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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
®OC  npenHa3HaueH Uil  OPOBEPKH  pE3YyJbTaTOB  OCBOCHHS
00111c00pa30BaTEIbHON YYEOHOM JUCHUILIMHEI K XUMUS» MO CIEIHAIbHOCTHU
21.02.19 — 3emneycTpomCcTBO

1.2. Ileau u 3agaum co3ganus ®OC
Henbto  cozmanust @DOC  sBhseTCs  YCTAaHOBJIEHUE  COOTBETCTBUS

yUeOHBIXIOCTIDKEHHI ~ 3alUIAHMPOBAHHBIM  pe3yibTaTaM  OOydYeHHs IO
001Ie00Pa30BATENLHON AUCHUIUIMHE «XHUMUS» M TPeOOBAaHHMAM  OCHOBHOM
00pa30BaTENbHOM MTPOrPAMMBI.

®OC pemaer 3a1a4u:

KOHTPOJb U YINpaBJICHUE IMPOIIECCOM MPUOOpPETEHUs O00yYarouUMuUCs
HEOOXOJMMBIX 3HAHUW, YMEHMH, HABBIKOB U YPOBHS C(HOPMUPOBAHHOCTHU
komrmeteHiuu, onpeaenéHasix B @I'OC CITO no HanpaBieHHIO TOATOTOBKU M Ha
ocHoBe PI'OC COQO;

- KOHTpPOJb (C MOMOIIbI0 HaOOpa OLIEHOYHBIX CPEICTB) M YINpPABICHUE
(C IOMOIIIbIO 3JEMEHTOB OOpaTHON CBSI3U) JOCTHXKEHUEM IIeJiel peann3aiuu
OIIOII, ONIPEIEIICHHBIX B BUJIE Habopa OOILIEKYJIbTYpPHBIX,
oO1enpodecCHOHAIBHBIX U MPO(HECCUOHAIBHBIX KOMIETEHIIUNA BBIITYCKHUKOB.

Hasnauenne poHIa OIIEHOYHBIX CPEICTB: UCIOIB3YETCS ISl ONEPaTUBHOTO
U PEryJSIpHOTO yMpaBJICHUS Y4YEOHOW JEATENBHOCThIO (B TOM  YHCIE
CaMOCTOATENILHOM) CTYJNEHTOB, a TakXKe MNpPeIHA3HAUYCH /I OIICHKU CTEIEeHU
JOCTUKEHUS  3aIUIAHUPOBAHHBIX  PE3YJIbTATOB OOYYEHHUS IO 3aBEPILICHUIO
oOy4eHHs] B YCTAHOBJIEHHOW y4eOHbIM IIaHOM (opme: auddepeHIrnpoBaHHBIMN
3a4€T.

[lepeueHb BHIOB OIIEHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpamme
JTVCIUTUTAHBI « X UMUSD».

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

B pe3ynbTaTe ocBoeHUST y4€OHOM TUCHMIUIMHBI CTYJICHT JTOJDKEH YMETh:

1. IlnaHupoBaTh U NPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTHI

2. HccnenoBaTh BellecTBa U MPOBEPSITh TUIIOTE3bI

3. UuTepnpeTrpoBaTh pe3yibTaThl S3KCIIEPUMEHTOB

4. TlpoBoauTh pacy€Thl MO XHUMHYECKMM ¢opMyiaM ¢  ypaBHEHUAM
XUMHMYECKUX pEeaKLUn



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  JEATEIHHOCTH | 000JI0YKa aToma, s-, p-, -3JIeKTpOHHBIE 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 JICHCTBUSIMMU: YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKaIue

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

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

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU

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

MapamMeTPbl U KPUTEPUU UX JOCTUKECHUS,

COEJIMHEHHUS, OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBonbl, *upbl, OEIKH), MOHOMEp, IMOIUMED,
CTPYKTYpHOE€  3BE€HO,  BBICOKOMOJEKYJISIPHbBIE
COCJIMHEHHUS, KPUCTANIMYECKas pEeIeTKa, THUIIbI
XUMUYECKUX peakiuuii (OKMCIUTENBHO-
BOCCTAHOBUTENbHBIC, 3K30-U SHIOTEPMUYECKHE,
peakuuu HMOHHOIO oOMmeHa), pacTBop,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
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
IIEKTPOJIUTUYECKON U CCOLIMALINH,
nepuoandecknii 3akoH JI.M. Menneneesa, 3axkoH
COXpPaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, (HaKTOIOTHMUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYEHUU U
0e3onacHOM VCIIOJIb30BAaHUU BaYKHEHIINX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YEIOBEKa;

- YMETb 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 WCMOML30BATh HAWMMEHOBAHUS
XUMHYECKUX  COCIMHEHUW  MEKIYHAPOIHOIO
COI03a TEOPETUYECKOW W TPHUKIATHON XUMHUHU H
TPUBUAJIBHBIE HAa3BaHHUS BaXXHEUIIMX BEIIECTB
(aTHIIEH, allETUJIEH, [JIMLEPYH, dbenou,
dbopMalblieTu, YKCYCHas KHUCJIOTA, TJHWIIMH,




yrapHblid Ta3, YIJIEKHCIIBIA I'a3, aMMUaK, ramieHas
U3BECTh, HETalleHas HW3BECThb, NHUTHEBAS COJAA M
JPYTHX), COCTaBIATh (POPMYJIIBI HEOPTAHUUYECKUX U
OPTraHWYECKUX BEIIECTB, 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 ¢ unpopmarmei:

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

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

[IP6 3 yMerp TJIaHUPOBATH M  BBITOJHATH
XUMHAYECKUI AKCIIEPUMEHT (mpeBpauieHus|
OpPraHWYECKUX  BEHIECTB  IPU  HArpEeBaHUU,

MOJYyYECHHE JTUJIEHA W H3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
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 TEXHUKHY]
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 OBiazeHue HaBBIKAMHA y4eOHo-
WCCJIEI0OBATENIBCKOM, MPOEKTHOM W  COLMAIBHOMN
NEATEIbHOCTH;

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,

[1PG 3 ymMeTh MIaHUPOBATh U BBIOIHITh
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;

[P0 5 pemarh 3KCIepUMEHTAIbHbBIE 33/1a4H 110
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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 JKOJIOTHYECKOW 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 HENpUATHE NeUCTBUM, nmpuHocauux Bpen | [IP6 5 ymeTs cobmrogaTh npaBuiia 3KOJ0THYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO
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IIPOU3BO/ICTBA, AKOJOTMYECKUE TOCIEJACTBUA MPEANPUHUMAEMBIX | 300POBbI U OKPY>KAIOIIEH MPUPOTHOMN Cpebl;
3¢ dHeKTUBHO JEUCTBUI, TPEIOTBPAIIATh HX; YUYUTHIBATH OMACHOCTH BO3JICHCTBUS HA KUBbBIC
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

NEATEIIbHOCTH;
MK 4.2. JIP 09. I'0TOBHOCTB U CIIOCOOHOCTH K 00pa30BaHuIo, | [1Pg | COPMUPOBAHHOCTH MPEJICTABIICHHI O
[IpoBOIUTE B TOM qHCIIC caMo00pa30BaHNIO, HA MPOTKEHHH MECTE XHUMHUH B COBPEMEHHOM HAy4YHON KapTHHE
KoJ4yecTBeHHpI} | BCCH KU3HM; COSHATEILHOC OTHOIICHHUE K MHpa; HOHUMAaHHE PO XMMHHU B ()OPMUPOBAHUH

M Ka4eCTBEHHBIN
y4eT 3eMellb,
[IPUHUMATh
y4acTHE B UX
WHBEHTapU3aIun
Y MOHUTOPHHTE.

HEMPEePhIBHOMY 00pa30BaHUIO KAaK yCIOBHUIO
ycrenHou npodecCUOHAIBHOU U O0IIIECTBEHHOM
NEATEIIBHOCTH.

JIP 13. Oco3HaHHbIi BeIOOp Oyayuieit npodeccuu u
BO3MOXHOCTEH peann3anunu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIICHUE K
npodecCHOHAbHON JeATeIbHOCTH Kak
BO3MOXHOCTH YYacCTHs B PEIICHUU JTUYHBIX,
OOIIIECTBEHHBIX, TOCYAapPCTBEHHBIX,
0OIIIeHAITMOHATBHBIX TIPOOJIEM.

MP 01. YMeHne caMOCTOSTEIBHO ONPEeIIATh 1eIn
NEATEeIbHOCTU U COCTABJISITh TIJIaHBI ICSITEILHOCTH;
CaMOCTOSITEJIbHO OCYIIIECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH JICSITEIHLHOCTD; UCIIOIB30BaTh BCE
BO3MOJKHBIE€ PECYPCHI JIJIsI TOCTUKEHUS
MOCTaBJICHHBIX 1IEJIEH U peain3alliy IJIaHOB
NeATEILHOCTH, BBIOUPATh YCIICIIHBIC CTPATETUH B
PA3TUYHBIX CUTYAIHASIX

KpyTo3opa u pyHKIIMOHATbHOUTPAMOTHOCTH
YeJIOBEKA JJIs1 PEUICHUS MPAKTUYECKUX 3a/aY;

[1P0 5 Bnanenue npaBuiaMu TEXHUKU
0€30MacHOCTH MPHU UCTOJIb30BAaHUN XUMUYECKHUX
BELICCTB;

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
ITO3HITMY 110 OTHOIIEHHUIO K XUMHYECKOM
nH(pOpMAaIUH, TIOTydaeMO U3 pa3HbIX
HMCTOYHUKOB
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I1K 3.4.
OcCy1IecTBIATh
coop,
CHCTEMAaTHU3aIHIO
Y HaKOIUICHHE
uH(popmauu,
HEO00X0IUMOI
JUISL OTIPEICTICHHS
KaJlaCTPOBOU
CTOMMOCTH
00BEKTOB
HEJIBHMKUMOCTH.

JIP 09. 'oTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHUIO,
B TOM 4YHCIIe CaMOOOPa30BaHHUIO, HA MIPOTHKEHUH
BCEW JKM3HU; CO3HATEIbHOE OTHOLICHHE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO
YCHENTHOU MPOECCUOHAITBHON 1 00IIECTBEHHOMN
NEATEIIBHOCTH.

JIP 13. Oco3nanublii BEIOOp Oyny1iel mpodeccuu u
BO3MOXKHOCTEHN peasin3alii COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOILIEHUE K
1podheCCUOHAIBHOM JIEITEILHOCTH KaK
BO3MOKHOCTH YYaCTHs B PEIICHUU JIUYHBIX,
0OIIIECTBEHHBIX, TOCYapCTBEHHBIX,
oO0I1IIeHAITMOHATBHBIX MPOOJIEM.

MP 03. Bnanenune HaBpIKaMHU ITO3HABATCIIBHOM,
y4e0HO-HUCCIIeIOBATEIHCKON 1 MPOEKTHOMN
NIesITeTbHOCTH, HAaBBIKAMH Pa3peIIeHus MpoOIem;
CIIOCOOHOCTB M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/a4,
MIPUMEHEHUIO PA3JIMUYHBIX METOJOB MTO3HAHUS.B
CO3JaHMU HOBOM 0a3bl MaTEpPUAILHON KYJbTYPBI,
B PELIEHUH II100aJbHBIX MPOOJIEM YCTOHYMBOTO
Pa3BUTHS YEJIOBEUECTBA

[1PO 3 Bnanenne 0CHOBHBIMU METOJAMU
HAay4YHOTO TTO3HAHUS, UCIIOIb3YEMbIMHU B XUMUMU:
HaOII0ICHNE, ONTMCAaHUE, N3MEPEHHE,
AKCIIEPUMEHT; yMeHUEe 00pabaThiBaTh, OOBSICHATH
PE3yJbTaThl TPOBEJECHHBIX OIBITOB U J€1aTh
BBIBO/IbI; TOTOBHOCTh M CHIOCOOHOCTh MPUMEHSITh
METO/Ibl MO3HAHUSI IPU PEIICHUH MPAKTUYECKUX
3ajad4;

I1P6 5 Bianenue npaBuaaMu TEXHUKH
0€3011aCHOCTH MPHU UCTIOIB30BAaHUN XUMHUUECKUX
BEIIIECTB;

[1P6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UIIUU TI0 OTHOIICHUIO K XUMUYECKOMN
uH(dOpMaIuu, MOTy4aeMO U3 pa3HbIX
HUCTOYHUKOB
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1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOT0 B OOy4YEeHUU IO JAaHHOM TeMe WIH pasiely,
MO3BOJISIFOT KO Pe3yJIbTaTa HTPOJUPOBATh 3HAHUS OJJHOTO U TOTO
e MaTepualia HeoaHokpatHo. llernecooOpa3HO TPOBOIUTH
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,
NO3BOJISIET TIOBTOPUTh M 3aKpenuTh Mmarepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemycsi J1aeTcsd CBOWM BapuUaHT paldOThl, 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  BBIIIOJIHEHO 1O  TEME,  ONPEIeICHHOU
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
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O6y‘—IaIOH_II/IMI/IC$I JJI1 OCBOCHHS HOBBIX TCM.

JlaGopatop
Has paboTa

Y4ebHOe 3aHsATHE, B pAMKaX KOTOPOT'O OCYIIECTBISIETCS] TOT UITU
VHOU Hay4YHBIN

AKCIIEPUMEHT, HANpaBJICHHBIA Ha TOJy4YeHHE pe3yJbTaTOB,
MMEIOIIUX 3HAYEHUE C

TOYKH 3PEHHS] YCIEUITHOTO OCBOCHUS CTYACHTaMH Y4eOHOM
MIPOrPaMMBI.

B npouecce nadbopaTopHoi pabOThl CTYIEHT:

— HW3yYaeT MpaKTUYECKUM XOJ TeX WJIA HHBIX IPOILECCOB,
UCCJIelyeT SIBJICHUS B paMKax 3aJaHHOM TeMbl — MPUMEHSS
METO/1bl, OCBOCHHBIE Ha JICKIUSX;

— COIIOCTABIISIET PE3YIbTAThl KOHIECTIIUAMY;

— OCYIIECTBIISIET HMHTEPIPETALUI0O HTOTOB JabOpaTOpHOI

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

Keiic-
3ajaHUeE

[IpoGnemHoe 3aanue, B KOTOPOM 00yUaroliemMycs mpejjaratoT
OCMBICITUTh PEAbHYI0 MPOPECCHOHATHHO-OPUEHTUPOBAHHYO
CUTYAIINI0, HECOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIeMBI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM, TMO3BOJISIONIAS
aBTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00yJaroierocs.

3adger
OIIEHKOH

KonTposnbHoe  MepornpusiTe, KOTOpO€  IPOBOJAUTCS  TIO
OKOHYAHUIO U3YYEHUs TUCHUIUIMHBI B BUJE, TPEAYCMOTPEHHOM

y4€OHBIM TUTAHOM.
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Taoauna 2. ®opMbI KOHTPOJISI M OLEHUBAHUSA (POPMHUPYEMbIX KOMIIETEHIIH I

WHTEPIPETAINH
uHdopMaIuu, u
nH(OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHS 3374
npodecCuOHaAIbLHON
JEATETbHOCTH

Pazgen 5, Tema 5.1.
Paznen 6 Tema 6.1
Paznen 7

Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHUE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
sl
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auer c
perer s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIBHBL | OLEHKO
MPOhecCHOHATHHO Tema 2.1 2.2, Pa3nen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT; 51
eATEBHOCTH Tema3. 1.,3.2 - OLICHKA BBIITOJTHCHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM 4.3
Paznen 5, Tema 5.1.
Pa3nen 6
Tema 6.1 Paznen 7
Temsr 7.1, 7.2, 7.3
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBPEMEHHBIE CPEJCTBA Paznen 3Tema3. 1 Oruienka Tecta KOHTPOJIbHBI
IIOMCKa, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPaKTUYECKUX padboT X paboT;
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OK 04. 3ddexTrBHO

Paznen 2. Tema, 2.2,

B3aMMO/ICHCTBOBATH U Paznen 6 Tema 6.1 I Ouenka .
OueHka Tecta KOHTPOJIbHOM
PabOTaTk B KOJUICKTHBE M Paspen 7 - OIIEHKA MPaKTUYECKUX padboT paboThI
KOMAaHJIE Tewmsl, 7.2, 7.3
- OIICHKA BBITIOJTHEHUS
J1a60paTOpPHBIX PadoT;
OK 07. ConelictBoBaTh Paszen 5 (bpOoHTaNBHBIH OIPOC; Ouenka
COXPaHEHHIO OKPYKaloIIen Tema 5.1 Ouenka Tecta KOHTPOJIbHOM
Cpensbl, Pasnen 6 - OIIEHKA MPAKTUYECKUX padboT paboThI
pecypcocOepeKeHuIo, Tema 6.1 - OIICHKA BBITIOJIHEHUS
MIPUMEHSITH 3HAHUS 00 Pa3J:[eJ1.7 71a00paTOPHBIX PadoT;
W3MEHECHUM KJIMMaTa, Tenu 7.3
NPUHIUIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BBIYANHBIX CUTYAITHAIX
[IK 3.2. OcymecTBiATh Pasnen 6 Ouenka
TEXHUYECKOE 00CITyKUBAHUE KeicoB
TPaHCMHUCCHH, XOI0BOM Tema 6.1
4acTH ¥ OPTaHOB Ouenka KeicoB
yIIPaBJICHUS] aBTOMOOMIIEH
COTJIACHO TEXHOJIOTHUYECKOU
JIOKYMEHTAITUH.
[IK 4.3. ITpoBOOUTH OKpACKyY Paszen 6 Onenka
aBTOMOOMJILHBIX Ky30BOB. Tema 6.1 OlieHKa Keiicon KOHTPOJIBHOM
paboThI
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3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

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

Marcpuaiia, TOYHOCTDB HCIIOJIB30BaHUA XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. OHGHKa 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH W3JIOKEHHS COIEPIKAHUSA, IOJTHOTY PACKPBITHUS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

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

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

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

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3agadam | 4 | Xopoiu
JUCIUIINHBI, coJiepKaHue pe3eHTaluN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHas TeMa pacKpbiTa
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH NPE3EHTALNUN UMEIOTCS
HEJ0YEThl.

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

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

0
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Kpurepuu ouenku pedgeparoB, KOHCIEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ JBI | a

1|

1. | CooTBeTcTBHE WENSIM U 3ajayaM JUCLHMIUIMHBI, aKTyalbHOCTH | 5 | OTinu
TEMbl U paCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asiBIICHHAass TeMma IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHE JWCKYCCHOHHBIX BOMPOCOB IO  Mpobieme,
COTIOCTABJICHBI Pa3IUYHBbIC TOUKH 3PEHUS TI0 pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh S3bIKA M3JIOKEHHUS, JIOTHYHOCTh W
MIOCJIEI0BATEIbHOCTD B W3JIOKECHUHU
MaTepuana,KoJIM4eCTBO HCCICAOBAHHOM JMTEpaTypbl, B TOM
YUCJIe HOBEHIIUX HMCTOYHHUKOB IO MpOOsIeMe,4eTKOCTHBBIBOJIOB,
odopmIIeHHE paboTHI COOTBETCTBYET  MPEIbIBIICMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE TEISAM W 3a7avyaM JIUCIUIUIAHBI, aKTyalbHOCTH | 4 | Xopo
TEMBbl U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJICP>KAHMS 1110
3asBJICHHONM TE€ME, HAy4YHOCTb SI3bIKa W3JIOKEHUSI, 3asiBJICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCSI HEJIOYECTHI.

3. | CooTBeTcTBHE MENISIM W 3ajladaM JUCHUILIMHBI, cojepkaHue | 3 | YIIOBI
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asiBJICHHAsI TEMa PacKpbITa HEAOCTATOYHO MOJIHO, UCIOJIb30BaHO UTCIIb
HEOONBIIOE KOJWYECTBO HAyYHBIX HMCTOYHHKOB, HapyIIeHA HO
JIOTUYHOCTh U MOCJIEIOBATEIbHOCTh BU3JIOKEHUH MaTepuaia, Ipu
odopmiIeHUHU pabOThl UMEIOTCSI HEJIOUYETHI.

4. | Pabora HE COOTBETCTBYeT IeisM | 3afadyam aucturuiuisel, | 2-0 | Heymo
coJiepKaHue pabOThI HE COOTBETCTBYET3asIBJICHHOU BJICTB
TEeMe,CoJIepKaHue pabOThl U3JI0KEHO HE HAYUYHBIM CTUJIEM. opuTe

JIBHO
Kpurepuu oueHkn KkonmpoasHoit padomeol:

Ne Kpurtepun onieHku 0ayu1 | o1leH

n/ bl | Ka

1|

1. | KoutponpHas paboTa mpeacTaBieHa B YCTAHOBJICHHBIM Cpok u | 5 | Omim
opopmMiIcHA B CTPOTOM COOTBETCTBHHM C  H3JIOKCHHBIMH YHO

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TIyOOKO aHAJM3MPOBATh MPOOJIEMYy M JeiaTh
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0000II1afOIIE BHIBOIBI;

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

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
CPpOK U odopMiieHa B COOTBETCTBUM C  H3JI0KCHHBIMH 1110
TpeOOBAHUSIMU;

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

- paboTa BBINIOJIHEHA TIOJIHOCTHIO, HO JIOMYIIIEHO B HEM:

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

3. |- KOHTpOJIbHAasE paboTa TIPEACTAaBICHA B YCTAHOBJICHHBIM | 3 | YIOB
CpOK, Tpu OQGOpMIICHHH pPabOTHl JOMYIICHBl HE3HAYUTEILHBIC JIETB
OTKJIOHCHHUS OT M3JI0’)KCHHBIX TPEOOBAHUM; OpHUT
—~ MOKa3aHbl MUHUMAaJbHBIE 3HAHUS IO OCHOBHBIM TEMaM eJIbH
KOHTPOJILHOM pabOThI; 0
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PabOThI WK JOIMYIICHBI B
HEW
a) He OoJiee IBYX rpyObIX OMIMOOK,

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

') ogHa HerpyOast onrMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

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

Kpurepuu oieHKH NpakTU4eCcKOM padoThbI:

Ne Kputepun onieHku OaJ1 | OLIEHK

n/ Jbl | a

n

1. | - mpakTuyeckoe 3aJaHue BBITIOJIHEHO BYCTAHOBJICHHBIN 5 | Otinu

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

— TPOSIBJICH TBOPUYECKUH MOAXO]I,
— yMeHHEe TIyOOKO aHajau3upoBaTh MpoOJeMy U JienaTh
0000111a01111e MPAKTUKO-OPUEHTUPOBAHHBIE BHIBOBL;
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— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHWC  BBITIOJIHEHO BYCTAHOBJICHHBIN 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  W3YYEHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | - OpakTUYeCKoe 3aJaHh€  BBINOJHEHO BYCTAaHOBJICHHBIN 3 | YaoBn
CPOK C YacCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
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 omwuOOK W HEIOYETOB MPeBOCXOAUT HopMy, mpu | 2-0 | Heyno
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJOBJIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
KpuTtepumn o11eHKH YCTHBIX OTBETOB
Ne Kputepuu onieHku Oas1 | OleHK
n/ JBI | A
1|
1. | 1. Iloka3piBaeT riayOOKOE€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa TPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAHNE CYIITHOCTH HO

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
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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
1o
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HEOOJIBIITNE HETOYHOCTH TIPH MCTIOIB30BAHUH HAYYHBIX TEPMUHOB
WJIA B BBIBOJIaX M 000OIICHHX.

7. CBsi3HOE M TIOCIIEIOBATEILHOE M3JIOKEHUE, MPU TOMOIIH
HABOJIAIIUX BOMPOCOB II€/larora BOCIOJHSIOTCSA CJCIaHHBIC
MPOIYCKHU.

8. Hanmume KOHKPETHBIX MPEACTABICHUNM W JIIEMEHTAPHBIX
pEATbHBIX MOHATUN U3YyYaeMbIX XUMUUYECKUX SIBICHUM.

9. IloHMMaHNEe OCHOBHBIX XMMHUUYCSCKUX B3aMMOCBS3CH.

10. [Ipu pemieHUH XUMUYECKHX 3aJiad CJeJIaHbl BTOPOCTETIICHHBIE
OIITNOKH.

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 wucnonp3oBa;m B KadecTBE JOKAa3aTEIbCTBA BBIBOJABI H
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.

Ynosa
€TBOP
UTEIb
HO

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

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

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

2-0

Heyno
BJICTB
opuTe
JILHO
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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 MOXeT OTBETUTHh HH Ha OJIUH M3 TIOCTABJICHHBIX BOIIPOCOB.
8. IloTHOCTBIO HE YCBOWJI MaTepHall.

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

HU3MCPCHUA, BBIYMCIICHUAI, Ha6J'HOI[eHI/I$I IIPOU3BOJUIINCH
HCIIPAaBUJIIBHO, KOFI[ay‘-IaHlHﬁCﬂCOBCCMHeBBIHOHHHHp360Ty.

Kputepuu onienku Oas1 | OlEHK
n/ Jbl | a
n
1. | — CcTy/AEHT BBIOJHII BCIO pabOTy B MOJTHOM 00bEME C 5 | Otnuy
coO0JII0IeHHEM HEOOXOMMON OCIIE0BATENbHOCTH IPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CAMOCTOSITENTFHO U PAIIMOHAIIBHO CMOHTHUPOBAJ HEOOXOAUMOE
000pyI0OBaHUE, BCE OMBITHI MPOBEI B YCIOBHUIX U PEKUMAX,
00eCTIeUnBAIOIINX MTOTYYCHHUE MTPABIIIBHBIX PE3yIbTATOB U
BBIBOJIOB;
- coOmoIanTpeO0BaHUI0E€30MMACHOCTUTPY/IA;
- BOTYETENPABUIHHOU
aKKypaTHOBBIMOJHUIIBCE3AMUCH, TA0TUIIBI, PUCYHKH, YEPTEKH,Tpa
(UK, BEIYUCIICHUS;
- IPaBIJIbHOBBIMOIHIIAHAIU3TOTPEITHOCTEN
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00y4Jaronuiicst JOMyCTHUII HETOYHOCTU 1o
3. | eciupe3yiabTaTBBINOIHEHHONYACTUTAKOB, YTOMO3BOISETHONYUUT | 3 | YIOBI
bIIPAaBUJIbHBIE CTBOP
BBIBOJIBL, HOBXOIENPOBEICHUAONBITAMU3MEPEHUAOBLIN UTCIb
JOMYIICHBIOITUOKH. HO
4, - 2-0 | Heyno
€CIIAPEYIIbTATBIHEIO3BOIAIOTCAEIATHIIPABUIIbHBIXBBIBOIOB,ECII BJICTB
HOIIBITHI, OpuTC
JLHO
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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 63JIJ1])HO'IJ€I>1THHFOBOI‘O U OTMETOYHOI' O

KOHTPOJIS
YpoBenbchopMupoBaHHOCTHK |[CyMMapedTHHIOBbI| TpaauinuOHHASIOLEHKA
OMIIEeTEHIINI X0aJ1J10B
[ToBbllIEHHBIN 90-100 OtnauyHO
bazoBsrii 75-89 Xoporto
[ToporoBbiii 60-74 Y 10BNETBOPUTEIBLHO
Henocrarounsii Menee 60 HeynosnetBopurenbHO

Kpurepuu onenku ougpghepenuuposannozo 3auéma

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

CTy/JICHTa 3a CEMecCTp,

IMOJYUYCHHBIC TCOPCTHUYCCKUC 3HAHHUA, HX IIPOYHOCTD,

pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YMEHHUE CHUHTE3UpPOBATh IIOJYYEHHbIE 3HAHUS U TPUMEHATH UX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne

Kpurepuu ouenku

Baniabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

- MPOSIBUJ TJIyOOKHE, TBOPYECKHUE CIIOCOOHOCTH B
NOHMMAHUUA  U3JIOKEHUU  Y4eOHO-TIPOTpaMMHOTO
Marepuana, NIOKa3bIBAET  BBICOKMI  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX IIOHSATHH U
OUCLMIUIMH, WX 3HaYeHWe Juid mnpuodperaeMoi
npodeccuu; aHAIU3UPYET OCHOBHBIE TIOHATHUS C TOUKU
3pEHUs Pa3IUYHbIX ABTOPOB, IEMOHCTPUPYS 3HAHUE
y4eOHOM, TEepHOaUYecKod U  MOHOTpaduyecKkon
JUTEPATYpPhl, 3aKOHOJATENHCTBA B PaMKax TEMAaTUKH
JTUCIUIUIMHBI U IPAKTUKH €T0 MPUMEHEHHS,;

- TOKAa3bIBa€T BCE CTOPOHHHME U CHUCTEMATUYECKHE
3HAHUSI  TEOPETUYECKOTO  MaTepHala; BUJIUT

5

OTJIUYHO
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MEXIUCUUIUIMHAPHBIE CBA3H;

- MpOoQecCHOHANBHO, TPaMOTHO, IOCIEIOBATEIBHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JIlaraeT  Marepua,
apryMEHTHPOBAHO (OPMYIUPYET BHIBOJIBL;

- TIOJIHO, TPaMOTHO M IOCJENOBATEIBHO H3JIO0KUI
OTBETHI HA BCE JONOJIHUTEIBHBIE BOIPOCHI U 3a1aHUSL.

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

3aKOHOJIATEIbCTBA U MPAKTUKU €r0 MPUMEHEHUS;
- TMOKAa3bIBAaET MOJHOE, HO HEJIOCTATOYHO TIIyOOKOe
3HaHUE Y4EOHO-MPOrPAMMHOIO MaTepuala, JOMyCTHI
Kakue-mm00 HETOYHOCTH B OTBETaX, CBOOOJIHO
OTIEpUPYET MOHITUSMU, METOJAAMU OLIEHKU MPUHSITHUS
pELICHNN;
- HMEET TMPEJCTABICHUE O MEXKIUCIUIUTMHAPHBIX
CBSI3MX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
M3yYCHUH Pa3IMUHbBIX JVCLMILUINH, yMeeT
aHaJIM3UpOBaTh  NPAKTHUYECKUE  CUTyallUH, HO
JOTyCKAaeT HEKOTOPBIE TOTPEIIHOCTH;
- YBEpPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIAraeT COCTOSIHUE
U CyTh BOMpOCA; MpPHUBJICKAETCs WH(DOPMATUBHBIN U
WUIIOCTPUPOBAHHBIA ~ MaTepuaia, HO TMpH OTBETE
JOTyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- BONPOCHL, 3a/JaBa€Mbleé  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHUI.
Jomyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBa€T IMOBEPXHOCTHbIE 3HAHUS Yy4eOHO-
IPOrpaMMHOr0 MaTepuaia, MpU OTBETE OTCYTCTBYET
JOJDKHAs CBSA3b MEXKIY aHAIW30M, apryMeHTauueil u
BBIBOJIaMH; OJIHAKO B 1I€JIOM B TIOJTHEE OPUEHTUPYETCA
B NpOQUIMPYIOIUX ISl JAHHOM CHEelHaTbHOCTU
IUCLMILTNHAX;

- BJIaJIe€T NPAKTUUYECKUMU HaBBIKAMHU, HO YyBCTBYET
cebs HE YBEPEHHO npu aHau3e
MEXXTMCITUTUTMHAPHBIX CBSI3EH;

- Ha TIOCTaBJICHHBIE BOMIPOCHI OTBEUAET HE YBEPECHHO;
- B OTBETE JOMYNIEH pSA JIOTUYECKUX OIIUOOK,
apTyMEHTHI MPUBJICKAIOTCSI HEIOCTATOYHO BECKHUE;

- OTBeT  KOMIIO3WIIMOHHO  HE  BBICTPOCH,
JE€MOHCTPUPYETCS  CpPEIHUN  ypOBEHb  BJAJICHUS
JUTEPATypHBIM  S3BIKOM TpU  (HOPMYITHPOBAHUH
TE3UCOB M aPTYMEHTOB;

Y noBneTBoO
PUTEIBHO
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- Ha  TIOCTABJICHHBIE  KOMHCCHEH  BOIPOCHI
3aTPyAHIETCS C OTBETAMHU, IMOKA3BIBAET HEJOCTATOTHO
r1yOOKHE 3HAHMUS.

Jomnyckaetcs He 6onee 3—4 ommboK.

- HE YCBOWJ 3HAUYUTENIbHYIO 4YacThb YYEOHO-
IPOrPaMMHOI0 MaTepHajla WM II0KAa3bIBACT KpalHe
ciabple 3HaHUS y4yeOHOro Marepuana, HHU3KHUN
YPOBEHb KOMIIETEHTHOCTH;

-JIEMOHCTPUPYET KpaillHE HEYBEPEHHOE H3JI0KEHUE
BOIIPOCA;

- umeeT ciaalblil ypoBeHb MNPOQPECCHOHATBHBIX
3HAHUUW, 3aTPYIOHSAETCS NPU aHAIU3€ IPAKTUYECKUX
CUTyallnid; HE MOXET TMPUBECTH NPUMEPHI U3
peanbHOM NMPAKTUKH;

- HE YBEPEHHO M JIOTUYECKM HE IOCIEAOBATEIIBHO
M3JIaraeT Marepuai; B OTBETE  IPUCYTCTBYIOT
CEpBhE3HBIE HAPYUIEHUSI KOMIIO3ULIHOHHBIE, PEYEBBIE U
HOPMAaTHBHBIE;

- HEIPaBWJIBHO OTBEYAeT HAa  IIOCTaBJICHHBIC
JK3aMEHATOPOM BOIPOCHl WIM 3aTpydHseICs C
OTBETOM; OTKA3bIBAECTCs OT OTBETA.

CraBUTCSl IPU HAJIMYUU CBBILIE MSITH OIIHUOOK.

2-0

Heynos
JIETBOpHU
TEJILHO

IlepeyeHbOIIMOOK:
I'pyovie owuoku:

He3nanueonpeneneHniioCHOBHBIXITOHATUH,3aKOHOB, TPABUII,0CHOBHBIXITOJIO

XKeHUuUTeopuu, GopmyJ1, OOIIEIPUHITHIXXUMUYECKUX CUMBOJIOB.

HGYMeHI/ICBBII[eJ'H/ITI)BOTBeTGFJIaBHoe.

HGYMCHI/IG IIPUMCHATL 3HAHUA JI1 PCHICHHUA 3aJad M OOBSICHCHUSA

HCYMCHI/IG‘H/ITHTBI/IHI/IcaTB XUMHUYCCKHUC.

IMOHUMAaHHNC YCIIOBUA 3a/1a4r UJIN HCIIPABUIIBHOCUCTOJIKOBAHUCPCIICHM .

XUMUYECKUX SIBJICHUI;HEPABUILHO C(HOPMYJIMPOBAHHBIE BOIMPOCHI 33/Jaud WIU
HEBEpHbIE OOBSCHEHMSI XOJa €EpElIeHMs; HEe3HAaHUE MPUEMOB pPEIICHMs 3ajad,
aHAJIOTMYHBIX paHee PEIICHHBIM B KJIacCe,0IIMOKH, MOKa3bIBAIOIIME HEMTPABUIILHOE

HeymenuenoaroroBUTbKpadboTe1abopaTopHOe000pyI0BaHUE, IPOBECTHOIIBI

T,HEOOXOAMMbBIEPACUETHI, UJIH UCIIOJIb30BATHIIOyY€HHbIEITaHHBIEISIBBIBOJIOB.
He6pexxHoeoTHOILIEHNEKIIa00paTOPHOMY 000Dy I0BAHU IO PEAKTHBAM.

HeymenueonpenennTbnokazaHuen3MepUTEIILHOTOMPUOOpa.

HapyuienuerpedoBanuiinpaBuiioe30macHOroTpy 1Al pUBbINOIHEHUUIKCTIEpU

MEHTA.
Hezpyovieomuoku:

HerounoctudopmynupoBok,onpeaeieHuil, TOHATUI,3aKOHOB, TEOPU I, BEI3BA
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HHBICHEIIOJTHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPCACTIACMOI0 IIOHATHA,

OILINOKH, BBI3BaHHBICHECOOIIIOICHUEM YCJIOBHI POBEICHUHOIBITAUIH
VU3MEPEHUN.

2. [IpornyckuiMHEeTOUHOEHANTNCAHUEHAUMEHOBAHU M€ TUHULI(PU3NIECKUXBETNYH
H.

3. HepaunoHanbHbBIIBEIOOpXOJapEIICHUS.

Heoouembui:

1. HepauuonaibHble3anMCUIIPUBBIYUCIEHUSIX, HEPAMOHATbHBICIPUEMBIBBIUHC
JIEHUU,IPEe00pa30BaHUIN pEIICHU3a1ay.

2. ApudpmeTHueckneomnOKUBBbIYUCICHUSX,CTUITHOMNOKUTPYOOHEHNCKAKAIO0
TPEAJIBHOCTD MTOJIyYEHHOTO pe3yJIbTaTa.

3. OTaenpHBIENIOTPEIIHOCTUB(HOPMYINPOBKEBONPOCAUITINOTBETA.

4, HeOpexHOEBBITOIHEHHE3aTuCeN XUMUYECKUX YPAaBHEHU.

5. OpdorpadhuyeckuenmyHKTY alIMOHHBICOITNOKH.

4. KOHTPOJIbHO-OLIEHOYHBIE CPEICTBA MO JUCHUIINHE « XUMHUSD»

4.1. MaTepuaJibl OLECHOYHBIX CPEJICTB JJISl BXOAHOT0 KOHTPOJISI
Bapuanr 1

1. Xumuyeckuil 3JIEMEHT, B aTOMax KOTOPOTO pACIpEIeICHHE 3JICKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeO3 2)SO3; 3)N20s 4) P,0s
2. B rnaBubIx noarpymnmnax [lepuoanueckoii CHCTEMBI C YBEIMUEHUEM 3apsija sapa
aTOMOB XMMUYECKHUX JIEMEHTOB:
1) ycunuBaroTcss HEeMETaUIMYeCKUe CBOMCTBA
2) U3MEHSIETCS BAJICHTHOCTH B BOJOPOIHBIX COCITUHEHUSX
3) YMEHBIIAIOTCS METANIMYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSHHOM BbICIIIAsi BAJICHTHOCTD
3. XuMHuecKas CBsI3b B KPUCTAJIE XJIOPHUIAa HATPUS:
1) koBanieHTHast HEMOJIAPHAs 2) KOBaJIEHTHAs MOJISpHAas
3) Merayuinueckas 4) nOHHas
4. CteneHb okucieHus -4, a BajleHTHOCTb [V aTom yriieposia uMeer B COeAMHEHUU:
1) CO; 2) CH4 3) HoCO3 4) CCl4
5. CHOXHBIM SIBISIETCS KaX0€ U3 JIBYX BELIECTB:
1) cepa u 030H 3) cepHas KMCIOTa U KBapIl
2) 6embrit hocop u a3oTHAs KUcioTa 4) Boja u 6apuid
6. 'openne cepoBomopona: 2H,S + 30, = 2H,0 + 2S00, sBisieTcst peakiuei:
1) OKUCTUTENBHO - BOCCTAHOBUTEIBHON, HEKATATUTUYECKOM, DK30TEPMHUUECKOM
2) OKUCIUTENBHO - BOCCTAHOBUTEIBHOU, KATATMTUYECKOM, SHIOTEPMHUUECKON
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3) 3ameleHusl, HeKaTaTUTUYECKOM, YHI0TEPMUUECKOM
4) oOMeHa, HeKaTAIUTUIECKON, IK30TEPMUYECKOM
7. COoKpaleHHOMY HMOHHOMY ypasHeHHIO: Zn*2 +2 OH=Zn(OH), cooTBeTCTBYET
JieBasi YaCTh CXEMbl YPaBHEHUS! XUMHUYECKOW PEAKIINH:
1) ZnSO4 + KOH ----» 3) Zn(NO3); +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OXHO XMMHUECKOE B3aUMOCHCTBUE MEXKIY CICAYIOIMIMMHU BEIlIeCTBAMU:
1)AluNe2)CuuH;3)Znu P 4)Feu H;
9. Okcup xene3a(lll)ne B3auMoIEHCTBYET C:
1) consitHoM KKUCIOTOM 2) BOJIOM
3) TUAPOKCUIOM HATpus 4) CEPHOU KUCTOTOM
10. Bepubl 11 chegymromme CyXIACHUS O TMpaBuiax Oe3omacHoil paboTel B
XUMHUYECKOI J1abopatopuu?
A. B naGopaTopuu Heb3s 3HAKOMUTBHCS € 3a1aXOM BEIECTB.
b. CepHy!0 KHCIIOTY CII€yEeT PaCTBOPSTH B TOPSTYEH BOJIE.
1) BepHO TOIBKO A 3) BepHBI 00a CyXACHUS
2) BepHO TOJBKO b 4) 00a Cyx1eHusi HeBEpHbI
Bapuanr 2

1. Xumnueckomy siemeHty 3-ro nepuoaa VA- rpynmbl COOTBETCTBYET CXEMa
pacnpeneneHus IEKTPOHOB IO CIIOSIM:
1)2,8,32)2,8,53)2,54) 2,3
2. [TopsiakoBeIif HOMEp XUMUUYECKOoro 3neMenTta B [lepuonnueckoii cucreme JI.1.
MenpeneeBa COOTBETCTBYET:
1) yncny 2JIeKTPOHOB B aTOME2) YUCITY JIEKTPOHHBIX CIIOEB B aTOME
3) 3HAUEHHUIO BBICILIEH BaJEHTHOCTH 3JIEMEHTA MO KUCIOPOLY
4) 4uciy BJIEKTPOHOB, HEJOCTAIONIMX /10 3aBEPIICHHS BHEIIHErO 3JIEKTPOHHOTO
cos
3. Nonnas xumMuveckas CBsI3b peajn3yercs B:
1) xnopoBogopoze 3) okcuae yriaepoaa (IV)

2) ruapokcune Hatpus 4) okcugae yriepoaa (II)
4. AToM yriepoJa nposiBIIET BAJIGHTHOCTh, HE paBHYI0 [V, B Mosiekye:
1) yrnekucinoro rasza 3) MmeraHa
2) yrapHoro ra3za 4) yroiabHOW KUCJIOTHI
5. K KUCIOTHBIM OKCHJaM OTHOCUTCS Ka)KJ0€ U3 ABYX BEILECTB:
1) CO2, Ca02) SO,, P,0s5 3)SO,, CO 4) P,0s, A1,03
6. Peaxiust, ypasuenue kotopoit 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHUTCS K PEaKIMSIM:
1) pasnoxeHus 2) coeauHeHus 3) 3aMelleHns 4) obmMeHa
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7. B3auMOoIeHiCTBUIO COJITHOM KHUCIIOTHI M €JIKOTO HAaTpa OTBEYACT KPATKOE HOHHOE
ypaBHEHHUE:

1) HCI + OH = H,0 + CI 3) H" + NaOH = H,O + Na*

2) H* +OH = H,0 4) H*+ CI"+ OH = H,O + CI~

8. AmoMuHMIM 00pa3yeT cyibGhaT aTtOMUHUS [IPU B3AaUMOJICHCTBUH C:

1) cepoii 2) cepHOl KHCIOTOU 3) CEPHUCTOM KUCIOTOM 4) CEpOBOIOPOIOM
9. Oxcun xene3a(Il) B3aumoaeicTByeT ¢ pacTBOPOM:

1) ammunaka3) kapOboHaTa Kamus

2) 6pomoBoaopoaa 4) xjaopuja HaTpus

10. Xmopun xene3a (II) B BogHOM pacTBOpe MOXKET pearupoBarth C:

1)K>S 2) CO, 3)Si0;2 4) Cu

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

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

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HUX.

4.2.1. Cucrembl 3a1aHii B TecTOBO# opme.

HassHHE TeMbl Tema 1.1 «CTpoeHre aTOMOB XUMHYECKUX DJIEMEHTOB U

[IPUPOIa XUMHUECKOMN CBSI3H»

Pesyibrar 06ydeHus CoctaBnaTh XuMudeckue (OpMyJbl COCIUHEHUH B
COOTBETCTBUM CO CTEIEHBIO OKHUCIEHUS XUMHYECKHX
DIIEMEHTOB, UCXOIs u3 BaJICHTHOCTH U

PIEKTPOOTPULIATETILHOCTH

OO01IMe KOMIETEHIIAN OK 01
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1. Kakoe u3 cyxaeHuii BepHo ajis1 diaeMeHToB { VA rpynnsl , IVA rpynms, [A
TPYIIIB

A) ob6mast popMyia JIeTydero BoopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUIN

B) [0 3aBepIlECHUS YPHEPTETUYECKOTO YPOBHS HE XBAaTaeT TPEX DIEKTPOHOB

2. Cpenu BemecTB, ykazaHHbIX B psay {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} koim4ecTBO COeTMHEHUH ¢ KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpemb) nBym B)YeThIpEM

3. Xumuyeckas CBsI3b B MOJICKYJIaX {030HA M XJIOPHUAA KAJbIIHs; CEPHON KUCIOTHI
U XJIOpHJIa aMMOHHUST; CEPHOUW KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBAJCHTHAs MOJSPHAS M HOHHAS

b) koBasleHTHAs MTOJSIpHAS ¥ KOBAJICHTHAS HETIOJISIPHAS

B) KoBaJeHTHas HEMOJAPHAS U MOHHAS

Haspamme Temsr | 1eMa 4.1 « Knaccuduxkanus, HoMeHKIaTypa U CTPOCHUE

HCOPraHN4YCCKUX BCHICCTB»

KJ'IaCCI/I(bI/II_[I/IPOBaTB HCOPIraHNYCCKHC BCIICCTBA B

PesynbTar
oOyueHus COOTBETCTBHUH C X CTPOCHHUEM
Oo6mmue
- OK 01
KOMIICTEHIIUH

Bapuanr 1
1. Kako¥l psii COOEpKUT JIUIIb OCHOBHBIE OKCHU/IBI:

A —Mn,07, CrOz, SO, N20s;b — Na,O, CuO, CrO, FeO;
B - SO3, P205, Kzo, CUQO;F — ZnO, SnO, SiOz, NO.
2. YKaXuTe pAll, COACPKAIMN TOIBKO OJJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNOs3, H3PO4;b — HI, HNO,, HCIO,4, CH;COOH;
B — H,CO3, H3PO3, H,SO4, H2Cr207; I' = HPO3, H,S, HCIO, H,SiOs.
3. Ykaxure npaBunbHoe HazBanue cor NaNO;:
A — HUTpat HaTpusi; b — HUTpU HATpUS;
B — amun Hatpus; ' — HUTpUT HaTpUS.
5. IlpuBenute npasuibHOe Ha3BaHue BeulecTBa NayHPOy:
A —rungpokcodocdart Harpus; b —ruapodochut HaTpus;
B — nurunpooptodocdar narpust; I' — runpooprodocdar Hatpus.
6. VYkaxure MOJEKYIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HzSO3; b-— HZS; B - HZSO4; - H28203.

Bapuant2
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1. Vkaxure psij, coaepxamiuil JIuib aMOOTEepHbIE OKCU/IBI:

A — Hzo, A|203, Nazo, C&O;B — P203, Kzo, CUzO, SOZ;

B - SI’]O, ZnO, BeO, Cr203;F — Lizo, COy, NOz, BaO.

2. Kakoii psi1 conep>KUT TOIBKO KUCIOPOCOAEPKAIINE KHUCIOTHI:
A — HF, H,Cr,07,HCI, CH3COOH;b — HCIO, H3PO3, HBr, H2SOy4;
B — HI, HNO3, HCIO4, H,S;T" — HNO3, HPO3, H,CO3, HMnO..

3. IlpuBenute npaBuiabHoe Ha3Banue coiu Ba(HCO3);:

A — ruapokapOoHat 6apusi;b — runpocunukar 6apus;

B — nurunpokap6onar 6apus;I” — quruapocunukar 6apusi.

4. Ykaxute npaBuibHOe Ha3BaHue BeniectBa FEOHSO,:

A — ruapocynbdart xenesa (111);b — cynasdar ruapokcoxkenesa (11);
B — cynbsdat ruapokcoxenesa (11);I" — cynsdut ruapokcoxenesa (111).
5. IlpuBenuTe MOJEKYJISAPHYIO (POPMYITY a30TUCTON KUCIOTHI:

A — HNOZ; b- HNO3; B - NH3; | N203.
Bapuanr 3
1. VYkaxure psifi, COAEpKAIIUN TOTBKO KHUCIOTHBIE OKCHJIBL:

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B — Al;O3, ZnO, BeO, Cr,03;I" — CI,O, CuO, MgO, H,0.
2. Kakoii psJl COAEpKUT JIUIIb LIETOYUHN:
A —NaOH, KOH, RbOH, LiOH; b - CsOH, Al(OH)3;, Mg(OH),, NH,OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH),; I' — Zn(OH),, Cr(OH),, Pb(OH),,FrOH.
3. VkaxkuTe npaBuiibHOE HazBaHue coyid Fex(S04)s:
A — cynbur xenesa (I1); b — cynsdun xenesa (I11);
B — cyandar xenesa (11); I' — cymsdar sxenesa (111).
4. ITpuBenute npaBuiabHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — oprodocdar munka; b — Tpuruapokcodocdar NuHKa;
B — oprodocdarruapokcornuuka; I' — ruapooprodocdar nuHka.
5. Ykaxxurte MONEeKyJIApHYI0 hopmyity TUapocyibhaTa MarHus:
A —Mg(HSOs3),; b —Mg(HS),; B — MgHSOy; I' = Mg(HSO,)s.

Haspanme temer | 1M 4.2 « PDH3HKO-XUMHUYECKHE CBOMCTBA HEOPTaHUIECKUX

BCIICCTB»
Pesynbrar VYcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-XMMUYSCKHUX

00y4eHus CBOMCTB HEOPTAaHUYECKUX BEIIECTB OT CTPOEHHSI aTOMOB U
MOJ'ICKYJI, d TAKXKE TUIIA KpHCT&J'IJ'IH‘-IGCKOfI peHIeTKI/I

OO1ue

t OK 01 OK02
KOMIICTCHIIU
Bapuanrt 1

1. 'mapokcua nMHKa pearupyer ¢ KaKIbIM U3 ABYX BELIECTB:
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1) KOH u HBr 2) Na504 u NaOH

3) CuO u KNOj; 4) FesO3 u HNOg
2. Tuapokcu pyOuanst MOKET pearupoBaTh C
1) NaCl 2)CaS0y 3) HNO3 4) K25

10. I'mapokcua xpoma(Ill) nmpeBpaiaercsi B KOMIUIEKCHOE COSAMHEHUE MPU
B3aMMOJIEUCTBUH C BOJHBIM PacTBOPOM

1) NaNO3 2) KOH 3) CO, 4) CaCl,

12. Kakoe ocHOBaHUE NIPH HArPEBAaHUU JIETKO MPEBPAIIAETCS B OCHOBHBIN OKCUA?
1) KOH 2)Cu(OH)2 3y CsOH 4) NH,OH

13. [IpeBpaieHue NaOH — Naz504 OCYILIECTBIISIETCA MPU B3aUMOJICUCTBUU C
1)52)S02 3) HaS 4) NaHSO4

14, Ca(HCOs3), oOpa3zyercs u3 Ca(OH)2 IIPY B3aUMOJIECHCTBUU C

1) NaCOs3 2) n30BITKOM CO 3) CaCOs 4) n30BITKOM CO

15. NaHS504 oOpa3zyeTcs u3 NaOH IpU B3aUMOJECHCTBHH C

1)S 2) u366ITKOM 502 3) Cas04 4) u30bITKOM H2504

16. I'mapokcun xeneza(ll) B3aumMoelcTBYET C

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

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

17. PacTBOp ruApOKCHIa HATPUS HE pearupyer ¢

1) FeCl3 2) H3PO4 3) NayCO3 4) NaHCO3

18. PaCTBop THAPOKCHUIA HATPHUA PCArupycCT C KaAXKAbIM U3 IBYX BCIICCTB

19. I'mapoxcua meau(Il) B3auMoIeHCTBYET C KaXKIbIM U3 JIBYX BEIICCTB:
1)503 y HCl 2y NayS  KNO3 3) HaS504 4 H2O 4) NaoSO4  HBr

20. I'mapokcua Kb HE B3aUMOJEHUCTBYET C

1) oxkcunom yraepoaa(Il) 2) 6pomom 3) cepoBonopoaom 4) XJI0pOBOAOPOIOM
21. Kakue nBa BemecTBa MOTYT peEarupoBaTh APYT C APYrom?

1) NaOH+Zn(OH)2 2) Cu(OH)g—I—Fe(OH)g

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

22. B mienoyax pactBopsieTcs
1) menp 2) xxene3o 3) kpeMuuii 4) yriepos
23. Kakoe cox’HO€ BEIIECTBO MOXKET PEarupoBaTh U C COISTHOW KHUCIIOTOM, U C
TUJIPOKCHUIOM HATpHUS?
1)SO2 2)Zn(OH)2 3) MgSO, 4) CaCO3
24. B npoOupKy ¢ HEPAaCTBOPUMBIM COE€IMHEHUEM X T0OABUIM HECKOJIBKO Kameb
pacTBopa BemiecTBa Y. B pesynbTaTe peakiuu HaOIr01aM pacCTBOPEHUE OCAIKA.
W3 npennoxeHHOTro nepeyHs BbioepuTe BemecTBa X U Y, KOTOpble MOTYT BCTyHaTh
B OIMCAHHYIO PEAKIIUIO.
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1) Al(OH)3 2) NasSO4 3) NaOH 4) KCI 5) BaSOy4

25. B npobupKy ¢ HEpaCTBOPUMBIM coelnHEeHUuEM X T0OaBUIIN pacTBOP BELIECTBA

Y. B pesynbraTte peakuuu HaOII0JaJIA BBIIEICHUE PACTBOPEHUE OCAIKA.
W3 npeioxkeHHoro nepeyHs Bpioepure BemecTsa X U Y, KOTOpbIE MOT'YT BCTYNAaTh

B OIHMCAHHYIO PEAKIIUIO.
1) NaOH 2)KCl 3) BaSOy4 g) Zn(OH)s 5) Ca(NO3)2

Bapuant 2

1. Kakoii h3 OKCHI0B MPOSIBISET OCHOBHBIE CBOMCTBA:

a) OKCHJI KaJlust

0) oxcun cepri(1V)

B) okcu yriaepoaa(ll)

r) okcun xenesa (111)?

KucCIIoTHBINM XapakTep NposBIIsSET OKCU!

a) ZnO 06) P,Os B) KO r) CaO

B kako# u3 cTpok npuBeaeHbl (POPMYJIIbI TOJIBKO BBICIIMX OKCUIOB?
a) SOz NaZO C|2O 6) A|203 NO C|Oz

B) CaOo C|207 P205 F) SOg FeO Hzo

4. Kaxkol ra3 MOXHO MOTJIOTUTh PACTBOPOM IIIEJIOUH?

6.

a) CO; 6) H, B) NH3 F) O,

OKcug KanblMs pearupyeT ¢ KaKIbIM U3 IBYX BEIIECTB:
a) TUAPOKCHUIOM HATPHS U CEPHOM KUCTIOTON

0) okcunom cepri(1V) u Bogoi

B) COJISTHOM KHCJIOTON U OKCUJIOM KaJIUst

r) okcuaoM yraepoga(IV) u ruapokcuiom TuTus

[1pu B3auMOJIEHCTBUU KaKOTO BEIIECTBA C BOJION HE 00pa3yeTcs MIeI0Ub
a) OKCHJIa Kalus 0) oxcuna meau(1l)

B) OKCHJIa HATPHUSI ') OKCHa KaJIbIIHs

Kakoe u3 BemecTB HE BCTPEYAETCs B PUPOJIE

a) okcun kpemuus (1V) 0) Bona

B) YIJIEKHUCIIbIH ra3 ') OKCHJI HaTpHsl

dopmya aHTUIPUIA CEPHOU KUCIIOTHI:

a) SOz 6) SOg B) HzSOg F) st

Kakue u3 npuBeIeHHBIX YTBEPKIACHUN BEPHBI?

1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHMSI.

2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJILKO METAILIBI.

a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2

B) BEpHBI 00a yTBEPKACHUS r) 00a yTBEpKICHHS HEBEPHBI

10. Okcup yraepona (IV) pearupyer ¢ KaXapIM U3 ABYX BEIIECTB:
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a) BOJIOM U OKCUIOM HaTpHs 0) kucmopo oM u okcusioM cepbi(1V)
B) CyJIb(haTOM KaJus ¥ TUAPOKCUIOM HATPHS
) GpocdopHOit KUCTOTOH U BOJIOPOIOM
11. Oxcunpl ¢ obmieit popmynoit R;O3 1 R,Os 006paszyroT snemMeHTsI
a) yriaepojga ©0) azota B) cepbl T) propa
12. Mexay coboii B3aUMOJICHCTBYIOT
a) SlOz n HZO 6) COZ nu HZSO4
B) CO; u Ca(OH); r) Na;O u Ca(OH);
13. B cxeme npeBparieHuii
HarpeTh + H,O
CaCOz — Xy — X
BEIECTBOM «X2» SIBIISICTCS
a) CaO 06) Ca(OH), B) CaH; r) Ca(HCO3):
14. Oxcun cepsi(IV) He B3auMOACHCTBYET €
a) NaoO 6) H,O B) CO, 1) NaOH
15. B cxeme npeBpaiieHui
+ 0O, + SO3
Cu — X1 — X5
BEIIIECTBOM X7 SIBJISIETCS
a) CuSO; ©6) CuSOs B) CuO r1)CuS
16. B mpoOupKy ¢ HEpaCTBOPUMBIM coeAMHEHHEM X J00aBWIIM PacTBOP BEIIECTBA
Y. B pesynbTaTe peakiiuu HabOt01a7u BbIIETIEHUE PACTBOPEHUE OCA/IKA.
W3 mpeioxkeHHOTo TIepeyHs BeiOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYNATh
B OMIMCAHHYIO PEAKITHIO.
1) NaOH 2) KCl 3) BaSO4 4) Zn(OH)2 5) Ca(NO3)2 Hutpar amroMunus B
17.pacTBOpe B3aUMOJIEHCTBYET C
1) KCI  2) Fe(NO3), 3) MgCl, 4) Ca(OH).
18. C BogHBIMU pacTBOpPaMHM XJIOPOBOIOPO/Ia, TUAPOKCHIA OapHs U XJIOpUAa MEIU
(IT) pearupyer
1) C&COg 2) KzSOg 3) Na2804 4) A|2(804)3
Bapuant 3
1. 1 ¢ xxene3oM, U ¢ THAPOKCHUIOM KaJlis U C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgCl; 2) Na,SO, 3) ZnBr; 4) FeCl;
2. U ¢ TuIpoKcuIoM HaTpys, U C COJISTHOM KUCTIOTOM, M C XJIOPUIOM Oapusi
pearupyeT B pacTBope
1) (NH4)2CO3 2) Zn(OH), 3) CO, 4) Na,SO4
3. PacTBOp floin1a Kainust pearupyer ¢ KaxJabIM U3 BEIIECTB
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22. 'ugpokapOoHAT HATPUS PEArupyeT C KaXkIbIM U3 BEIIECTB
1) CaCl, u NaOH 2) NaOH u HCI 3) HCl u 02 4) O, u CO;
4. U ¢ XxJ0poM, U C TUAPOKCUAOM Kalusi, U C HUTPATOM cepedpa pearnupyer
B pacTBOpE
1) Nal 2)FeCls 3) FeCl; 4)CuSO4
5. KapOonat kanbIus mpu 0OBIYHBIX YCIOBUSX Pearupyer ¢
1) KpeMHHEBOM KHUCTIOTOM
2) YIIIEKUCIIBIM Ta30M B BOJHOM PacTBOpE
3) TMAPOKCUIOM HATPUS
4) pacTBOpOM XJIOpHIa Oapus
6. OunCcTUTH BOY OT HOHOB KaJbIIHsl, COAEPIKAIIUXCS B PACTBOPEHHOM B HEH
rUAPOKapOOHATE KAIBIHS MOXKHO MPU
1) kunstauennn? ) 1o6aBICHUU XJIopua oapus
3) noGaBIEeHUU COJSTHON KHCIOTHI
4) no6aBieHUH XJIOpUAA HATPUS
7. Cynbbua HaTpus B paCTBOPE HE pearupyer C
1) consitHOM KUCIOTON2) CEpOBOIOPOIOM
3) xiopom4) cysibaTom Kaus
8. U ¢ Menplo, U ¢ pacTBOPOM CyJib(puia HATPUSL pearupyeT
1) consnas Kuciao0Ta2) pacTBOp HUTpaTa cepedpa
3) ruapokcun kanus4) pactsop xiopuaa xenesa (I11)
9. Pearupytot npyr ¢ Apyrom
1) pTyTh 1 pacTBOp HUTpaTa cBuHIA (II)
2) 6poM U pacTBOp XJIOpHIa HATPUS
3) cepHas KUCIOTA U CYyNb(PUT HATPUS
4) pacTBOp ruapOKCcUaa HaTpus U cysbdun xenesa (1)
10. KapOoHat kanusi B pacTBOpE pearupyer ¢
1) rugpokcuIoM HaTpUA2) YTIEKUCIBIM ra30M
3) xsopunoM HaTpusi4) KUCIOPOIOM
11. Bo3MokHa peakiusi MEXIy
1) xJopuaOM aMMOHHMSI U THAPOKCHUIOM KaJTbIIHSI
2) cynb(aToM HATpUS U COJISTHOU KUCIOTOM
3) xnopunom meau (II) u pryTbro
4) HUTpaTOM HATPUS U BOJOMI
12. U ¢ ruapoKcHuIoM HATpUs U C pa30aBICHHON CEpHOM KUCIOTON pearupyer CoJib
1) BaCl; 2) Cu(NO3), 3) NaHCO3 4) Caz(PO,),
13. A30T BBIJEHSAETCS IPU PA3JI0KEHUN
1) NH,CI 2) (NH4)2CO3 3) NaNO3 4) NH4NO,
14. Bo3MoXHa peakiys B paCTBOPE MEXKIY
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1) mutrparom pryTH (I1) 1 Menbro

2) XJIOPUIOM HATPHS U HUTPATOM KaJus

3) cynbdaTom Gapust ¥ COMTHON KUCIOTOM

4) cynsbhunom xenesa (1) u ruapoxcuom Kamus

15. U ¢ ruapokcuIoM HaTpusl, U HUTpATOM cepedpa, U ¢ XJIOPOM pearupyer B
BOJHOM pacTBOpE

1) Fez(SO4)3 2) NH4C| 3) CuBr» 4) KsPO4

16. IIpu neiicTBUU pacTBOpa CEPHOM KUCIOTHI Ha pacTBOp kapOOHATa aMMOHUS
BBIJICTISICTCS Ta3

1) NHs;2) CO; 3) NO; 4) SO;

17. I'mapokcu HaTpust oOpa3yeTcsl IpHu B3aUMOJEICTBUU B PaCTBOpE

1) NaCl u H,0 2) NaNO3 uCa(OH);

3) Na;SO, uBa(OH),4) NaCl u Fe(OH);

21. PactBop xnopuna xenesa (1) pearupyet ¢ kaxapIM U3 IBYX BEIIECTB
1)NaOHu Cu 2) HNOs;u Ag 3) Cuu HNO3 4) AgNO; u Ba(OH),

18. IIpeepamenue Na|Al(OH)4] -- Al(OH)3

MIPOUCXOJIUT TIPH

1) TepMUYIECKOM Pa3IOKEHUN UCXOTHOTO BEIIECTBA

2) necTBUM Ha UCXOJHOE BELIECTBO PACTBOPA LIEJIOUU

3) npomnycKaHuM YTIEKUCIOro ra3a yepe3 pacTBOP UCXOJHOTO BELECTBA

4) neficTBUM HA UCXOJIHOE BEUIECTBO U30BITKOM PACTBOPA CHIIBHON KUCIIOTHI
19. Xnopua aMMOHHMS B PaCTBOPE pearupyer ¢

1) KOH 2) HNOj3 3) KNO3 4) MgSO,

20. TITpomykTamu pa3nosKeHUs HUTpaTa HATPUS SBISIOTCS

l) NaZO )51 NOz 2) Na, NOQ, 02 3) N&NOz 15(0)) 4) NaQO, NOQ, 02

25. PactBOp KapOOHaTa HATpHs HE pearupyer ¢

1) CO; 2) HNO3 3) CaCl, 4) K2SO4

21. OnenuTe NPaBWIIBHOCTD CYXKJICHU 0 KapOoHaTax

A. C constHOM KUCIOTOM pearupyroT Kak pacCTBOPUMbIE, TAaK U HEPACTBOPUMBIE

KapOOHAaTHI

b. Peakuuu paznoxeHus kKapOOHATOB SIBISIOTCS OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIMU

1) BepHO TOIBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CyKIeHUS

4) 06a Cy>K7eHUsI HEBEPHBI

22. OueHuTe BEpHOCTh CYXACHUI 0 HUTpaTax

A. ConsiHast KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTpATa a30THYIO KUCIIOTY

b. PCaKL[I/II/I Pa3JI0KEHUA HUTPATOB ABJIAIOTCA OKUCIUTEIbHO-BOCCTAHOBUTCIIbHBIMHU
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1) BepHO TOIBKO A2) BEpHO TOJIbKO b
3) BepHBI 00a cyxkaeHusn4) 00a Cy)ACHUSI HEBEPHBI
23. Hutpar cepebpa He criocoOeH

1) 0Opa30BBIBATH OCAIOK MPU B3aUMOCHCTBHH C PACTBOPOM XJIOPUAOM HATpUs
2) pasnaraThbCs IpU HarpeBaHUU3) pearupoBaTh B paCTBOPE C MEJIbIO

4) pearupoBath ¢ YKCyCHOM KUCIOTOMN

24. Ocafiok cHayvasa BhINAAAeT, a 3aTeM HCUe3aeT Mpu

1) noGaBieHrH pacTBOpa XJIOPHUA IMHKA K PACTBOPY TUAPOKCUAA HATPUS

2) NpoMmyCKaHUM YIJIEKUCIIOro ra3a 4epe3 U3BECTKOBYIO BOIY

3) cniuBaHUU PACTBOPOB CyJsb(aTa HATPUA U XJIOpUaa OapHs

4) cnuBaHUM PACTBOPOB KapOOHATA HATPUS U @30THOM KHUCJIOTHI

25. KapOoHat HaTpusi B paCTBOpPE HE Pearupyer ¢
1) CO,2) KOH 3) H3PO4 4) Ca(OH),

4.2.2. IllpakTHyecKue 3a1aHUS U 321a4H

Pazpen 1. OCHOBBI CTPOCHHSI BelIeCTBA - 33Ja4l Ha COCTaBJICHUE
XUMHUUYECKUX (GOPMYJT JBYXaTOMHBIX COCIUHEHUM (OKCUAOB, CYIb()PUAOB, THIPUIOB
U T.IL.).
Hatime nazeanus ciedyiouum coeoOuHeHusIM.
Li,O MnO  All; Cr,Ss ZnH, Ag4S| CasN, C02 CaO P,05 CCl; NaBrFeS
MgHz A|4C3 KsPMnO, Fe,03 Clzo KCI Mng CrS CaH, SiH4K4C CazP, Na,O CuO
N203; Mn,Oy LiF PClsHgBr AQoS CuSHCI Na,Si AIN LisP

szO3ASgO5 N02 BzOg B&C'z PBr3 I\/InSPH3 LIHB&2CA|4S|3 NagPNzOSiOg MgOCr
F, K,SCH4 PbOAU,03 NH3; CaSN,0s HgOAIP

CocraBbTe (POPMYIIBI IO HA3BAHUSM:

1. Hutpun kanus 1. KapOun nutus

2. Cunuima Maraust 2. Oxcua pocdopa (I1I)
3. T'unpun anroMuHuUs 3. ®ropun menu (II)
4. Cynbdua ceunna (I1) 4. Oxcup cepedpa

5. bpomua nmuHka 5. I'mapun nutus

6. Oxcup yrinepona (1) 6. Cynbdun memu (1)
7. Oxcupa xiopa (V) 7. Hutpuna Hatpus

8. Oxcua Oapus 8. Momun cepebpa

9. ®ochun xenesa (I11) 9. Oxkcua xpoma (II)
10.Kapbua maraus 10.Oxcun azora (V)
11.T'unpun kanus 11.T'unpun HaTpus
12.Cynbbun anroMuHus 12. Xnopug xpoma (IIT)
13.Momunx meau () 13.Oxcun kanus
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14.Cynwsdun prytu (1) 14.0Okcun mbimbsika (1)

15.0Oxcup xiopa (I11) 15.Cynbdua nuHka
16.Oxkcun cBuaIa (IV) 16.®ochua menu (I1)
17.0xcua nuHKa 17.0kcup xenesa (II)
18.Cwmunua Kanblus 18.bpomu mapranma (11)
19.T'uapun Gapus 19.Cynbdun mutus
20.Cynbdun xenesza(Ill) 20.Dochun cepedpa
21.0xcwupa azota (I1) 21.dropun xenesa (II)
22.0Kcu aJTlOMAHUSA 22.0xcup xpoma (V1)
23. Xmopun xene3a (11) 23.Hutpun mutus

24 Hutpun Gapust 24.Cynbbua MarHus
25.0xcup pryt (1) 25.0xcun meau (1)
26.0xcun cypbsmsl (V) 26.Xnopun prytu (1I)

Paznen 2. XumMuuyeckue peakiuu

3agauM  Ha COCTABJICHUWE YPAaBHEHUN peakluid: COCAWHEHHUS, 3aMEIICHMUS,
pasnokeHusi, oOMEHa M peakluid C Y4acTUEM KOMIUIEKCHBIX COEIUHEHu (Ha
npuMepe  TUJIPOKCOKOMIUIEKCOB — aIIOMHHUS M I[MHKA);  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN C UCTIOJIBb30BAaHMEM METO/1a DJIEKTPOHHOTO OaaHca; C
y4acTHeM KOMIUIEKCHBIX COCIMHEHHA (Ha TpUMepe TUIPOKCOKOMILIEKCOB
AJTFOMUHUS U 1UHKA)
1.Peakuueil 3aMeIIeHUS SIBIISIETCS

a) TOpEHHE BOJIOPO/Ia B KUCIOPO/IE;

0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE TUAPOKCHUIA KalUs C CEPHOU KUCIIOTOM;

') TepMHUYECKasl IeTUIpaTalus TuIPOKCHUIa IIMHKA.
2. Peaknuus, ypaBuenue kotopoir CaO+CO2=CaCOs,na3piBaeTcs peakiueit

1) coenunenus; 2) pasaoxenus; 3) oOMeHa;  4) 3aMelIeHuUs.
BzanmopencTBue ruIpoKCcHAa KajdblUsi C COJISTHOM KHUCIOTOW - 3TO peaKIus
1) coenuuenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMerieHus
3. YKaxuTe peakiuio, KOTOopas SBJSCTCS peakiued pas3jokKeHUss W HUIET C
W3MEHEHUEM CTEIIEHU OKUCIICHUSI:
a) Cu(OH), = CuO + H;0; B) 2KNO3= 2KNO,+0;;
0) CuO + H2 = Cu + H20; r) CaCO3; = CaO + CO,
4. HanumuTe peakiuu, YKaxXuTe TUIl PEaKIUu:
a) pa3J0KEeHUS YTOIbHON KUCIIOTHI; B) paznoxenus ruapokcuna meau(1l);
0) MmoTy4eHus aMMHaKa 13 MPOCTHIX BEIIECTB;
I') B3aMOJICHCTBHE a30Ta C KUCIOPOI0OM
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5. Hanumure peakuuu, yKa)XuTe THI PEaKIUu:

a) JKeJIe30M | Cepoii; B)oKcHI0M Oapus u okcuioM cepoi(1V);
0) OapueM U CEepHOM KUCIOTOM; r) okcupa cepsl (IV) u kucnopoaowm;
6. VYpaBusiite peakuuu METOI0M AIIEKTPOHHOIO OaytaHca.

PaccraBbprexonpurimeH T

HI + H,SO4 — I, + H,S + H,O
H,SO4 + Cu,0O — CuSO4 + SO, + H,O
HNO;3; + FeO — FG(NO3)3 + NO + H,0O
KNOj; + Al + KOH + H,0 — NH; + K[AI(OH).]
SO, + KMnO4 + H,O — K,SO4 + MNnSO4 + H,SO4
SO, + K,Cr,07 + H,SO4 — K»SO4 +CI’2(SO4)3 +H-,0

3ajauyn Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK NPOAYKTa pEaKUuu
COCJIMHEHHS; MacCOBOM WM OOBEMHOM JOJMM BBIXOJA NPOAYKTa PEAKIHH
COCUHEHMUSI OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHUN Ta3o0B;
KOJMYECTBEHHBIX XapAKTEPUCTHK HCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIIMH;
Macchl (00bEeM, KOJIMUYECTBO BEIIECTBA) MPOIYKTa PEaKLUU, €CJIM OJHO U3 BELIECTB
JTAHO B BUJIE PacTBOpPA C OIIPENEIEHHON MaCCOBOM J10JIEH PAaCTBOPEHHOI'O BEILIECTBA.

Nel. Tlpu B3ammoneWcTBUM HATpus KOJMYECTBOM BemiecTBa 0, 5 Moib ¢ BOAOU
MOJIYYUIIU BOJIOpPOoJT 00BEMOM 4,2 71 (H. y.) Bbruuciaure npakTUYECKHil BBIXOJ rasza
(%).
No2.  Meraiinueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €ro  OKCHJa
Cr;O3 MeTAIIMYECKUM  AJIFOMUHUEM. BBI4HMCIUTe Maccy Xpoma, KOTOPBI MOMHO
MOJYYUTh MPU BOCCTAHOBJICHHMH €ro OKCHJA Maccol 228 r, eciau NpaKTHYeCKUi
BBIXOJI Xpoma cocTasisieT 95 %.
Ne3. Omnpenenure, kakasg Macca M€ BCTYIIUT B PEAKLMIO C KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCJIOTOW s monydeHusi okcuaa cepol (IV) oobémom 3 11 (H.y.), eciu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.
Ne4. K pactBOpy, coaepxameMy XJIOpUI Kaiblusd Maccou 4,1 T, Npujiniii pacTsop,
conepxkamuii  pocdar Hatpust maccoit 4,1 r. Ompenenute Maccy MOTYUYEHHOTO
OCajiKa, €CJIM BBIXOJ MPOAYKTa PEaKIUK COCTaBIISIET 88 %o.

3aaHusl Ha COCTABJICHUE MOJICKYJSIPHBIX M MOHHBIX PEAKIUA C ydacTHUEM

OKCHJIOB, KHUCJIOT, OCHOBAaHHM H COJIC, WOHHBIX PEAKIUNA THUIAPOJIM3a COJIEH,
YCTaHOBJICHUE U3MEHEHUSI KUCIIOTHOCTH CPE/IbI.

1. Kakue u3 coneit RbCl, Cra(SOgs)s, Ni(NOs3),, Na,SO3 moaseprarorcst Tuapomsy?
CocTaBbTe HMOHHO-MOJICKYJISIPHBIE UM MOJICKYJISIPHBIC ypaBHEHUSI THUAPOJIM3a
cooTBeTcTBYIOIMX coneil. Kakoe 3nauenne pH ( > 7 <) UMEIOT pacTBOpPbHI 3TUX

cosei?
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2. Hanummre noiHoe ¥ COKpallleHHOE ypaBHEHUSI peaKIUi:

KOH (p) + HCI (p) = KCl(p) + H,0 (mpn)

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H.0 (max) Mg(OH), (v) +
H,SO4 (p) = MgSOu(p) + 2H20 (M)
CuCl, (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|

Al(SO4)s (p) + 3BaCl, (p) = 3BaS0.| + 2AICIs(p)

K>S + 2HCI = 2KCI + H,S1
Na,CO3; + 2HNO3; = 2NaNO3 + H,0 + CO,?
Mg + HSO4 = MgSO4 + Hy?1
Paznen 3. PacTBopbl

3aa4u Ha IPUTOTOBJIEHUE PACTBOPOB.

1. Onpenenure, CKOJIBKO IPaMMOB BEILIECTBA HYKHO JJIsI IPUTOTOBIICHUS 25 M
10 M pactBOpa ruipoKcuaa HaTpHsl.

Otser: 10T

2. Onpeaenure, CKOJIBKO T BOJIbI HE0OX0 1Mo nipubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEUHBI PACTBOP ¢ MaccoBOM aoieit 1%.

3. OmpenennTe MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE, KOTOPHIN OBLI MOyYeH
npubasiaeHreM 175 r KCIl (0=20%) x 1000 T BobI
4. OnpeaenuTe MacCoBYIO JOJIIO BEIIECTBA B PacTBOPE, KOTOPBI ObLI MOJIyYEH
npubasieHueM 30 r Na;CO4 x 1000 r BofbI

Pa3znen 4. CtpoeHue u cBOIiCTBAa HEOPTaHUYECKHUX BelleCTB

3amaun Ha pacyeT MacCOBOM J0JM (MAacChl) XUMHUYECKOTO dJIEMEHTA (COSIMHEHNUS) B

MOJIEKYJI€ (CMECH).
BapuanT 1. Berauciuts MaccoByto 1010 azoTa B HuTpaTe Kanbius (Ca(NOs);

BapuanT 2: Beruuciure comepkanue kuciaopoja B nepmanranate kanus (KMnOy)
BapuanT 3: Beruuciure conepikanue cepbl B MuHepae nupute (FeSy)
BapuanT 4: Beruuciinre MaccoByio 70110 cepedpa B okcuje cepedpa (Ag20)

HpaKTI/I‘IGCKI/IC 3aJaHusa II0 KJ'IaCCI/I(l)I/IKaHI/II/I, HOMCHKJIATYypEC H XHUMHUYCCKUM

dhopMysiaMm HEOPraHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

1. Brimmcatb OTACJIBbHO OKCHUAbI, OCHOBAaHMs, KMCJIOTEI M COJIN. I[aTB Ha3BaHMU:I.

A b B r i E K 3
1| Na,O | NaOH | CO, SO3 MgO |[HNO; | Ba(OH) | CO MnO,
2
2 S|02 Zn0O H3PO4 AgzO N203 Cng MnO HF HzSiO3
3| H,SO, | CO, Ca(OH)z BeO LiOH [ CrO MﬂzOg SOg SiOz
4 A|203 BaO MgC02 CU(OH) Zn0O Cr,O3 | HMnOQO,4 Ca(OH)z K3PO,4
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2
5 NO HNO3 MnO N02 HCI H2504 NOz FeO PzOs
6| MgSO4 | SO, Cl,0s H,Si0O; |AI(N | CO NO AL,0O; BaO
03)3
7[FeO  |K,CO; | Fes0; | Hg(NO;|CaO | Ba(O | AgsSO. | PbSO; | AgOH
)2 H).
2. CocTaBUTH (POPMYIIBI BBICIIIHX OKCHIOB DJIEMEHTOB C TTOPSIKOBBIM HOMEPOM:
1)14,34,41  2)75, 16, 3)33,50,40  4)6, 35,24 5) 21, 25, 32

3. CocTaBUTh MOJEKYJSIpHBIE (DOPMYJIIBI OKCHUIIOB, TIOJITUCATh XapaKTep OKCHUIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA !
1) a3oTa co crenenbto okucaenus +1, +2, +3, +5

2) XJI0pa co CTENEeHbI0 OKUCeHus +1, +3, +5, +7

3) Maprasiia co CTEIeHbI0 OKUCIeHus +2, +3, +4, +7
4. Beimucath OTJEIbHO O€3pa3IMuHble, OCHOBHBIE, KUCIIOTHBIE U aM(OTEepHbIS

OKCH/JIBI:
A b B r J| E XK 3 n
1| Na,O | CaO CO, |SO3 MgO |[N,O;|BaO |[CO MnO,
2 S|02 Zn0O P205 Ag20 N203 Cng MnO Mn02 NO
31S0, |[CO, CaO |BeO Li,O |CrO [Mn,0O3|SO; SiO;
4 | Al,O3 | BaO SeO; |CuO Zn0O | Cr,03 | MnO, | CaO CrOs;
5[ NO N 203 MnO N02 Nazo 803 NOz FeO PzOs
6 MgO SOZ C|205 SIOz Al 203 CcO NO ALzOg BaO
7 | FeO | SOs; Fe,O; [ HgO CaO BaO |[Ag.,0O |SO; PbO
5. BreimucaTh HepacTBOpUMBIE OCHOBaHUS M mEN04H. [laTh Ha3BaHUSI.
A b B I J1 E XK 3 n
1 Na;S0, NaOH  [CO, SO;  Mg(OH)2JHNO; |Ba(OH), CO  [Cu(OH)
2
2 ICsOH  |Cu(OH), HsPO, NaOH [N,O; Cr(OH),] MnO |[KOH |H,SiO3
3 H,50, [CO,  [Ca(OH), |BeO |LiOH [crO  [S(OH), SO; _ [Sr(OH),
4 A|203 Ba(OH)z MgC02 CU(OH)2 7n0O szOg HMnO4 Ca(OH)2K3PO4
5 LiOH |HNO; |Mn(OH),NaOH |HCI __ [CsOH [Fe(OH), FeO  |P,Os
6 MgSO4 SO, LiOH HzSiOe, A|(N03)3 CO NaOH AL203 BaO
7 ICu(OH), | K;CO3 [Fe 03 Hg(NOs),/ICa(OH), Ba(OH)4 Ag,SO, [Ba(OH),KOH

[IpakTHueckue 3a7anusi Ha OMPEICICHUE XUMUYECKOW AaKTUBHOCTH BEILIECTB B

3aBUCHUMOCTHU BH A XMMHUYECKOM CBSI3M U THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKH.

1. PacnpenenuTth mJaHHBIC BEIISCTBA B TAOJIMITY COIIACHO MX THITY XUMHYCCKOM

CBiA3H.
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HNonnasg KoBanentHnasa
CBS3b MOJISIPHAS

KoBasenTHasa Mertanmnueckas
HETOJISIPHAs

MgClg, Hz, COZ, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, Oz, 803, HBI’, Aleg,

CuSn(cruiaB)

2. IlpousBenute COOTBETCTBHE:

Bunp! cBs3u BemiectBa
1.KoBajieHTHas HenoJsIpHas A) Xmopua KaJablysl
2.KoBasneHTHas nojspHas b) ®rop
3.MonHas B) Iunk
4 Meramnnueckas I") AmMuax
S.Bonoponnas JI)Anetunex

E) Oxcup 6apus

3agaHus Ha COCTABJICHUE YPABHEHUM XUMUYECKUX PEAKIHUNA C YYACTUEM MPOCTHIX U

CIOXKHBIX HCOPraHHMYCCKHX  BCIICCTB: OKCHUIOB MCTALUIOB, HCMCTAJIOB H

aM(OTEepHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHWN U aM(OTEpHBIX

T'HAPOKCHU 0B, HCOPraHUICCKUX COJICﬁ, XAPAaKTCPUIYIOIIHUX HX CBOICTBA U CIIOCOOBI

ITOJTYYEHHS.

3aKOHUYNTE YPaBHEHUS PEAKLIMIL:
Na,O + H,S(136) -MgO(u36) + HCl —

BaO + SiO; (t)—K,0 + ZnO (t)—
Fe,03 + C (t)—CaO + 2H, (t)—
FeO + O, (t)—NH4OH + P,0s —

KOH(tB) + Zn(OH), (t)—KOH + Al(OH)3 —
NaOH(konm) + Fe(OH); —NaOH(tB) + Al,O3 (t)—
NaOH + Al,03; +3H,0 —Ba(OH), + Ba(HCO3), —
KOH + NaHCO3; —NaOH +NH4HS —

Al + KOH +H,0 —Zn + NaOH(tB) (H)—

Cl, + Ca(OH), —H,S0O,4 + Mg(OH), —

HCI + CuO —HCI + Be(OH), —

H3PO4 + Zn(OH), —HCI + AI(OH); —

H,SO4 + ZnO —HCI + AgNO3 —
H,COs3 (t)—H2S03 (t)—

H,SiO; (t)—H4P,07 (t)—

HNO; (t)—

3 HNO; (t)—

Pa3zpen 7. CTpoeHNe U CBOICTBA OPraHMYeCKHUX BelleCTB
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3ajaHus Ha COCTAaBICHUE HA3BaHUM OPraHUYECKMX COCJUHEHUH 110
TPUBHAIIBHOW WJIM MEKIYHAPOAHON CUCTEMATUYECKONM HOMEHKIIATYPE;
1. Ha3zoBure mnpuBeAcHHBIE HUXKE YIIEBOJOPOABI IO MEXIyHApOAHON

HoMmeHknarype [UPAK:

CH; CH,
| |
CH;— CH - CH, — CH- CH; CH;—CH,—C — CH - CH,0H

CH; CH; CH;

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

. |
CH;~C — C —~ CH-CH,~CH; CH;-C — CH - CH, - CH, - COOH
] |

CH3 CH 3 CHj CH}

2 IlpuBeieHHOMY HIJKE YTJIEBOAOPOIY JaiiTeé Ha3BaHHUE [0 HOMEHKJIAType
IUPAC, ykaxxnute CKOJIBKO NMEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX W YETBEPTHUYHBIX
aTOMOB  yIJIepoJa COIEPKHUTCS B  ankaHe. M30Mepom Kakoro yrieBogopoaa
HOPMAaJIbHOTO CTPOECHUS SABJISIETCS z[aHilﬁHﬁ yraesonopoa? Hanummre ero popmyiy.

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

3. Harumue cTpykTypHBIE (POPMYIIBI COSTUHEHUH TT0 MX Ha3BAHUSM:
a) 2,5-TMMEeTHUITEKCEH-3;
0) 2-MOHOMETHUII-3,9-TUTPONHIIHOHAH;
B) 2,5 - TUMETUII - 3-HUTPOTEKCaH;
r) 2,3-1UXJIOPreKCaHOBasi KUCIIOTa;
1) 2 - aMuHOOYyTaH.

4. Hanummre CTpYKTypHblE (OpMYJIbI BCEX COEIUMHEHUN COCTaBa: HA30BUTE
MIOJTyYEHHBIE COEUHEHUS.

a) CeH12;0) CsH11OH;B) CsH1iNOs.

3ajmaHusl Ha COCTaBJICHHE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMy

OpPraHNYCCKHUX BCIICCTB OTACIBbHBIX KJIIACCOB.
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5. HarumuTe moJTHbIE M COKpAIIEHHBIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-teTpameTuiinenTal  2,3,6-TpUMeTHI-3-3TUITENTaH
2,5-TUMEeTHIITeKCEH-3; 2-MOHOMETHII-3,5-TUTTPONTIITHOHAH;

2,5 - mumeTn - 3-HUTpOoreKcaH; 2,3-IUXJIOPTeKcaHOBask KHCIIOTa,
2 - aMuHOOyTaH. 4 - MeTWINUHTEH-3  2,2-TUMETUIOYTHH -3

6. CoctaBbTe CTPYKTYpHBIE (OPMYJbl TPEX AJIKHMHOB, KOTOPBHIE H30MEPHBI 2
MeTui0yTaaueny-1,3.laiite um Ha3BaHUS.

3amaun Ha ompeseNeHrue mpocTeimend GopMyssl OpraHMuecKOi MOJICKYIIbI,
HCXOJIs U3 3JIEMEHTHOT0 cocTaBa (B %).

1. KakoBa ¢opmyna coeuHeHus, B KOTOPOM MaccoBast 10J1s Kajlusi paBHa
0.565, yraepona — 0.087, kucnopona — 0.3487

2. BriBenute npocteinnyio GopMyy COeAMHEHUS, €CJIU U3BECTEH €TI0
AJIEMEHTHBIN COCTaB:

a) yraepogaa 0.2730 (27.3%) u xkucnopona 0.7270 (72.7%)

0) xanpiusa 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) Hatpud 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopona 0.4270
(42.7%)

3. Haiimute MonekynsipHyto GOopMyTy COSAMHEHHS a30Ta C BOJIOPOJOM, €CITU
MaccoBasi J0Ji1 BOJOpo1a B HeM paBHA 12.5%, a oTHOcHUTENIbHAS TIIOTHOCTH apOB
ATOr0 BEIIECTBA 110 BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636r BemiecTBa oOpasyercs § T yriiekucsioro raza u 4,3632
r ¥ BoJbl. Macca 1 monb gaHHOTO BemiecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJISIpHYIO (POPMYITy TaHHOTO BEIIECTBA.

4.2 3IIpakTHKO-OPUEHTUPOBAHHbIE 3aJaHUSA
[IpakTHKO-OpUEHTHPOBAHHBIC pACUYCTHBIC 3aJaHUsS Ha JHUCIIEPCHBIC CHCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM M ITPOU3BOJICTBEHHOMN JIEATEILHOCTH YeJIOBEKa

1.Boaa

Ha3zBanue Tembl Tema 3.1 «IlonsiTHe 0 pacTBOpax»

Pesynbrat oOydyenus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO1me KOMIIETEHITUH OK 01, OK 02

B kpyxeBo OyaTo 0/1eThI
JlepeBps, KyCThl, IPOBOJA.
KaxxeTcst cka3koro 3To,

A B CyIIHOCTH — TOJIBKO. ..
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3amanue:

1. KTo 1 Korjia BiepBbi€ OCYIIECTBHUII CHHTE3 BOJIbI?

2. Kakoii BO31yX TspKelee - CyXOM WIIA BJIYKHBIN?

3. B xakom opraHe yejgoBeKa COISPKUTCS HAUOOJIbIIIEE KOJIWYECTBO BOJLI, a B
KakoM — HauMeHbIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUHN COCTOSIHHS BOJIbI, IPUHSATHIX B METCOPOJIOTUU

— CKOJIBKO MOJIEKYJ BOJbI B OK€aHe?

. UTo Takoe CHEeKUHKHU?

. Pacmmamarotcst i B Bojie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. MoxeT i1 Boja ropeTs?

. MoxeT i1 Bojia Teub BBEpX?

. [lepeuncnure xuMuueckue U pu3nIecKue CBOMCTBA BOIBI.

10. Poxaw BOABI B )KM3HHU YeJIOBEKA.

O© 00 N O O1

1. Tunoxsiopurta KaJaus

Ha3zBanue tembl Tema 3.1 «IloHsiTHE O pacTBOpax»

Pe3ynbrat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OOmmme KOMITIETCHITUH OK 01, OK 02

[Ipm ctupke rpsa3ubix Beme Onpra CepreeBHa Moab3yeTcsl XJA0PCOAEPKALMM
oTOEIMBaTEIIEM.
3agaHue:
1. Yto mpu 3TOM MPOUCXOIAUT?
2. Kakoe BeniecTBo MposiBIsieT 0TOSTUBAIOIINE CBOWCTBA?
3. HamummuTe peakuuio pas3ioKEHUs TUIIOXJIOPUTA Kaldus Ha BO3AyXEe IpH
JIEICTBUU YTJICKUCIIOTO ras3a.
4. Hanumumre peakiyio MOJy4YeHUs TUIIOXJIOPUTA Kallisd U3 XJopa U THIPOKCHIA
HaTpus.
2. PxkaBumHa

Ha3zBanue tembl Tema 3.1 «IlonaTue o pacTBopax»

Pesynbrar oOydyeHus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO1me KOMIIETEHITUH OK 01, OK 02

Banepuii SIkoBieBUY ®KUBET B KBAPTHUPE, T/I€ OUEHb CTapble TPYOBDI.
3amanue:

1. W3 4ero cocTouT CiOM prKaBUMHbI?

2. K xakoMy Kiaccy COeAMHEHUI OTHOCUTCS pKaBuMHA?
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3. HamumuTe peakiuio pacTBOPEHUS PKABUNHBI.
4. TlpennoxuTe METOABI OUYUCTKU TPYO OT PrKaBUMHBI.
3. IloBapeHHasi coJb

Hassanue TeMbl Tema 4.2. «DU3NKO-XUMHYECKHE CBOMCTBA

HCOPIraHNYCCKUX BCUICCTB»

PGSYJILTaT 06y‘ICHI/IH 'Y cTaHaBIMBaTh 3aBUCHUMOCTh (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

N3BecTtHO, uTO0 B MHpe pAoObBaercs mnpuMepHo 100 MWIIMOHOB TOHH

IIOBapeHHOW coiau B TroA. Ha mnuimeBble HYXIbl pPacXomyeTcs OKOJO OJHOU
YETBEPTOU YaCTH 3TOro KoinmdecTtsa. Kyna ske uaer ocranpHas CoJib?

[ToBapeHHasi COJb COBEPIIEHHO HEOOXOAMMA IPHU IMPOU3BOJCTBE MSCHBIX U
pPBIOHBIX ~KOHCEPBOB, OHA HCIOJB3YETCSd B  METAUIYPrHYECKOM  OTpaciu
IPOMBIIUIEHHOCTH, TpH 00pabOTKE MEXOB M pA3IMYHBIX KOXK, B IMpoIecce
IPUTOTOBJIICHHWS] MbLIa, HWIAET MU TOJYyYEeHHs KaJbLMHUPOBAHHOM  COJBI,
npuMmeHnsiercs B MenunuHe. OCHOBHOM NMOTPEOUTENb COJM - XUMHUYECKas OTpacib
IPOMBIIUIEHHOCTH. B 3TON o6nactu ucnonb3yercs HE TOJIBKO cama COJib, HO U
DJIEMEHTBI, COCTABIIOIIME €€. B mponecce 31eKTposM3a €€ pacTBOpa IOJydaroT
XJIOp, BOJOpPOA M eakuil Hatp. M3 pacTBOpa €AKOro HaTpa IMOJy4YaroT TBEPAYIO
11eJ104b - KaycTUK. COeIMHSIS BOJLOPOJ C XJIOPOM, MOJIYYAIOT COJISHYIO KHCIIOTY

3aaHue: cOCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PeakUui

4. Hon

«
HazBamme TeMbl Tewma 4.3 «nenTudukanmst HEOPraHUIECKUX

BEILIECTB»

Pe?,y.HBTaT 06yLI€HI/I$I HCCHCI[OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHN4YCCKHUX BCIICCTB

OO1me KOMIIETEHIINH OK 01, OK 02

Ha Genyto canderky mpoiauiy o, MOMBITAINCh BRIBECTH €T0 ¢ ITOMOIIBIO
orbenuBaTens «llepconby, 3aTemM XJIOpHAs U3BECTh, HO MIATHO HE HCUYE3IIO.

UTo0BI yAaMHUTh ISATHO, KAKOE CPEICTBO HAIO UCIOJIB30BATHCS C OKUCIUTEILHBIMU
WJIA BOCCTAHOBUTEIBHBIMHU CBOMCTBAMU?

3aganue:
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1. HanumumTe Ka4eCTBEHHYIO PEaKIMI0 Ha onpeeneHne oma?
2. OnumuTe MpUMEHEHHUE Ho1a B OBITY.
3. B kakwmp nmpoaykrax coaepKurcs ion?

5. KapOokcurepanusi

Tema 7.2.

Ha3Banue temsl : .
CBOICTBa OPraHNYECKUX COETUHEHUN

PGSYJILTaT 06y‘IGHI/IH HCCHGI{OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHNYCCKUX BCUICCTB

OO011e KOMIEeTEHIINN OK 01, OK 02

A 3HaKOMO JI1 BaM MOHATHE «KapOoKcuTepanus»? B TepaneBTUUECKUX HENIX
UCIIOJB3YIOT Ta3000pa3Hoe BemiecTBo. [10 3Toi npuunHe moI00HYI0 METOUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMI». JTa METOANKA UCIIOJIB3YETCS IS JICUCHHUS
CEpJIEYHO-COCYIUCTHIX 3a00JI€BAHUA, TOBBILICHHS JTACTUYHOCTU KOXKHU.
[ToBbilIEHNE COEPIKAHMSI ATOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOHN (PYHKIIMU
KkpoBu. CaMoe yIUBUTENIBHOE, YTO OHO MUCIIOJIB3YETCS B TBEPIOM BHUJIE B MUIIEBOI
IPOMBIIUIEHHOCTH JJI XpaHEHUs U IEPEBO3KU MTPOIYKTOB: PBIObI, Msica,
MOPOKEHOTO.

3ananue. BriOepuTe oquH NpaBUIbHBINA OTBET:

1. O KakoM BeIIeCTBE UIET peUb?

A) yriekucnsiii ra3b) kucinopoas)amMmuak

2. KaxknMmu xumMuuyeckuMHu CBOMCTBAMH 00J1aa€T DTO BEIIECTBO?

A) KucnotapiMub) OCHOBHBIMU B)aM()OTEPHBIMHU

3. C 4eMm MOXKeET BCTynaTh BO B3aUMOJEHUCTBUE?

A) ¢ BOJI0Ii, OCHOBHBIMH OKCHJIAMH, IEJI0YaMHU, HEKOTOPBIMHU COJISIMU
b) ¢ BoaoM, KUCIIOTHBIMA OKCHJIAMHU, IIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bomo#i, KHCIIOTHBIMH OKCHIAMH, KUCIOTAMU, HEKOTOPHIMHU COJISIMU
4. C noMomIbIO KaKOro BEIIECTBa €ro MOKHO OOHApYKUThH?

A) ®denondranennab) OpoMHON BOJIBI B) U3BECTKOBOM BOJIBI

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

6. byraauen

Tema 7.3 «nentudukaius opraHM4ecKux

HazBanue teMsl .
BEIIIECTB, UX 3HAYEHUE U MMPUMEHEHNE B OBITOBOM U
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PesymbTar o6yeHus ccrienoBaTh Ka4€CTBEHHBIE PEAKIIUU

OpPTraHUYCCKHX COCI[I/IHCHI/Iﬁ OTACIJIbHBIX KJIaCCOB

OO01111e KOMIIETEHIINT OK 01, OK 02

B wmawane XIX Beka B AHIUIMM CTajdd MOJIHBIMH IUIAId W3
BOJIOHEIIPOHUIIAEMOM TKaHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO HAa3BaHUE OHU
MOJYYUJIM B YECTh AaHIMVIMMCKOrO XuUMHKa u wu3zo0peratenss Y. MakuHroma,
MPEJIOKUBIIETO MPONUTHIBATh IUIAIIEBYIO TKAaHb PAacTBOPOM HATYpPaIbHOTO
kaydyyka. OHAKO Ha COJIHIIE TaKWE IUIAlld CTAHOBWJIMCH JIMIKUMHU, 2 B MOPO3HYIO
MOroy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWI JIPYTOil BBIAAIOIIUNCS aHTJIMYaHUH
Y. I'yaeup.

3amanue

[Touemy mamieBasi TKaHb UMeJIa TAKHE HEJIOCTATKHU.

[Ipensioxute cnocod ycTpaHeHUs UX, MOBTOpUB OTKpbITHE Y. ['ynbupa.
Kaxk Ha3pIBaeTcs 310 coequHeHue?

HanumuTe CTpyKTypHYI0 (POpMYITy 3TOTO BEIIECTBA.

I'te mpuMeHseTCs 3TO BEIIECTBO B HACTOSIIEE BPEMS?

OO E

7. MoJo4YHAs1 KHCJI0TA

Hazpanme TeMbI Tema  4.3. «Oprannueckue BEIllECTBA B

PKURHENEeITETRHOCTH YenoBReKa. [InOU3RONCTRO M
OOOCHOBBIBaTH ~ 3HAUYEHWE W TMPUMEHEHHUE

Pesynbrat oOy4yeHus
OpTraHUYECKUX BEIICCTB B OBITOBOM U

OO011e KOMIEeTEHIINN OK 01, OK 02

[IpoMexyTOUHBIM TIPOJYKTOM OOMEHA Y TEIJIOKPOBHBIX KUBOTHBIX SIBJISICTCS
MOJIOYHASI KMCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYIIME HACEKOMBIE YJIaBIMBAIOT
Ha 3HAYUTEIBHOM PACCTOSIHUH.

3anaHue

1. Tlouemy HacekoMbIe (KOMapbl) OBICTPO HAXOJST CBOIO KEPTBY?

2. Ycra"oBute GpopMysly MOJIOUYHON KHUCIOTHI, KOTOpasi TOMOTAeT HACEKOMBIM
HAaXOJWUTh TEIUIOKPOBHBIX XMBOTHBIX, €CJIM MAacCCOBBIE JOJIA 3JIEMEHTOB B HEWU
cocTaBIsIIOT: yraepona - 40,00%, Bomopona - 6,67%, kucnopona - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (hOPMYITy MOJIOYHOM KUCIOTHI. HazoBUTE KMCIOTY
no HoMeHkiarype MIOITAK.

4. Ha oOCHOBaHMM CTPOEHHS MOJIOUHOM KHUCJIOTBI CHEJAWTE BBIBOJL O €€
XAMUYECKUX CBOMCTBAX.

5. Halinute B WUWHTEpHETE WM JPYTUX HCTOYHUKAX HMHPOPMALUIO O
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IMPUMCHCHUU MOJIOYHON KMCJIOTHIL.

4.2.3. 3ananus Ja60paTopHbIX padoT

O6opynoBanue jadopaTopun M padbounx MecT JadOPATOPHH: MEH3YPKU,
MUTETKU-KaNeIbHUIBI, TEPMOMETPbI, MUKPOCKOTL, JIYIIbl, PEAMETHBIE U TIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIS KamleNbHBIX peaknuii, QuibTpoBanpHas Oymara,
MIPOMBIBAJIKH, CTEKJSIHHBIC TPOOMPKHU, PE3WHOBBIE NTPOOKH, (PoHApUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAaJOYKH, IITATUBBI JJisi MPOOUPOK; MEPHBIC LHIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JIenuTeNlbHble LuauHapudeckue (50-100 wmui),
CTYNKHU C NECTUKOM, (aphopoBble YalIKu, TUHIETHI, QPUIBTPEI OyMa)kHbIe, BaTa,
MapJsi, 4acOBBIE CTEKJA, DJIEKTPOIUIUTKH, JIaDOpaTOPHbIC IITATUBBI, CIHUPTOBBLIC
TOPEJIKU, CIUYKU, TPUOOp JJIS MOJTYUYEHHs ra3oB (WK MpoOHpKa C ra300TBOIHOMN
TpyOKOM), JAepKaTenu HJjisi MPOOUPOK, CKISHKH JJisi XPaHEHHsS PEaKTHUBOB,
pa3aaToyHble JOTKU; XxuMuueckue crakansl (50, 100 u 200 mn); mmaTenu; MTUHLIETHL;
TUTEJIbHBIC HIUMIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHbIe npodupku (Ha 10-20 M) u
MepHble KkosiObl (25, 50, 100 u 200 wmi), BoasHas OaHs (WM TEepMOCTAaT),
CTCKJISIHHBIE MaJIOYKH; KOHWYECKHe KoJObl mis TutpoBanus (50 u 100 wmu);
WHJIMKAaTOPHbIE TOJIOCKM [JIs1 ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
1IKaJia; yHUBEpCaIbHbIM UHANKATOP; nuneTku Ha 1, 10, 50 mu (wnim qo3atopsl Ha 1,
5 u 10 M), OrOpeTKU IJIsi TUTpPOBaHMS, MeauimHckue mmpuikl Ha 100-150 mu,
7a00paTOpHBbIE W/WIM aHAIUTUYECKUE Bechl, pH-MeTphl, CymIMIbHBIA IKad, U ap.

nabopaTopHoe 000py0BaHHE.

Paznen 2. Xumnueckue peaxkuuu JlabopatopHas padota "Turnbl XuMHUYECKUX

peakumi'.

Ha3Banue TeMbl Tema 2.2.
DIIEKTPOIUTAYECKAS] AUCCOUNAIMS U MOHHBIN
oOMeH

PesynbTaT 00yueHus HccnenoBanre TUIOB (TI0 COCTaBY M KOJTHUYECTBY

HCXOJIHBIX U 00pa3yIOMIUXCS BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakiui. [IpoBeneHue
peakinii HOHHOTO OOMEHa, OTIPEICTICHUE CPEIbI
BOJIHBIX PACTBOPOB

OO01e KOMIeTeHIINH OK 01 OK4

Bompocs! a1t momycka x 1abopaTopHoit pabote

a) chopMyJIUpyHTe 1IETb JIAHUPYEMOTO IKCIIEPUMEHTA
1. IIpu KaKuX yCIIOBHSIX BO3MOYKHBI HEOOpPATHMbIC PEaKIiuu?

2. Boamoxna nu peaknus: HCl + KOH = H,0 + KCI
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3. 3anuImTe TUTIBI XUMUYECKUX PEAKITHH 110 HMEIOIIMMCS KJIACCU(UKALIHSIM.
4. NommummTte peaknuto: ZNCl, + NaOH =? + ? . Tlouemy Bo3MOXHa 3Ta

HeoOpaTuMas peaxius’?

5.3anuimTe HeoOPaTUMYIO PEAKIIMIO, KOTOPAsi IPOTEKAET C BHIMIAJICHUEM

ocajka.
IIpoBenenne OnbITOB

O6opynoBaHue U mocyjia

PCAKTHBEI

CrexisiHHBIE TPOOUPKHU

pactBop ruapokcua Hatpus (NaOH),

PactBop cossnoit kuciaorsl (HCI)

PactBop cynbdara meau (I1) (CuSOy,)

PactBop kapOonara Hatpus (Na,COs)

PactBop cynbdara maraust (MgSOs,)

PactBop xsopuza xenesa (I11) (FeCls)

AJITOpUTM IPOBEAECHUS OonbITa |

BOHpOCBI M 3aJaHUs

OnpiT 1. Peaknun, uaymme ¢
o0pa3oBaHHEM 0CAJIKA.

[1po0IeMHBII OTBIT.

Haneiite B Tpu npoOupku 1o 2 mi
pactBopa  XJopuaa (I1D),
cyibdara MarHusi, cyiabdara Meau u

KEJIC3a

npubaBbTE B KAXKAYIO IO TaKOMY K€
KOJIMYECTBY LIETIOYH.

Yro BbI HaOMIODaETE?

Kaxoii niBeT umerot oopas3oBaBIIrecs
ocagkn’?

CocraBbpTe ypaBHEHUS
COOTBETCTBYIOIINX XUMUIECKUX
peaKuunil.

CpaBHHUTE IIBET OCAJKOB

Ocanku coxpaHsiiTe 10 CIETYIOIIETO
OIbITa

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3a1anus

OnbiT 2. Peakuum, uayuue ¢
o0pa3oBaHueM €JIA00T0 YJIEKTPOJNTA

K MOJIy4YeHHBIM B MPEABIAYIIEM OIBITE
OocaJKaM TUIPOKCUIOB XKeJe3a, MArHus
M MEIW TMPUWIEUTE PACTBOP COJISTHOM
KHMCJIOTHI /10 MOJIHOTO UX PaCTBOPEHMUSI.

CocraBbTe MOJEKYJSIPHBIC W HOHHBIC
YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIUA.
OObsacHuTe HAOIIOHAEMbBIE NU3MEHEHUS B
npoOupKax.

‘ AJITOpUTM NIPOBEAECHUS ONbITA 3

‘ Bormpocs! 1 3ananus
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Onbitr 3. Peaknmum, wuaymme ¢
oOpa3oBaHueM rasa.

K pactBopy xkapbonata HaTtpus | OOBSICHHUTE BBIJCICHHE rasa.
TIpHUIIEHTe OCTOPOXKHO pacTBOp consHoii | COCTaBbTE MONCKYIISIPHBIC i HOHHbIC
KHCIIOTHI YpPaBHEHUSI COOTBETCTBYIOIINX PEAKIUH.
OOpatuTre BHHMaHHE Ha BBIICICHUE

rasa.

O06paboTKa pe3yIbTaToB:

1. Tlpoananu3upoBaTh MOJYYECHHUE COOTBETCTBYIOIIUX PE3yJIbTATOB THUIIAM
XAMHUYECKUX PEaKIUH.

2. CdopmynupoBaTh € 0OIIHUNA BBIBOJ 00 0OMEHHBIX PeaKIUsIX, HAYIIHUX 10 KOHIA

Pasznean 3. PacTBopsl JIabopaTopnas padota "l[IpuroroBiienre pactBopoB".

HasBanue Templ Tema 2.2.0nexkTponutuyeckas
JIMCCOIMAIMS MU MOHHBI OOMEH

Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO011e KOMIeTeHIINN OK 01 OK2

Bomnpock! aiist nomycka k 1abopaTtopHoit padbote

1. Hate omnpenenenve KoHueHTpanuu. CrnocoObl BBIPAXKEHUS KOHILIEHTpPALUU
pacTBOpPOB.

2. Urto Takoe conpBaThl WM THUApartbl? Ha KakoM 3Tame pacTBOPEHUS OHH
obpazyrorcs?

3. Yro Takoe pacTBOpuMOCTh? OT KakuX (PaKToOpoB OHA 3aBUCUT?

4, Kakyto mMaccy cynbdara kamusi 1 BOAbI HAJIO0 B3Th AJiA npurotosieHus 300
rpammoB 20% pacTtBopa?

S. Cxonbko rpammoB Boael comepxurca B 200 r 40%-HOro pacrteopa
MOBAPEHHOU CcOIun?

[IpoBeneHne ONbITOB:

ObopynoBaHue U IOCyAa PEaKTUBBI

Crakan 600mn pacTBOp XJIOpUIA HATPUS

CrexisiHHAs najovyKa PactBop kapOoHaTa HaTpusi

Becbl TexHUUECKHE PactBop xsopuaa kanus

Humaap 250 Mo PactBop ruspokapOoHaTa HaATpHUsl

apeoMeTp PactBOp cynbdara maruus
PactBop xsmopuna 6apus
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AJITOpUTM NPOBEACHUS OonbITa | Bonpocsl 1 3a1anus

Onwit 1.IIpuroroBurts 500 2 4%
PacTBOpa XJIOPHAA KAJIUA

[Tpo6ieMHBI OMBIT. [IpuroroBeTe pacTBOp
Paccunraiite Maccy HaBECKH U BOJIbI [IpoBepbTe IIIOTHOCTH PacTBOpa
B3BechTe HaBECKYy. PaccuuTaiiTe aOCONIOTHYIO OIITUOKY
PactBopuTe HaBECKYy B BOJE. PaccuunTaiiTe OTHOCUTEIBHYIO OIINOKY
[IpoBepbTe KOHIIEHTPALHUIO

IMPUTOTOBJICHHOTO pacTBOpPA, U3MCPHUB
IJIOTHOCTH C ITIOMOIIBIO apCoOMCTpPa

OOpaboTKa pe3yIbTaTOB:
3. TlpoaHaim3upoBaTh IMOTYICHHE COOTBETCTBYIOIIMX PE3yIbTaTOB

4. Paccunraiite aOCOJIFOTHYIO U OTHOCHUTEIIbHYIO OIIHOKH
5. ChopmynupyiTe BIBOI.

Pasnen 4. Ctpoenne u cBoiicTBa HeOPraHUu4ecKMX BeulecTs. JJaboparopHas
pabota «CBOMCTBA METAJIIOBY.

Ha3Banune TeMbl Tema 4.2. «DUZUKO-XUMHUYECKHUE
CBOMCTBA HEOPTAaHUYECKUX BEIIECCTB)
PesynbpTaT 00yueHus YcraHaBauBaTh 3aBUCUMOCTD (PU3HKO-

XUMHYECKUX CBOMCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU

OO01e KOMIeTEHIINN OK 01 OK4

Bomnpock! 11 nomycka k 1abopaTopHoit paboTe

. JlaTp onpeneneHne MeTawiam.

HazoBute gusnyecknue cBOWCTBA METAIIIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTaAMU?

Kakue Metamibl B3aMMOAEHCTBYIOT C BOJOM?

Kak B3auMO1€MICTBYIOT METAJIBI C PACTBOPAMH COJIEH.
CriocoObI IOTy4YEeHHS] METAIJIOB.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBAIOT TUITHI KOPPO3HH.

0N Ok wWDNE

CriocoObI 3alTUTHl METAIIIIOB OT KOPPO3HUH.

IIpoBeneHue onsITOB

ObopynoBaHue U ocyAa PEAKTHUBBI
CrexyistHHBIC TTPOOUPKU HAaTPUN METAJUTNYECKUN
CIIMPTOBKA MarHuu
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JIepKaTEIb

MeIb

OKCHJ CBHMHIIA

okcu xenesza(ll)

OKCHUJ MEIH

KHCJIOTa CCpHAasid

Kucnora comnsHas

AJITOpUTM NpOBEJICHUS ONbITA |

BOHpOCBI " 3aJaHUsA

OmeiT 1. OTHOIIEHNE METAJIIOB K BOJIC.

[TpoOaeMHBIHA OMBIT.
B mmpokuii cTakaH HaJeWTe BOJBI U
MOJIOKHUTE KyCOUEK HATPHUS WITH KaJIHsL.
JloObaBpTEe B
dbenondranenna.

pactBop 3  kamenu

Urto BB HabmoaaeTe?

Kaxk Benet ce6st Hatpuit? Kakoii ra3
BBIJICIISIETCA?

OTMeThTE LIBET pacTBOpA IMOCIIE
nob6aBneHus GpeHondraicuHa.
CocTaBbTE ypaBHEHUE PEAKIIHH.

Buetbipe npoOUpKH MOJOKUTE TIO
KYCOUKY MarHusi, aJIIOMUHUSA, )KeJle3a U
MEJIM U IPUJIEUTE HEMHOT'O BOJBI.
Harpeiite pacTBOpbI Ha CIUPTOBKE.

OO0bsicHuTe HaONIOaeMble U3MEHEHUS
B ITpOOUpKaXx.

CocTaBbTe MOJEKYJSIPHBIE M HOHHBIE
YpaBHEHUS COOTBETCTBYIOIINX PEAKITHM.

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3ananus

OnpiT 2. OTHOUIEHHE META/LUIOB K
KHCJI0TaM.
[Tonoxute BIpoOOHPKH MeTasuibl | YTo Bl HaOIt0MaeTE?
MarHus, ajJlOMHUHUSA, kene3a U Meau u | OTMeTbTe  HW3MEHEHHE  1BeTa B
OpwielTe K HUM pacTBOP COJITHOM | MpoOUpKax.
KHUCJIOTBI CocraBbTe YPaBHEHHUS
COOTBETCTBYIOIIMX PEAKLIUN.
AJITOPUTM NPOBEJCHHUS ONbITA 3 Bormpocs! 1 3ananus
OnpiT 3. OTHOIIEHHME OKCH/I0B
METAJJIOB K KHCJIOTaM.
B tpu mpobupku Haneiite mo 1 mut | Uto BbI HaOmomaete?
pacTBOpa CEpHOM KHCIIOTHI U J00aBbTE OtmerbTe A3MCHCHNC BeTa B
npoOupKax.

Ha KOHYHMKC HIIAaTCIA OKCHIOBI KCJIC3a

(1,

poOUpoK B30OONTAMTE.

Menu, cBuHHa. Coaepxumoe

CocraBbTe ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIUU.
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O0OpaboTKa pe3yIbTaTOB:

[Ipoananu3upoBaTh MOTYYECHHBIC PE3YIbTATHI.

CdopmymupoBaTs BEIBOA 0 00 OTHOIIIEHWH METAJIOB K BOJIC.
CdopmymupoBaTh BEIBOA 00 OTHOIIICHUH KUCIOT K METAJIJIaM.
CdopmynupoBaTh BEIBOA 00 OTHOIIEHUH OKCHJIOB METAJIOB K KUCIIOTAM.

01 ©oo~NO

. ChopmynupoBaTh 001IMiA BEIBOJT 00 OOMEHHBIX PEeaKIMsIX, HIAYIIUX 10 KOHIIA

Pa3nen 4. CTpoeHue U cBoiicTBa HEOPraHU4ecKuXx BeulecTs. JlabopaTopHas
paboTa «XapakTep JUCCOLMAIMHN PA3IMUYHbIX THAPOKCHIOBY.

Ha3Banue teMbl Tema 4.2. «DUBHKO-XUMHUUECKHUE
CBOMCTBA HEOPTAHUYECKUX BEIIIECTB)
PesynbTaT 00yueHus YcraHaBauBaTh 3aBUCUMOCTD (PU3HKO-

XUMHAYECKUX CBOMCTB HEOPTraHUYECKUX
BEILIECTB OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIA
KPHUCTAJUINYECKON PEIIETKU

OO01me KOMIEeTEHIIH OK 01 OK4

Bormpocs! 1ist tonycka k JabopaTopHoil paboTe

W3 nanneix Bemects BoiOepuTe kuciaoThl: NaCl; Cu(OH) 2; HNO3; Na;SO4; H,CO:s.
2. 3akoHunTe Npeiokenne: KucioTel 3T0 3IEKTPONHUTHI, ...

3. 3akonunte peakmmio: Na,S + HNO3;=? + ?

4. Hanmmmre ypaBHeHus agucconmanuu kuciaot: HoCOs; HaS.

5.Kakue uHAMKaTOPhl YKa3bIBAIOT HA KUCIYIO CPEdy pacTBopa?

6. OcymectBute npeBparnienue: SO; — SO3 — HaSO4 — NaxSO4

7 .Kakue oCHOBaHUS OTHOCATCS K PACTBOPUMBIM OCHOBAaHUSIM?

8. 13 mannbix BemiectB BeiOepute ocHoBauus: NaCl; Cu(OH),; HNOs; NaOH;
H,CO:s.

9.Hanumute hopMyIibl CIEAYIOUIMX OCHOBAHUMN: TUIPOKCH/T KaJIUsI, TUIPOKCHU]T
Mmaruaus, ruapokcun xenesa (1), ruapoxeny sxenesa (11).

10. Harmmmmure ypaBaenus aucconuaruu ocHoBanuii: Fe(OH)s; Cu(OH);

11. Kakue naanKaTOphl YKa3bIBaIOT HA MIEJTOYHYIO CPEIY pPacTBOpa OCHOBAHUM?

[IpoBeneHne OnbITOB

OO0opy/i0BaHKe U MOCy1a PEaKTUBBI

CrekIsTHHBIC TPOOUPKH pactBop comsiHou kuciotsl (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KHCIOTHI
(CH3COOH),

JIepKaTEIb pactBop xJjopua ruaka (ZnCly)
pactBop cyabbhara Maraus (MgSO,),
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pactBop ruapokcuaa Harpus (NaOH),

pactBop (heHondTaenHa

pacTBOp JIAKMyca

PacTBOPp METHUJIOBOI'O OPAHIKCBOI'O

AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUs

OnbiT  1.CpaBHeHMEe XMMHYECKO

AKTHBHOCTH KHCJIOT

[IpoOneMHBIi ONBIT Uro BBl HaOmonaeTe?
Haneiite B mnpobupku 1o 2w | Kakoiras Beiiensercs

pPacTBOPOB KHUCJIOT U JI00aBbTE KYCOUKHU
[UHKA

CpaBHI/ITe HMHTCHCHUBHOCTDH BBIACIICHUA
rasa
HanumuTte MOJICKYJISIPHBIC W HWOHHBIC

YpaBHEHUS PEaKIIUM.

AJITOPUTM NPOBEACHUS ONbITA 2

BOHpOCBI M 3aJaHUs

OmnsIT 2. Xapakrep
3JIEKTPOJIUTHYECKOH TMCCONNANNH
THAPOKCH/IOB

[1poOsieMHBI ONBIT

B nBe mnpobupku BHecure no 10
Karenb pacTBOpoB: B mepByro — ZnCly,
BO BTOpyto — MQSOs m B Kaxayio
npobupky no0aBpTe 1o 3 Karum (10
oOpa3oBaHMsI ~ OCaJKOB)  pacTBopa
menourn NaOH. Ocanku pazgenute Ha
JIB€ 4acTH, K OJTHOM 100aBbTE pacTBOP
kucnotel HCI, k apyroit wactm —
pactBop menoun NaOH (u30wITOK, 110
pPacTBOPEHHUSI 0CAJIKA).

Yro BbI HaOMIOHaETE?

Onpenenure XUMUYECKHH  XapakTep
00pa30BaBIINUXCS THAPOKCUIOB.

B kakux ciy4asix pacCTBOPHIICS OCAIOK?
OCHOBHBIMU 170071 amM(pOTepHBIMU
CBOMCTBaMM 00J1aAat0T TUAPOKCUIBI
CocraBbTe CXEMY BO3MOXHBIX
YPaBHEHUM peakiuu,

[IpuBenute ypaBHEHHsSI AMCCOLUALMU
TUIPOKCUJIOB.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Bormpocs! 1 3ananus

OmnbIT 3.KHC/10THO-OCHOBHBIE
HHIMKATOPBI
10. B Tpu npoOupku Haneitre 10 - 15 | Uto BBl HaOmoaere?

Kamejib JUCTWUIMPOBAHHOW BOJBI U
n00aBbTE B MIEPBYIO | Karuio Jiakmyca,
BO BTOpYIO — | Karmo denondranenna,
B TPETHIO — | Karuiro MeTUIIoOpaHxa.

11. B tpu npoOupku no6aBsTe 110 8 -
10 xanenp cossiHor kucaotel HCl wu

OTMeThTE UBMEHEHUE OKPACKHU
WH]IUKaTOPOB B BOJIE
OTMeThTE UBMEHEHUE OKPACKHU
WHJIUKATOPOB B KUCIJIOTE
OTMeThTE UBMEHEHHE OKPACKHU
WHJIMKaTOPOB B IIEJIOYU
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BHECHUTE MO |1 Karuie pacTBopa JakMmyca,
MeTHJIOpaHXka, peHondTaaenHa.

3.B yucTeie TpU NpOOUPKU HAJEUTE IO
8 - 10 xamenpr menmoun NaOH. B
NEPBYI0 BHECUTE | Karumo J1akmyca, BO
BTOpYI0O — | Kamumo MeTWUJIopaHxka, B
TpeThio — 1 Karmto deHondraienHa

O06paboTKa pe3yIbTaToOB:

1. Ilpoananu3upoBaTh MOJTYICHHBIE PE3yJIbTATHI.

2. ChopmMyanpoBaTh BHIBOJ O XUMUYECKON aKTUBHOCTH KUCIIOT

3. ChopmynupoBaTh BBIBOJI O XapakTepe MOTYyUYEHHBIX THAPOKCHIIOB.

Pa3nen 4. CTpoenne u cBOiicTBa HeOPraHUYeCcKMX BellecTB. JJaboparopHas
pabota: "MnenTuduxanus HEOpraHUYECKUX BEIIeCTB"

HazBanue TemMbl Tema 4.3. «nentudukamnus
HEOPTraHWYECKUX BEIICCTBY

Pe3ynbTaT 00yueHus HccnenoBath KaueCTBEHHBIE PEAKIIUN
HEOPraHUYE€CKHUX BEIIESCTB

OO0111e KOMIIETEHIIUN OK 01 OK4

Bonpock! aiist nomycka k 1adopaTtopHoit pabote

1.Kakue peakiuy Ha3bIBAIOTCSI KAU€CTBEHHBIMU?

2. JlaitTe onpejieieHe aHMOHAM.

3. 3akonunte peakiuio: NaS + HNO3;=? + ?

4. Hanumure Ka4eCTBEHHYIO PEAKIMIO0 Ha KapOOHAT-HOHBI.
5.Kak M0kHO 00HApPYXUTh XJIOPUI-UOHBI?

[IpoBeneHune OnbITOB

O06opynoBaHue U Mocya pEaKTUBBI

CrexJIsTHHBIC TTPOOUPKHU pactBop cossiHou kuciaotel (HCI)
CIIMPTOBKA pacTBop KapOoHaTa HATPHS
JIepKaTeIb pacTBOp XJOpHuaa Oapus

pacTBOp CUIIMKATA HATPUS,

PacTBOP XJIOPUIA JIUTHS

pPacTBOp XJIOpUAA HaTpHs

pPacTBOp XJIOpUAA KaIus

pacTBOp XJopHuaa Oapus

PAcTBOP XJIOPHUAA KaJIbIIHS

pPacTBOp XJIOPUJA CTPOHIIMS

‘ AJITOpUTM NpOBEJEHHUS OnbITa | ’ Bormpocs! 1 3ananus
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OneiT 1. O0HapyxkeHue KapOOHATOB H
rHIPOKApOOHATOB.

[Tpo0sieMHBI OBIT

Buecute B npoOupky 5  Kkamenb
pacTBopa  KapOoHata  HaTpus W
N00aBIsAHTEe TO  KalusiIM  PacTBOP
xJopua 6apusi 10 00pa3oBaHuUs 0CAIKA.
K momydenHomy ocanky moOaBbTe
HECKOJIBKO KareJb COMSTHON KUCIIOTHI.

Yro BEI HAOIOHAETE?
Kakoii ra3 Beigensgercsa?
KaxkoB BuI ¥ 1IBET OCAaIKOB.

YpaBHEHUS PEaKLUu.

Hanumyre MOJICKYJEAPHBIC W HWOHHBIC

AJITOpUTM NPOBEACHUS ONbITa 2

Bornpocsl n 3aianus

OmnbIT 2. O0Hapy:KeHHe CHIIMKATOB

[1poOsieMHBIH ONBIT

Buecure B mpoOupky S5 Kamenb
pacTBOpa CUJIMKATa HATPUs U JO0OaBbTE
paBHbIE 00BEM COJITHOM  KHUCJIOTHI.
Uepe3 HECKOIBKO MUHYT IEPEBEPHUTE
npoOUPKY BBEPX JIHOM

OO0BsacHUTE HAOIIOJaEMEIE SIBJICHUS

H,Si0; siBnsieTcst ycloBHOIM
CocTtaBbTe ypaBHEHUS peaklni,

OObsicHuTE, MoYeMy (Gopmyia KUCIOTHI

AJITOpUTM IIPOBEAECHUS ONbITa3

BOHpOCBI M 3aJaHUs

Oneir 2. OOHapyxkeHHEe AHMOHOB
BTOPOM aHAJMTHYECKOH IPYNIBIKY

[1poOsieMHBIA OTBIT

Buecute B mpoOupky Imi pactBopa
XJIOpUAa Hatpusi, OpomMuaa HaTpus,
uonuaa kamus, Qropuma HaTpus U
no0aBbTe paBHBI O00bBEM HHUTpaATa
cepeopa.

Yro BbI HaOMIOHaETE?
Kaxkoro niBera BeIntaiii ocaaku?
CocTaBbTE ypaBHEHUS pPEAKIIUH.

AJITOpUTM IIPOBEAECHUS ONbITa 3

Bormpocs! 1 3aianus

OnbIT 3.0Kpaniusanue niamenu

B  mecrb  ¢apdopoBbix  THTIEH
MIOMECTHUTh 1o TIOJIOBHHE
MUKpPOIITIATENI  COCAMHEHUH  JIUTHUSA,
HATpUsA, Kajus, KaJblUs, CTPOHIIHS,
Oapus. 3aJUTh COJIM JI0 TOJOBUHBI
o0beMa THUIJIEH OTHIOBBIM CIHPTOM,
nepeMemaTb C  IeJIbI0  HEKOTOPOTo
pacTBOpPEeHHs] COEAMHEHUN B CIUPTE U
OJIKEUb.

Yro BbI HaOMIOHaETE?

OTMeETHTE LIBET IUIAMEHH.
Yka3aTh IPAKTUICCKOE 3HAUCHUE
JTOrO OIIBITA.

O0paboTKa pe3yabTaToOB:
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1. Tlpoananu3upoBaTh NOJYYEHHbIE PE3YJIbTATHI.

2. CdopMynupoBaTh BBIBOJ] O TPOBEJICHHBIX KAYECTBEHHBIX PEAKIINSIX KATHOHOB..
3. ChopMynupoBaTh BBIBOJ] O TTPOBEICHHBIX KAYECTBEHHBIX PEAKIIUIX aHHOUOHOB.

Pa3znen 5. Kunernueckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
xuMudeckux peaxuuii Jlaboparopuas padora «l3ydeHue BIUSIHUS pa3InYHBIX
(GhaKkTOpOB Ha CMEIIEHUE XMMUYECKOTO PABHOBECHSI»

Ha3Banue teMbl

Tema 5. «M3yueHue BIUsAHUA
pa3NUYHbIX (PAKTOPOB HA CMEILICHUE
XUMHYECKOTO PAaBHOBECUS»

Pe3synbprat o0OyueHus

XapakTepu30BaTh BIUSHUE U3MECHEHUS
KOHIEHTPAIIMX BEUIECTB, PEAKIUU
Cpebl U TEMIIEPATYPhl HA CMEILICHUE
XUMHYECKOTO PABHOBECHS

OO01mue KOMIIETEHIINT

OK 01 OK4 IIK 3.2

Bomnpoch! 11 nomycka k 1abopaTopHoit paboTe

1/1aiiTe onpeaeneHue CKOPOCTH PEAKIIUH.

2. Kakne pakTopsl BAUSIOT HA CKOPOCTh PEAKIUH?

3. ChopmMmynupyHTE3aKOH COXpaHEHUS IEUCTBYIOIIUX MacC.

[IpoBeneHue onbITOB

O06opynoBaHue 1 Mocya

pEaKTUBBI

CreksiHHbIE TPOOUPKHU

11 pacTBOp THOCYJIb(ATa HATPUS

CIIMPTOBKA

0,1 M pacTBOp CepHOM KHCIIOTHI

JIepKaTENb

IlepmaHranar Kajuwus

II{aBeneBas kuciora,

pactBop xsopu xenesa (111)

pacTBopa poAaHUIA KaJIvsl

pacTBOp XJIOpHUAA KaIusl

AJITOpUTM NpOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

OIIBIT 1. BiausinMe KOHIEHTPAUUH
pearupyrliux BellecTB Ha CKOPOCTh
XUMHUYECKOU PEeaKIUH.

[TpoGIeMHBIH OIBIT
IIpuroroButh TpH

HaTpus

pacTBopa
THOCYJb(arta pazIUYHON

KOHIIEHTpaluu. [ 3TOoro B Tpu cyxue

Yro BBl HaOmonaeTe?

I1o cekyHOMepy U3MEPUTH BPEMS OT
MOMEHTa A00aBIEHUSI KUCIIOTHI J10
IIOSIBJICHUS B PACTBOPE 3aMETHOU
onaJIeCUEeHIUU
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npoOMpKH BHECTU: B MEPBYI0 —OMI 1H
pacTBopa THocyibdara Hatpus u 10 mi
BOJBI, BO BTOpYyt0 — 4mu lH pacTtBOpa
THOCYyJIb(paTa HaTpus U 2 MJ BOJBI, B
TpeThlo  —3 pactBopa
THOCyJb(aTta HaTpus 3 MIL.

Bxmrounts cexkynaomep. B mpoOupku
no6 mi0,1M  pactBOpa

MJT 11

JI00aBUTH
CEPHOU KUCIIOTHI.

Brnucats 3HaueHus B TaOIUILY
OdopMuTh pe3yabTaThl HAOIIOCHUH B
BUJIE TpaduKa

AJITOPUTM NPOBEJECHHUS ONBITA 2

Bornpocsl u 3a1aHus

OnbIT 2. BausiHue Temmneparypsl Ha
CKOPOCTh XUMHUYECKOMN peaKkuuu

Hanute B crakanbl Ha 1/2 BBICOTHI

BONY: B 1105030171 cTakaH —
BOJIOIIPOBOJIHYI0, BO BTOPOUM — CMECH
BOJIOIIPOBOJIHOM u ropsiueu

(Temmniepatypa nmomxHa ObiTh Ha 10°C
BBIIIIE, Y€M B TIEPBOM CTaKkaHe), B
TpETU — Tropsuyro (TemiepaTypa Ha
10° BpIme, yeM BO BTOPOM CTaKaHe).

B tpu npobupku Habpath mo 10
Kaneiab |H pacTBopa THOCYJb(jaTa
HATpUs MW ONYCTUTh MO OJHOW B
CTaKaHbI.

3amepuTh TeMIeparypy B
ctakaHax. He BbIHUMas TPOOUPKY C
taocyibdarom, mpobaButh B Hee |
KaIUIlo0 2H CEpHOM KUCIOTHI U U3MEPUTH
BpeMsl MO CEKyHIOMEpPY OT MOMEHTa
N00aBIEHUS KHUCIOThI /IO TOSBJICHUS
JIETKOM ONaJICCIICHIINH.
[TOBTOpUTH ONBITHI Cc pacTBOpOM
THOCYIb(aTa U CEPHOM KHUCIOTOM MpH
JIBYX TPYTUX TeMIeparypax.
[IponsBecT OTCYET BPEMEHM pPEaKIUU
M0 CEKyHJOMEpy, Kak U B TIEPBOM
ciIy4ae. PesynbTars HAOJIFOIEHUI
BHECTH B TaOJIHUITY

OObsAcHHUTE HAOIIOTaEMBbIE SIBJIIEHUS
OO0BsicHuTe, mouyeMy (popMysia KHUCIOTHI
H,Si0;3 siBisieTcst yCIIOBHOM

CocraBbTe ypaBHCHHS PEaKIIHM,

‘ AJITOpUTM IPOBEAECHUS ONbITa3

’ Bornpocsl n 3ananust
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OIIBIT 3. Bausinue KaTajam3aTropa
HA CKOPOCTh XMMHYECKOH peakuuu

B  ngBe  mpoOuUpKH  TIOMECTHTH

HECKOJIbKO Kameiab pactBopa KMNQOy,
IM pacTBOpa WIABENEBOM KHUCIOTBHI U
CEpHOM KHUCJIOThl. B OgHy u3 HUX
opocuth kpuctaummk MnSO,.  Yepes
HEKOTOPOE BPEMSI OTMETUTH U3MEHEHUE
OKpacKU pacTBOPOB B MPOOUPKE.

Yro BBI HAOMIO1AETE?
YewmsBnsieTcss TepMaHTaHAT Kajous B
ATOM peakuuu?

AJNTOPUTM IPOBEJICHUs ONbITa 4

BOHpOCBI " 3aJaHUsA

OIIBIT 4. Cmelnienue XHUMHYECKOro0
pPaBHOBeECHUA npu N3MEHECHUHU
KOHIIEHTPALIMM BelIeCTB.

B xumunuecknii crakan Haneute 20 mu
BOABl M J00aBbTe 1O 2 Kamu
HACBIIIEHHBIX ~ PacTBOPOB  XJIOpHUJA
xene3a (IIl) wupactBOpa pomanuma
Kanus. PacTBop pazmeniaTh CTEKISITHHOU
NajJ0YKOW U COJEP)KUMOE pa3iuTh B 4
npobupku. Oa"ny w3  mpoOUpoK
OCTaBHUTh B KaYECTBE KOHTPOJIBHOU (17151

cpaBHeHMs). Buectu B mepBYyIO
poOUpKY KOHIICHTPUPOBAHHBII
pacTBOp XJIOPHUAA JKEJe3a, BO BTOPYIO —
HECKOJIKO  Kamejlb  HaChIIIEHHOTO

pacTBOpa poAaHuAA Kalus, B TPEThIO —
HEMHOTI'O TBEPAOTrO XJIOpUAA KaJusl.

ComocTaBbTe WHTEHCUBHOCTH OKPACKHU
MOJIYYEHHBIX PAcCTBOPOB C  IIBETOM
HMCXOJHOTO pacTBopa B KOHTPOJBHOMU
npoOupKe.

Uro BEI HabOmOHaeTe?

Pe3ynbpTaThl BHECHUTE B TAOJUILY.

JlaiiTe 0O0BsICHEHHUS HAOII0JaeMbIM
SIBJICHHSIM.

OOpaboTKa pe3yIbTaToOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT

KOHIICHTPALIUH,

2. CdopMynrpoBaTHEBBIBOJ] TOUEMY 3aBHCHUMOCTb JTOJDKHA BBIPAKATHCS MPSIMON

JIMHUEHN U MOYEMY B KQUECTBE MEPBOM TOUKHU ITOM MPSAMOUN TPAaBOMEPHO

HCIIOJIBb30BATh TOYKY Hadajla KOOPAHWHAT.

3. CdopmMynrpoBaTh BbIBOJ O BIUSHUU TEMIIEPATYpPbl HA CKOPOCTh PEAKIUH.

4. Cdopmynupoath BeIBOJ 0 posin MNSO4HA CKOPOCTh XUMUYECKOHN PEaKITUH.

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"IIpeBpaliieHust OpraHMYECKUX BEIIECTB IPU HArpeBaHUU"

Ha3Banune teMbl

Tema 7.2. «CBOMCTBa OPraHUYECKUX
COCIUHCHUI»

Pe3ynbprat oOyueHus

VY cranaBnmBaTh 3aBUCUMOCTD (DU3UKO-
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XUMHYECKUX CBOMCTB OpPraHNn4YCCKHX

BCHICCTB OT CTPOCHUS MOJICKYJI

OO01111e KOMIIETEHIINT

OK 01 OK4

Bomnpocs! mist tonycka k 1abopaTopHoil paboTte

a) copMyIHpyITE 1eJb MIIAHUPYEMOT0 SKCIIEPUMEHTA

0) 00BsCHUTE, K KAKOMY KJIACCy OPraHUYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSCHUTE, KAKUMHU XHUMHUYECKUMH CBOMCTBaMU 00J1aJal0T BELIECTBA

AaHHOI'O KJIaCCa, KaKNC KAaYCCTBCHHBIC PCAKIINHN JJI X 06Hapy}KeHI/I}I

HCIIOJIb3YIOTCA,

F) O6’b}ICHI/ITe, KaK MOJKHO ITOJIYIHUTh BCUICCTBA JAaHHOI'O KJIACCa COCI[HHGHI/Iﬁ

B JTA0OPATOPHBIX YCIOBUSX;

) OOBACHUTE, U3 YETO COCTOUT MPUOOP /IS MOITYUSHUS Ta30B;

€)  IEepEeyYUCIIUTE OCHOBHBIE ACIIEKThI COOIIOICHUS TEXHUKN O€30IacCHOCTH MPU
pabore ¢ JIBX (3THI0BBIN cIMPT), arpeCCUBHBIMU peareHTaMu
(KOHIIEHTpUPOBAHHASA CEpHAasl KUCIIOTA), HarpeBaTeIbHBIMU IPUOOpaMu

(cnupToBKa).
[IpoBeneHne OnbITOB

OO6opynoBaHKe U MOCyia

PEAKTHUBBI

CrexisiHHBIC TPOOUPKHU

Konnentpuposannsiii pactsop H2S504

[lITaTuB 1151 TPOOUPOK

OTHUIIOBBIN CIIUPT

CnuprtoBka PactBop KMnQO4
Conuku bpomnas Boga
ITecox

AJITOpUTM NpOBEAECHUS OonbITa |

Bonpocsl u 3a1anus

OIIBIT 1. Biausinne KOHIEHTPAUUH
pearvpyroiiux BelecTB HA CKOPOCTh
XUMHUYECKOU PEeaKIUu.

1. ITomy4nTh 3TUIIEH AeTUIpaTalluei
ATUJIOBOTO CIIUPTA, OOHAPYKUTH €TO,
W3YYUTh €T0 CBOWCTBA.

1.1. B npoGupky HanuTh 2-3 M
ATUIIOBOTO CIIUPTA U OCTOPOIKHO
100aBUTH 6-9 MII KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOTHI. 3aTEM BChINATh

HCMHOI'O ITPOKAJICHHOI'O IICCKa (HGCOK

1. Yro npoucxoaut B mpodupke? Uto
Habmoaere?

2. K kakoMy TUITY XUMHYECKUX
peakiuii OTHOCATCS 3T Tporecchl? Kak
Ha3bIBAIOTCS ?

3. Kak MeHsieTcst okpacka pacTBOPOB?
[Touemy?

4. KakuM riamMmeHem ropuT 3THIICH?
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WTH MEJIKUE KyCOYKH TIEM3bI BBOJIAT IS
TOT0, YTOOBI IPEIOTBPATUTH TOTUKH
XKUJIKOCTU TIPU KUIICHUH ). 3aKPBITh
POOHPKY MPOOKOH C Ta300TBOTHOM
TPYOKO#, 3aKpENUTh €€ B MITATUBE
OCTOPO’KHO HArpeTh COAECPKIUMOE
npobupku (puc.l)

[Touemy?
5. CocTaBuTh YpaBHEHHSI MPOTEKAIOIINX

IIpoHecCCOB.

CH,
Y
|

Br,

KMnO,

1.2. OCTOpO’XHO, pAaBHOMEPHO HArpeTh
CMECh.

1.3. B apyryro npoOupky Hanenre 2-3
MJT pa30aBICHHOTO PacTBOPa
nepMaHTaHaTa Kajus, U MPOIMyCTUTE
gyepe3 Hero ras.

1.4. B TpeThio MpoOUpPKY HAIUTH 2-3
MJ1 OPOMHOM BOJIbI, OITyCTHUTD
ra300TBOIHYIO TPYOKY 11O THA 3TOM
MPOOUPKHU U TIPOITYCTUTH Yepe3
OpOMHYIO BOAY BBIJICTISIFOIIUICS Ta3.
1.5. BBIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa U MOBEPHYTH €€ OTBEPCTHUEM

KBEPXY, IMOHKCUb BBIJCIISIONTUICS Ta3
(puc.2).
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C;H;O0H (aruio-
BBIM CIIMPT)

H,SO,

O6paboTka pe3yabTaToB:

1. TIpoananmu3upoBaTh COOTBETCTBHUE MOJYUYSHHBIX PE3yIhTaTOB CIIOCOOaM
MOJTYyYeHUsI HENPEACIbHBIX YIIIEBOJIOPOJIOB psijia dTUiieHa (ankeHoB). ChaenaTh
COOTBETCTBYIOIIUI BBIBOJ.

2. CdhopMynupoBaTh BBIBOJ O (PHU3HKO-XMMHUYECKUX CBOMCTBAX ATHJICHA.

3. CdopmynupoBarh BBIBOJ O COc00ax 0OHAPYKEHHSI TUIICHA.

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
" CpoiicTBa CIUPTOB"

Tema 7.2. «CBoiicTBa OpraHUYECKIX

Ha3Banune teMbl o
COEIMHEHUI»

PesymbTar o6ydeHus VYcranaBnmBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB OPraHU4YCCKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01me KOMIEeTEHIIUH OK 01 OK4

Bormpocs! m1st tonycka k 1abopaTopHoil paboTe

1. Knaccuduxkanus ciupTos.

2. C moMouipl0 KakOro pPEakTUBA MOYKHO pPa3JIMUUTh STHIOBBIA CHUPT H
TJIALEPUH?

3. Ionyunuts C;HsONa MokHO B3aUMOJIECTBHEM 3TaHOJIA C:

1. Na 2. NaOH 3. NaCl 4. NaH

4. Hanuiurre Ka4YeCTBEHHYIO PEAKIIMIO Ha CIIOKHBIE CIIUPTHI.

5. I'muepun OTHOCHUTCS K KJIacCy COEIMHEHUM:

A.Omnoatomusie ciuptel  b. [IpocTeie adups

B. MHoroaTtomMHble ciupThl 1. Anbaeruabl

6. [lepeBon CoHs — CoHsOH ocymectBisiercs: peakiueit:

1. 'mppartanun 2. 'mppupoBaHus 3. Hdermaparanuu 4. I'opeHus
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7. Hanumute cTpyKTypHBIE (POPMYJIBI COSTUHEHUIA;

1. 3-MeTunnenTa”omna-2,

2. 2,4-numeTni- 3-3THIIreKcaHoa-2

8. Hanumwure Bce M30Mephl reKcaHo1a-

HpOBe,ZIeHI/Ie OIIBITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrekIsiHHBIE TPOOUPKH

WU30aMHWJIOBBIA CIIUPT

CIIMPTOBKA

TIMIOCPUH

ACPIKATCIIb

copOuT

STUJIOBBIA CUPT

pactBop ruapokcuaa Harpus (NaOH),

pacTBOp NEepMaHTaHaTa Kajausl,

pacTBop cyibdara Meau

BOJIa

AJITOpUTM IIPOBEAECHUS OnbITa |

BOHpOCBI M 3aJaHUs

OnbiT 1. U3ydyeHune pacTBOPHMMOCTH
CIIMPTOB B BOJIE.

B derkipe mpoOupkm mOMeECTHTE
HEOOJIBIITNE KOJUYECTBAM CIICAYIOIINX
CIIUPTOB: OATHJIOBBIA, HM30aMUJIOBBIH,
TIIMIEPUH B copOuT. J[00aBhTe K HUM

mo 1 mn BOJbI U XOPOIIO BCTPAXHUTC.

Onummre arperaTHoe COCTOSIHHUE
CIIUPTOB

Onumure 3amax

Onummure pacTBOPUMOCTD B BOJIE
CIIUPTOB

ITouemy y ciupToB pa3Has
pPacTBOPUMOCTH B BOJiE?

AJITOpUTM NIPOBEACHUS ONbITA 2

Bormpocs! 1 3aianus

OnepiT 2. OxkucjieHue HTaHOJIA
PacTBOPOM NMEPMAHTaHATA KaJMS.

[1poOsieMHBIA OTBIT
B
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO

npoOupky Haneire 1 M

pacTBOpa nepMaHraHaTa Kajaus u 1 i

pactBopa cepHOM KuciOThl. (Cwmech

BENIECTB MEPEMENIANTE.

Yro BbI HaOMIOHaETE?

[Touemy
pacTBOparepMaHraHaTaKaIns
Onuirre 3anax pacTBopa.

Hammmmre ypaBHEHUE

OKHCJICHHA 5TaHOJIA.

oOecrBeynBaeTcs

peakiuu

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bornpocsl 1 3aganus

OneIT
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KoMiuiekcoo0pa30BaHHEMHOT0aTOMHBIX
CIIMPTOB

B npoOupky Haneiite 3 mu pactBopa | UTo Bbl HabmogaeTE?

NaOH wu 1 wMn pactBopa CuSO,, | Pesyabrat cpaBHuTe.
MOTyYeHHbIH 0CA/IOK pa3ienuTe Ha Tpu | B KAKOH TpPOOMpKe  pacTBOpuiics
roay6oit ocagok Cu(OH),?

TémMHO-cCMHMM  1BET pacTBopa B

poOUpPKe ¢ KaKUM BEIIECTBOM?

gactu. JlobaBeTe K ocaaky mo 1 miu B
OJIHYy TPOOUPKY  BOABI, B JAPYIylO —
TaHONa, B TPETbIO —  TJIMIIEPUHA.

CojlepknMOe  TIPOOMPOK  dHepruyuo | HAMHMIIMTE  YPaBHEHUE  PEaKkUuH

obpazosanusi Cu(OH);,

BCTPSAXHUTE..
Hanummre ~ ypaBHeHHE  peakuuu
00pa3oBaHUsI  KOMIUIEKCHOM  COJK
rJIMIepaTa MeJu.

1. O06paboTKa pe3yIbTaToOB:

2. [Ipoananu3upoBaTh MOJTYyUYEHHBIE PE3YIbTATHI.

3. CdopmynupoBath BBIBOJ O (PU3UKO-XUMHYECKUX CBOMCTBAX CIIUPTOB4.

3.ChopmynmpoBaTh BEIBOJ] KAYECTBEHHBIX PEAKIIUSIX CITUPTOB

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
" CBoiicTBa KapOOHOBBIX KUCIOT "

Tema 7.2. «CBoMCTBa OpraHUYECKUX

Ha3zBanune TeMbl .
COEIUHEHUI»

PesymbTar 06yueHHs VYcranaBnuBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB OpraHn4YCCKHX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO01e KOMIeTEHIINN OK 01 OK4

Bomnpocs! aiis nomycka k 1abopaTtopHoit pabote

1). Kakue BeriecTBa Ha3bIBaIOT KAPOOHOBBIMU KHCIOTAMU?

2. Hanumure cTpyKTypHBIE POPMYJIIBI CIETYIOUUX KUCIOT:

a) 2-3TIiI0yTaHoBas KUCaoTa, ©0) 2,2-AMMETUINPONOHOBAs KUCIOTA
B)2-METHII-3-TIPONIII-3-3THJITEKCAHOBAsI KUCJIOTA.

3. Hanumure ypaBHEHHE 3JIEKTPOTUTUUECKON TUCCOLMAIIUN YKCYCHOM KUCIOTBHI.
4. OT yero 3aBUCUT PACTBOPUMOCTh KapOOHOBBIX KUCIOT?

[IpoBeneHne onbITOB

OG6opynoBaHue U Mocyia PEaKTUBBI

CrexsiHHbIE TPOOUPKHU OeH30iiHas KUCIo0Ta
CIIUPTOBKA YKCyCHasi KUCI0Ta
JepKaTenb pacTtBop (peHondTanenna
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CTCKJIXIHHBIC ITaJIOYKa,

Maraum

po0Ka ¢ Ta300TBOJIHON TPYOKOH

pactBop ruapokcuaa Harpus (NaOH),

JepKaTe

PactBop okcuaa meau (1),

CIIMPTOBKA

pacTBOp cyibdaTa Meau

CTaKaH

BOJZA

AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUs

OnsiT 1. U3yyeHue pacTBOPHMMOCTH
CIIMPTOB B BOJIE.

[TpoOGaeMHBIH OTTBIT

B onny npoOupky Hayelte 2 M BOABI U
n00aBbTe 3 Karull YKCYCHOM KHCIIOTHI,
MOJIYYEHHBI PACTBOP NEPEMEIIANTE.

B npyryto npoGupky HaneWte 2 M
BOJBI U 100aBbTE HEMHOI'O OEH30MHOI
KHUCJIOTBI, COJAEPKUMOE IEPEMEIIANTE;
Torna sty mpoOUpKy Harpeure.

3aTeM oXJIaJuTe MOJI XOJIOJHON BOJIOM.
[IpubaBpTE K OCaJIKy HEMHOTO pacTBOpa
TUAPOKCUIA HATPUSL.

Onummre Gu3nYECKUEKapOOHOBBIX
KHUCJIOT

Kakune KucimoTel paCTBOPHUIINACH?

OT yero 3aBUCHUT pacTBOPUMOCTh
CIIUPTOB?

YTO MpOUCXOAUT NP HATPEBAHUU U
OXJIQXKJICHUH HEMHOTO OEH30MHOI
KHUCJIOTHI?

AJITOpUTM NPOBEACHUS ONbITA 2

Bormpocs! u 3ananus

OnbIT 2. B3auMoaeicTBUE YKCYCHOM
KHMCJIOTHI ¢ META/UIaM#

B npobOupky Hanedte 2 M
YKCYCHOM  KHUCJIOTBI W J00aBbTE
HEMHOTO  METaJUIMYE€CKOTO  MAarHus,
3aKpOMTE poOKOI c MPSIMOU

ra300TBOJHOMN TPYOKOM.
ITonoXrute BBIACIAIONINMCS Ia3.

Yro BbI HaOMIOHaETE?
Kakoii ra3 Beigensercs?

Hanumumre ypaBHEeHHS peakUuu.

AJITOpUTM IIPOBEAEHUS ONbITA 3

Bormpocs! 1 3ananus

OnbiT 3. B3auMoaeiicTBue YKCYCHOM
KHCJ0THI ¢ okcuaom meau (I1)

B mpobupky momectute 0,2 T okcuaa
menu (II) u npuneiite 1-2 mn ykcycHoun
KHCIIOTBI, OCTOPOKHO Harpente B

Yro BbI HAOIIOHaETE?
OTMeThTE U3MEHEHHUE 1BETA.

Hanummre ypaBHeHHE peakuuu.
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‘ IJIAMEHU CIIUPTOBKH. ‘

AJITOpUTM NPOBEACHUS ONbITa 3 Bonpocsl u 3a1anus
OmnbIiT 4. B3aumoaeicTBue yKCYCHOM

KHMCJIOTHI ¢ THAPOKCHIAMHU

B npoOupky nHaneiite 2 - 3 M | Uto Bbl HaOm0MaeTE?
pacTBOpa I'MIPOKCHAA HATpHs, 106aBbTe | [[09EMyH3MEHSICTCSI LIBET PaCTBOPOB?
2 xannu enosndranenna u npuneiire 2 | Hanummre ypaBHeHUE peakLuy.
- 3 MJI YKCYCHOU KUCITOTHI.
B nipoOupky Hanelite 2 - 3 MJ1 pacTBopa
TUAPOKCUJIA HATPUS, 100aBbTE TAKOE JKe
KOJIMYECTBO PacTBOpa CysibdaTa MEIH.
K nomyyenHomy roiyOoMy ocanky
MPUJIEHTE YKCYCHYIO KUCIIOTY.
O6paboTka pe3yabTaToB:

1. [Ipoananu3upoBaTh NOJIYYEHHBIE PE3YJIbTAThI.

2. ChopmynupyiiTe BBIBOJ O GU3UKO-XMMHUUYECKUX CBOMCTBAX OPraHUYECKUX
KHCJIOT.

3. CdopmynupyiiTe BBIBOJ 0 O OOIIUX CBOMCTBAX MHHEpAJIbHBIX U
OPraHUYECKUX KHUCIOT.

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"Unentuduxaims opraHn4ecKux COCTMHEHUN OTACIbHBIX KIaccoB "

Tema 7.3. «Unentudukarus
OPraHUYECKUX BEIIECTB, UX 3HAYCHUE U
Ha3zBanue tembl MpUMEHEHNE B OBITOBOH U
MPOM3BOJCTBEHHON JI€SITETHOCTH
YEJIOBEKa»

Pe3ynbTaT 00yueHus HccnenoBath KaueCTBEHHBIE PEAKIIAN
OpTraHUYECKUX COCTMHEHUN OTACIIbHBIX
KJIACCOB

OO011e KOMIETSHIINH OK 01 OK4

Bormpocs! a1 momycka k 1abopaTopHoil paboTte

1. Kakue BemiecTBa Ha3bIBAIOT JKUPAMHU ?

2. Knaccudukanus ;xupoB.

3 Kakue BeliecTBa Ha3bIBalOT caxapaMu?

4. Knaccudukarus caxapos.

4. YeM anba03b6I OTINYAIOTCS OT KETO3?7?
IIpoBeneHue ONbBITOB

68



OO6opynoBaHHE B MOCYa

PEAKTUBBI

CrekIsiHHBIE TPOOUPKH

OCH30MHAas KUCI0Ta

CIIMPTOBKA

YKCyCHasi KUCI0Ta

ACPIKATCIIb

pactBop dheHondTanenHa

CTCKJIIHHBIC ITaJIOYKA,

Mardauu

npoOKa ¢ Ta300TBOAHOMN TPyOKOH

pactBop ruapokcuaa Hatpus (NaOH),

JIepKaTe PactBop okcuaa meau (11),
CIIUPTOBKA pacTBop cyibdaTa Meau
CTakaH BOJA

AJNTOpuTM IpoBeeHHUs onbiTa 1

Bonpocsl u 3a1anus

OnpbIT 1. Onpenenenune
HenpeaeJbHOCTH KHPOB.

[1poOsieMHBI OBIT

B npobupky nHaneiite 2 - 3 i
pacTUTEIBHOrO0 Macia, A00aBbTe 5 - 6
Karejab pacTBOpa Hoja po30BOTO IIBETA,
MPUTOTOBJICHHOTO Ha
YETBIPEXXIJIOPUCTOM YTIIEPOJIE.

CMech B TMpoOMpKE IHEPTUYHO

BCTPAXHHUTC.

Yem 00ycnoBiIeHa HENPEIETbHOCTD
JIMOHAI0B?

OOBsICHUTE UCUE3HOBEHUE PO30BOI
OKpAacCKH Moja.

Hanummte ypaBHEHUE peakiyu

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3ananus

Onsit 2. Boccranosiaenne Cu(OH):
IJIFOK0301 B IIEJIOYHOU cpeje.

B mnpobupky mnomectute 1 wi
CuSOq

[TosmyuyeHHbIN

pacTtBopa u 2 MJ pacTBOopa

NaOH.

DHEPIUYHO BCTPSAXHUTE.

0CazioK
Bnecure B
npoOupKy 1 M pacTBOpa IIIFOKO3BI.

[Ipobupky  cierka  HarpeWtre B
IJJAMEHU CIUPTOBKA JI0 W3MEHEHUS
I[BETA, JIep>Ka €€ HAKJIOHHO

Yro BbI HabmoaeTe?
Kaxoii niBeT oOpazoBaBierocs ocajaka?

Hanumumre ypaBHeHHUS peakUuu.

Yrto BEI HaOJr01a€eTe IocJie
HarpeBaHus?
Hanumure YpaBHEHUS peaxkuui

okuciienus rioko3sl Cu(OH),

AJITOpUTM NIPOBEACHUS ONbITa 3

Bornpocs! u 3ananust

OneIT 3. BoccranoBiienue
aMMHMAYHOTI0 pacTBopa Ag20
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rJI0K030i (peakuusi cepeOpAHOrO
3epKaJia)

B mnpobupky mnomectute 1 wut | Yto BbI Habmomaere?
pactBopa AgNOs u pactBop NaOH mo | YTo  oOpasoBaioch  Ha  CTCHKax
obpazoBaHus ocafgka. K momydeHHomy | IPOOUPKH?
OCaJIKy J1I00aBJIMTE IO KaIlJIIM PacTBOP Hanummre YPaBHCHHUC peaknuu
NH,OH 0 ero pacTBopeHus. K | CEpeOpSIHOTO 3epKaia [l TIIFOKO3BI.
MpO3payHOMY aMMHAYHOMY pacTBOPY
Ag,0 nobaBpte 2 M 3 %-ro pacTBOpa
TJIIOKO3bl M HArpemuTe CMech 10
KUIICHUS HAa CIIUPTOBKE.

AJNTOpUTM NPOBEICHUS ONBITA 3 Bornpocsl u 3a1aHus

OnbiT 4. KayecTBeHHAsi peaklus Ha
KpaxmaJ ¢ HoJIoM

Haneiite B mpobupky 5 min 1%-noro | Uto BbI Habmomaere?
pacTtBopa Kpaxmana, BHecutre 2 - 3| IloueMy u3MeHseTcs LBET pacTBopa?

Karuimn pa36aBJICHHOFO pacTBOpa ﬁoz[a Hamumure YpaBHEHUE pPEAKIIUU.

O6paboTka pe3yabTaToB:
1. [Ipoananu3upoBaTh NOJIYYEHHBIE PE3YJIbTAThI.
ChopmynupyiiTe BBIBOJ O PUBHKO-XUMHUUYECKUX CBOMCTBAX KHUPOB.
ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX YTJIEBOIOB.
CdopmynupyiiTe BBIBOJ O PU3NKO-XUMHUYECKUX CBOMCTBAX Kpaxmalia.
CdopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUAX KHUIKUX KAPOB.
ChopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUAX aJTb/I03.

No bk wd

ChopmynupyiiTe BBIBOJ O KAYECTBEHHOM PEAKIIMU KUJKUXKpaxMmara.

4.3. OueHoYHBbIE cpeACTBA PY0eKHOT0 (TEMAaTHYECKOI0) KOHTPOJIS MO
AUCHUIIHHE «XHMHUD)

Py6exHblil (TeMaTH4eCKU) KOHTPOJIb MO JUCHUIUIMHE «XUMHUS MPOBOIUTCS
B (hopMe KOHTPOJBHBIX pabOT MO pasferaM OCHOBHOIO MOJYJI Ha OTIEIbHBIX
3aHATHUSIX, KEHCOB.

4.3.1 KoHTpOJIbHBIE PadoThI

Pazgen 2. Xumuyeckue peakuuu. KontpoabHasa pabdora «CrpoeHue
BELIECTBA M XUMHYECKHE PeaKIIHuI»

KoHnTposnbHas paboTa COIEpKUT YE€ThIPE BUIA 3aTaHHI:

1. 3amaum Ha COCTaBJIEHHE XUMHUYECKUX (OPMYJ IBYXaTOMHBIX COEIMHEHHM

70



M0 UX HA3BaHMUIO.

2. 3ajaun HAa COCTABJICHUE YpPABHEHUM pEaKIUW: COCIUHEHUS, 3aMEICHUS,
pasznokeHusi, OOMEHa W peaklMid ¢ y4acTHeM KOMIUIEKCHBIX COEIUHEHUH;
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3amaHus Ha COCTaBJICHUE MOJICKYJISIPHBIX M MOHHBIX PEaKIUi THUAPOIIH3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS KUCIOTHOCTU CPEJIBI.

4. 3amauyd Ha pacueT KOJUYECTBEHHBIX XapaKTePUCTUK IO YpPaBHEHUSIM
XUMHUYECKUX PEaKIMii: MacCOBOM MM OOBbEMHOM JTOJIM BBIXOJIa MPOAYKTA PEAKIIMH
COCIMHECHUS OT TEOPETHYECKH BO3MOKHOTO; OOBEMHBIX OTHOIICHWHA Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEHIECTB W MPOIYKTOB PEAKIIHH;
Macchl (00bEeM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJJHO U3 BEIIECTB
JTaHO B BHJIE pACTBOpPA C OIMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

1 BapuanT 2BapuaHT
1. JlonuiuTe ypaBHEHUS, YpaBHANUTE, COCTABLTE MOJHBIE U COKpPAIICHHBIE
WOHHBIC YpaBHEHUS.

Mg (NO3 )2 + K3 PO, = Al Cl; + KsPO, =
Ba (OH )2 + H; PO, = Fe SO, + Naz PO, =

Zn Bry + H,SO3 = Mn Cl, + KOH =
2. JlomummTe ypaBHEHUS U OMPEICIUTE XapaKTEPUCTUKN KKI0N XUMHUIECKON
peaKunm.
Na+ O, = Li+0O,=
As+0O; = Se+ 0O, =
3. IIpocraBbTe cTEneHN OKUCICHUS HIEMEHTOB B CIEAYIONINX COCAMHEHUSX.
Bi205, Ga,03, CC|4 HMnO, FeO, PbOz, PC|5, HC|O4, H,Cr,0-,
HszO4, SnS,. XeF,

4, OnpezxenHTe THUII XUMHUYECKOHN CBSI3U B JaHHBIX BCIICCTBAX, JOKAXXHUTC 3TO C
IIOMOIIIBIO CXCM.

KCI, O,,PHs, Ag, Cl,, NaBr, 15, MgClg, H,, SO,, Cu, Nal, F,, Fe,
Na,O, Ni, CH,4, Al, Ca (N03)2 CaO, Ny, Na, P,0s, BaSQOy, O3,
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 CTENIEHN OKUCIEHUS JIJIsl KQXKI0T0 3JIEMEHTA B BEILIECTBE
Fe(NO3)3 Ca (NOs3)
3. 3anucaTh GOpMYJIbI BEIIECTB:
A) cynbdun xenesa (I11) b) cepnas xucnora

A) cepructas kuciorad) rugpoxkcua meau (1)

7. ITo ypaBuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BEIYHCIUTE KOJTUIECTBO
BEIllECTBA M€Y, €ciiu B peakiuto ¢ xjaopujaoM Menu (II) Bctynumno 480 r Maruus.
8. CocTaBUTh YpaBHEHUE U ONPENEIUTH TUI PEAKLIUH
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A) cynbdat Oapus + cepHas kucnorab) consiHas KUCIOTa + KapOOHAT KaJbILIHs

Pa3nen 4. CTpoeHne u cBOMCTBA HeOpraHnyeckux BemecTs. KoHTpoabHasi
padora «CBOHCTBA HEOPTAaHMYECKHUX BelleCTB)

KonTponbsHas paboTa COIepKUT TPU BUJIA 3aJaHUM:

1. 3ajayn Ha pacyeT MaccOBOM 10K (Macchl) XHMMHUYECKOTO DJIEMEHTa
(coenvHEeHUs) B MOJIEKYJIE€ (CMECH).

2. IlpakTuyeckue 3agaHus 1o KiaccUpUKaIMU, HOMEHKIATYpPE U XUMUYECKUM
dbopMysaM HEOPraHMYECKHX BEIECTB PA3IMYHBIX KIJIACCOB: OINpEJEieHHe Kiacca
HEOPTaHWYECKUX  BEIIECTB, Ha3bIBaTh HEOPTAaHWYECKUE COCAMHCHHUS  TI0
MEXIYHAPOJIHON U TPUBHAIBHOW HOMEHKIIATYPE M0 XUMHUYECKUM (hopMyiaMm.

3. 3amaHus Ha COCTaBIICHWE YPAaBHCHHH XUMHUYECKHUX PEAKIMH C ydacTHeM
MPOCTHIX U CIOKHBIX HEOPTAaHMYECKUX BEIIECTB: OKCHJIOB METAJIJIOB, HEMETAJIIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBaHUN M aMQOTEpPHBIX
TUJPOKCUIOB, HEOPraHUYECKUX COJICH, XapaKTepU3YyIOLIUX UX CBOMUCTBA U CIIOCOOBI

IMOJIyUCHUA.

5. YcTaHoBUTE, K KAKOMY KJIACCY/TPYIIE OTHOCATCS HEOPTaHUUYECKHE
BeriecTBa, popmyiibl koTopbix ykazanel CoO, HNO3 LIOH, H,S;03Ha30BuTe
COEQMHEHUS 110 MEXIYHAPOAHON U TPUBUATIBHOW HOMEHKIIATYPE.

2. CoctaBUTh (GOPMYIIbI COEAMHEHUI:

a) okcuna yraepoaa( 1) ,0) runpokcuaa Meau, B) XJIOPOBOIOPOTHON KUCIIOTHI, T)
cynb(dara HaTpus

3. Hanmucatp ypaBHEHUS! XUMUYECKUX PEAKLIUN:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCO; + HCI n) AICI; + AgNO3
VYka3arh Ha3BaHUs MPOYKTOB PEAKIIUU.
4. PacctaBbTe KOA((OUIIMEHTHI B TPUBEIACHHBIX HUKE CXEMaX XUMHUYECKUX PEAKIIH.
JlaiiTe XapakTEpUCTUKY KAKIOW U3 YETHIPEX XUMUUYECKUX PEAKIIUI C TOYKU 3PECHUS
Pa3IMYHBIX KJIacCU(DUKAITUH.

a. Ho+ N, — NHgT + Q

0. AL + Fe,03 — AL, O3 + Fe + Q

B. CaCO3; — CaO + CO,t - Q

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

ANH; iy + 3020 = 2Ny + 6H205) +Q

SIBJISIETCSL pEaKLIUEN
\1) ‘COCI[I/IHGHI/I}I, KaTaJUTHYECKOU, SHIOTEPMUUYECKON
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2) 3aMEIICHUs, KATATUTUYECKOU, IK30TEPMHUUECKOU

3) OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOM, HEKATAIMTUYECKOM, IK30TEPMUYECKOU

4)  |oOMeHa, HeKaTAIMTUICCKON, SHIOTEPMUICCKON

6. Beranciaure MaccoByro 1010 cepedpa B okcujie cepedpa (Ag20)

Pa3zges 7. CTpoeHue u CBOMCTBA OPraHN4YeCKUX BELIECTB.

Kontpoabnasi padora «CTpoeHne 1 CBOHCTBA OPraHNYeCKUX BeLIECTB)»
[To utoram uzydenus pazzena 7 odydarommuecst OyAayT CIOCOOHBI:

- ONpEIEeNATh NPUHAMICKHOCTD BEHIECTB K PA3IMYHBIM KJIACCaM
OpPTraHUYECKUX COCTMHEHUI; TOMOJIOTH U U30MEPBIL;

- HAa3bIBaTh U3yYECHHBIC BELIECTBA 10 «TPUBUAIIBHOW» WU MEXKIyHAPOIHOU
HOMEHKJIATYpE;

- XapaKTepu30BaTh CTPOCHUE U XUMUYECKUE CBOMCTBA U3YYCHHBIX
OpTraHWYECKUX COCTMHEHUM;

- 0OBACHATH 3aBUCUMOCTb CBOWCTB OpPraHMUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

- TPOBOJUTH BBIYUCIICHHUS 110 XUMUYECKUM (DOpPMYJIaM U YPaBHEHUSIM.

TemaTnueckuil KOHTPOJIb OCYLIECTBIISIETCA METOI0M TecTupoBanus (I) mnu B

dbopme nmucbMeHHOM paboThl, BKIIIOYAIOIIEH MpakTudeckue 3aaanus u 3aaaqu (11).

BeliecTBo, COCTaB KOTOPOTO BBIPAKEH MOJIEKYJIIpHOM (opmynoi C3Hs,
OTHOCHTCS K KJIACCy:
1) ApeHbl  2) aJKaHbI
3) AskeHsl 4)aKUHBI
2. Hasanue BemiectBa, popmysia kotoporo: CH3-CH(CH3)-CH,-CH,-OH
A)byTtanon-2b)nentanon-2
B) 2-metunOyrtanon-4r)3-mMetunoOyranon-1
3. BemectBo, umetromee hopmyny CH,=CH; Ha3biBaeTCs:
1) TOJIYOJI
2) 3TUJICH
3)  riauuepuH

4) IIPOTIaHOJI

4. BemecTBo, Ha3BaHME KOTOPOTO MPOMUOHOBAS KUCIIOTA, UMEET (popmyiy:
1) C;HsOH
2)  (CM)2NH
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3)
4)
5.
1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

CH3-CH,-COOH

C3HyOH

J1J1st ankaHOB XapaKkTepHa peaKIus:
npucoenuHenus Hy

XJIOPUPOBAHUSI HA CBETY
oOecupeunBanus pactsopa KMnO4
MOJIMMEPU3ALIIU

MeraHou pearupyer c:

HaTpUueM

BOJIOM

BOJIOPOJIOM

METaHOM

VYKcycHast KUCIO0Ta BCTYNAET B PEAKIUIO C:
AgNO;

NaCl

Na2C03

H.O

BepHb! 11 yTBEpKI€HUS:

A. AMUHBI IPOSABIISIIOT OCHOBHBIE CBOVMCTBA

b. AMUHOKHCIIOTBI IPOSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1)
2)
3)
4)
9.
1)
2)
3)
4)

10.

1)
2)
3)
4)

BEPHO TOJILKO A

BEPHO TOJBKO b

BEPHBI 002 YTBEPKACHUS

HEBEPHO HU OJTHO U3 YTBEPKICHUM

VYpaBuenue xumuueckoi peakunn C2H6+CI2A"C2H5CI+HCI siBnsiercs:
peakiuen 3aMeneHus, MPOTEKaloIel Mo paAuKaJIbHOMY MEXaHU3MY
peakuen NpucoeUHEHHNs], MPOTEKAIOIIEH 10 PAAUKAIIBHOMY MEXaHU3MY
peaKuKen 3aMeIIeHUs, TPOTEKAOIIEN 110 MOHHOMY MEXaHU3MY
peakiuen MprucoeIMHEeHMs], MPOTEKAIOIIEeH M0 MOHHOMY MEXaHU3MY

B peakmuio «cepeOpsiHOTO 3epKajay (C aMMHUaYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTyMaerT:

ATaHOJ

TIII0K032

TJIUIEPUH

Kpaxmal

74



11.

YCcTaHOBUTE COOTBETCTBUE MCXKY Ha3BaHWECM BCIICCTBA U KJIIaCCOM

(Tpynroi) opraHMYeCcKuX COCIUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAJICIKHUT.

Hazpanue BCIICCTBA

A) CH;COOH
B) CH3-CH2-CH3
B)  CH,=CH-CH,-CH3

[') CH3-CH>-OH

Knacc oprannueckux coeTMHEHNN

1)  ogHOATOMHBIE CIIUPTHI

2) YTJIEBOJIBI

3)  KapOOHOBBIE KUCIIOTHI

4)  apoMaTUYECKHUE YTIE€BOI0POIbI

5)  HempeAesibHBIE YTIEBOAOPOIbI

6)  TpeAeNbHBIE YIIEBOAOPOIBI

12. B cxeme npeBpalieHui

1500°Ckat+Br

CH,4 X1 OeH3011 X2

BellecTBaMU X1 U X2 COOTBETCTBEHHO SIBJISFOTCS:

1) aleTuICH

2) 3TUJICH

3)  OpomOeH30m

4)  XJIOpOEH301

5)  ¢enon

6) LIMKJION€KCaH

13.  Omnpenenutre MOJEKYJsipHYIO (opMyy BemiecTBa, cozepxkamero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bomopoma. OTHOCUTENbHAS ILIOTHOCTh
MapoB 3TOT'0 BEIIECTBA MO BOAOPOY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) CeHsOH

14.  CkOJBKO JUTPOB BOJIOpOJA MOTpedyeTcs st oOpazoBanus 10,2 T 3TUIOBOTO
CIIHMPTA U3 AlETaNbJIETU I, €CJIM BBIXO MPOAYyKTa peakiuu coctaBisieT 80%?

1) 6,2 11

2) 3,1n

3) 12,75 n
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4) 11,2 n
43.2. Keiic-3ananust
Keiicel nCnonp3yroTes B KAUE€CTBE OLIEHOYHOI'O CPEACTBA B pazaeie 6 MpHUKIagHOTO
MOJYJISL.
Keiic Nel. «XJ10p B KU3HHU YeJI0BEKa)

B fAnonuun oObenMHEHHBIMU cuilaMyd HallMOHANIBHOTO HMHCTUTYTa 370pOBbS U
[Ipedextyprnoro yHuBepcutrera CHIBYOKH OBUIO TIPOBEICHO HCCICIOBAHUE.
VYueHble BBIACHWIM, YTO ECTECTBEHHBIE OpPraHMYECKHE BEILIECTBA BCTYMAKOT B
pPEaKInio ¢ XJIOPUPOBAHHON BOJOW W3-TIOJ] KpaHa, oOpa3ysl OMACHBIE COSAMHEHUS,
KOTOpBIE MOTYT CIIY’KUTh IPUYMHOMN paka. Takue coenrHeHus Ha3biBaroTcss MX, To
ecTb «MyTares ukc» nnm «Hens3BecTHbI MyTaren».

3anaHus:

1. [Ipemnoxute crnocoObl YMEHBIIEHUS SOBUTOTO BIMSHHUS XJOpa B
MMATHEBOU BOJE HA OPraHU3M YEIIOBEKA.

2. Ucxons u3 cBoeil KMU3HEHHON MPAKTUKHU, MPUOIU3UTEIBHO pacCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJbI BbI UCIIOJIB3YETE B TEUEHUE JIHS U JUIS1 KAKUX LeIen?

3. Kaxkue opranbl yenoBeka 0oJibIlie BCETro CTPaAaroT OT BO3JACUCTBUS XJIopa?

4. Kak BiusieT XJIOpupOBaHHas BOJIa HA YEJIOBEKA NIPU KyIIaHUH?

5. Hailiqute nomoiaHUTENBHYI0 WH(GOpPMaLMIO O 3aMEHEe XJiopa IMpu
o0e33apaKuBaHUU BOIBI.

6. Hccnenyiite pas3inuHble TOBapbl OBITOBOW XHMHH B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOJEPIKAIIMX COCIUHEHUM, YKaKUTE MEPbl O€30MacCHOCTH
pu paboTe C HUMHU.

Keiic Ne2. «ByJakanuuyeckue ra3bny

B wucropum wu3BecTeH creAymoommMii HHTEpecHbI  (akT:Beigarontuiics
ecTecTBOMCHbITaTeNnb JApeBHOCTH I[lmmuamit Crapmmii moru6 B 70 r. H.A. TpH
W3BEPKEHUU BYJIKaHAa. Ero MJIEMSHHUK B MOUCbME HUCTOPUKY TauuTy mnucant:
«...Bapyr paznmamuce packatsl rpomMa, U OT TOPHOIO IUIAMEHU MOKayajlucCh BHU3
yepHble cepHble napbl. Bee pazoexanucs. [Muuuii ... ynan u 3a10Xcsi».

3amanus:

1. Ilouemy? Kakue coequHeHNs BXOAAT B COCTAB BYJKAHUYECKUX ra30B?
2. KakuMu XMMUYECKHMH CBOWCTBAaMHU OHU 00J1aat0T?

3. HamumuTe ypaBHEHHs peakIlK 3TOT0 ra3a ¢ BOJOH.

4. Kakue wMepbl MPEJOCTOPONKHOCTH JOHKHBI COONIOJATh TYPUCTBI TIPH
MOCEIICHUHU BYJIKAHOB?
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Keiic Ne3. « KBauka»

B razere «3pectus» ot 17mas 1995 roma Obuia omyOJMKOBaHA 3aMeETKa
«KBauka 6e3 caxapay: «Caxapo3aMeHUTENh KCHIUTOJ, MOTydYaeMbIii U3 OepE3nl U
W3BECTHBIM y HAC KaK KCHWIWT, COACPKUTCA BO MHOTHX (PYKTaxX, B CKOPIYyIE
MuHJans. OUHCKHE M aMEPUKAHCKUE Bpayd MPOBEIM HCCIENOBAHMS OOJBIIOTO
KOJIMYecTBa JeTed B OAHOM W3 TrocynapctB LleHTpanbHON ~ AMepUKW,
npojoJpKaBiIdecs Oosiee TPEX JEeT. YUuTeNs AaBaliM JIETAM >KBAuKy C KCHIIUTOM.
Uem pombiie e€ epXUlllb BO PTYy, TEM Jydlle A 3yO0oB. YMEHbIIACTCS BPEAHBIN
Han€T Ha 3y0ax, BO PTY BOCCTAaHABJIMBAETCS HOPMAJIbHOE KHCJIOTHO-IIEIOYHOE
paBHOBecue. KCHIIMTOJ yCUIMBAET MEXAaHU3Mbl HMMYHHOW 3aIlIUTHI MOJIOCTH pTa. B
UTOT€ YMEHBINAETCS KOJIUYECTBO CTPENTOKOKKOB, CHOCOOCTBYIOIIUX MOSIBICHUIO
Kapueca, B CJIIOHE BO3PACTAET COJACPKAHUE KAJIbLIH.

3agaHus:
1. JIeCTBUTENBHO JIM BCE TaK MPEKPACHO: XYW JKBAUKy C KCHUJIUTOJIOM U

COXpaHUIIIb 3JJ0POBBIE 3yOHbI.

2. Ectb 11 mpoTHBOpeuns B JaHHOW 3aMeTKe?
3. Kakme xumMudeckre BemecTBa BXOAAT B COCTAB KBAUKH ?
4. Tlpennoxute ciocoObl pelieHus! JaHHOW MPOOJIEMBI.

Keiic Ne4. «MbLiio»
Bce TBep/ible TyaneTHbIEe Mbljla U3TOTOBJICHBI HA OCHOBE HATPUEBBIX COJIEH BBICIIIUX
JKUPHBIX KHUCJIOT. HO JIFOAsM ¢ TOBBIMICEHHON >KUPHOCTHIO KOXKH JIUIA U TOJIOBBI
Bpayu — JAEPMATOJIOTH PEKOMEH]IYIOT YMbBIBAThCS U MBITh T'OJIOBY JKHJIKHUM MbBLIOM,
KOTOPO€ HW3TOTABIMBAIOT U3 KaJMEBBIX COJIEH JKUPHBIX KHUCJIOT WM Tpenaparom,
KOTOpOE MpOJaeTcsi B anTeKax MOJ Ha3BAaHUEM «3€JICHOE MBLJIO» M IPEJCTABISCT
co001 YnCcTOE KaTMHHOE MBLJIO 0€3 apoMaTH3aTOPOB.

3amanus:
Kak 310 M0XHO 0OBSICHUTH?
Jnst 4ero HyHO MbLIO?
YeM MOXXHO 3aMEHUTH MBLIO?
Hanummre peakiyo nojrydeHus Mpliaa?
YeM XKUAKOE MBLIO OTIIMYAETCS OT TBEPOTO?

HpellJ'IO)KI/ITC CHOCOOBI M3TOTOBJICHHUS MBIJIA B JOMAaIIIHUX YCJ'IOBI/ISIX?

Keiic Ne5. «3a0poiiieHHOE KOJIXO3HOE TOJIe»

Bbl ¢ apy3psiMu nOyyusiv B CBOE pacmnopsikeHue (He B COOCTBEHHOCTH, a
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JIOJITOCPOYHOM T0JIb30BaHMHK) 3a0pOILIEHHOE KOJIXO03HOE€ MoJsie B JIeHMHrpaackoil
obnactu, He manexko oT Cankt-IletepOypra. Illocce mpoXoauT B OTHOCHUTEIHHOM
0JIM30CTH, HEIOCPEACTBEHHO K TOJIIO BENET rpyHTOBas aopora. [lmomans noss 400
ra. Ceifuac OHO TIOJTHOCTBIO 3apPOCIIO OYPBIHOM, TPABOM M MEJIKUMH KyCTapHUKAMHU.
Bbl HECKOIBKO OTrpaHUYEHBI B COOCTBEHHBIX (DMHAHCOBBIX pecypcax, HO obJagaeTe
XOpOIIed KpemuTHOW uctopueid. Ho make ¢ KpeamTom, JACHET HE XBAaTHUT, YTOOBI
3aHITHCS KIIACCUICCKUM (DepMEepCTBOM.
3agaHus:

1. [Ipennoxkute ONTUMATBHBIA CMOCOO HCMOJAB30BAaHUS JAHHOTO aKTHUBA.
Pa3nenuTe nose Ha y4acTKU MO KOTTEIKHU Bbl HE MOKETE.

2. Kako¥t T mouyBbsl B JAaHHOM pervuoHe?

3. Kakue KymbTypbl BBl MOYKETE BEIPAIIMBATH HA TAHHOM y4acTKe?

4. Kakue ynoOpeHus Bbl MPEMJIOKHUTE I YIYUIIEHUs TUIOAOPOIUS TTOUBbBI?

Hanummre nx xumuueckue GopMyIibl.

Keiic Ne 6. «KucnoTasle 10K Iu»

KucnoTtasie 10511 MOSBIISIOTCS, KOTJa C aTMOC(EpHBIM KHCIOPOAOM U
BOJISTHBIM TTAPOM COCIUHSIOTCSI OKCH/IbI CEPbI U 2a30TA. DT OKCH/IBI
BBIOPACBIBAIOTCS B OKPYKAIOIIYIO CPETy METAJLTypTrUUeCKUMU MPEAITPUATHIMH,
AIEKTPOCTAHIIUSIMHU, aBTOMOOHILHBIM TpaHcriopToM. [loydeHHbIe TakuM 00pa3om
KHCJIOTBI UMCIOT BU/I JOK/ISI K Pa3HOCSITCS BETPOM.

3aganus:
1. K xakoMy ThIy OKCHIIOB OTHOCSITCSI JAHHBIE OKCHUIbI?
2. Kakue Tunbl oKCHI0B e1ie ObIBAOT U MOYEMY TaK Ha3bIBAIOTCS?
3. Kakne xumMmueckue cBoMcTBa onmucanbl B Tekcte? Hanmmmmre

COOTBETCTBYIOIIME YPABHEHUS PEAKIIUH.
4. Onummre, Kak BIUSIOT TaHHBIE KACIIOTHI HA CEJIbCKOXO035CTBEHHbIE
KYJIBTYPBI.

4.3 . OueHOYHBbIE CPEACTBA MPOMEKYTOYHOM ATTECTAIUM 1O IUCIUIIMHE

«XuMUA»

[IpomexyTouHas aTTecTanus.
[TpomexyTouHas aTTecTalus IO AUCHUIUIMHE «XHUMHS» MPOBOAUTCS B (Qopme
3auera ¢ OLEHKON.KelChl HCIOonap3yroTCcss B KAadeCTBE OLICHOYHOIO CpPENCTBa B

pazzeiie 6 TpUKIaIHOTO MO
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5. Metoanuyeckune MaTepualibl

5.1. IlepeyeHb NPpaKTHYECKHUX PAdOT

Paznen Tema npakTudeckon padoThl

1 |Temal.2. 1. 3aKOHOMEpPHOCTHU M3MEHEHHUS
HCpI/IOI[I/ILIGCKI/Iﬁ 3aKOH U TabiuIa CBOMCTB XUMHNYCCKHUX 3JIECMCHTOB,
1. Menneneesa o0pazyeMbIX MMM MPOCTBIX U CJIOMXHBIX

BEILIECTB B COOTBETCTBHUM C IOJOKECHUEM
XAMHUYECKOTO AJIEMEHTA
[Tepnoanyeckoil cucrteme.

2 | KonrponbHas pabora 1 CrtpoeHue BeniecTBa U XUMHUECKUE

peakuuun

3 | Tema 3.1. [Tousatue o pactBopax CrocoObl  BBIpa)KEHHS  KOHILIEHTpAIUU

pacTBOPOB: MaccoBas
PacTBOPEHHOT'0 BeIECTBa (MPOIECHTHAs),
MOJISIpHAS U JpYyTHE.

4 | Tema 4.1. Knaccudukanus, CocraBneHue ypaBHEHU XUMHAYECKUX
HOMEHKJIaTypa U CTPOCHUE pCaKHI/Iﬁ C Yy4aCTHECM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKUX COEIMHEHMNI HCOPraHMCCKNX BEIICCTB.

5 | Tema 4.2. ®U3NKO-XUMUYECKHE ['eneTnyeckas CBsI3b MEXAY KJIACCaMU
CBoiicTBa HEOPTaHUYECKUX OPraHUYCCKUX u HCOPTraHNYCCKHNX
BEIIIECTB COCIMHECHUM.

6 | KorrponbHas pabora 2 CBoOlCTBa HECOPTAHUYECKUX BEILIECTB

7 | Tema 6 Xumus B ObITYy U XUMHS B )KM3HU OOLIECTBA
ITPOU3BOACTBEHHOU JIESITEIbHOCTH
YEeJI0BEKa

8 | Tema 6 Xumus B ObITY U [IpencraBiienne pe3ynbTaTOB PELICHUS
MPOU3BOJACTBEHHOU JICSITEIbHOCTH | KEHCOB
YEJIOBEKa

9 | Tema 7.1. Knaccudukanus Howmenxknatypa OpPraHUYECKUX
CTPOCHUC U HOMCHKJIATypa COCJIMHECHUH OT/IENbHBIX KIIACCOB
OPraHUYECKUX BEILIECTB

10 | Tema 7.2. CBoiicTBa CocraBiieHue CcXeM peakiuii
OPTaHUYECKUX COCIUHECHUN OPraHUYECKUX COCIMHECHUN

11 | Tema 7.2. CBoiicTBa ['enetnyeckasi CBsI3b MEXKIY Kjaccamu
OPTaHUYECKUX COCIUHECHUN OPraHUYECKUX COCITUHECHUM.

12 | Kontposnbhas pabora 3 CTtpyKkTypa U CBOICTBa OpPraHUYECKHX

BCIICCTB




43.3. IlepeyeHb Ja00paTOPHBIX padoT

Paznen

JlabopaTopHas pabota

Pa3zpnen 1. OCHOBBI CTPOEHHUS BEIIECTBA

JlabopaTtopHas pabota Nel. «3menenne
CBOMCTB 3JIEMECHTOB M X COCIMHECHHUI B
3aBHUCHUMOCTH OT II0JIOKCHHS B
[TepnoauuecKom CUCTEMEN»

Paznen 2. Xumuyeckue peakiuu

JlabopaTopHas pabota Ne2.
CrexuoMeTpuiecKre pacyeThl.

Paznen 2. Xumuueckne peakuuu

JlaGoparopHas padota Ne3. "Tumsl
XUMHYECKUX peakiuii'.

Paznen 3. PactBopsl

JlaGopatopHas pabota 4. «IIpurotoBineHue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBa

HCOPraHN4YCCKUX BCUICCTB

JlaGopatopHas pab6ota 5. «CBoiicTBa

MCTAJIZIOB 1 HEMCTAJIIIOB))

Paznen 4. CtpoeHue 1 CBOiCTBa
HEOPraHUYECKHUX BEIIECCTB

JlabopaTopHas pabota 6. «Xapakrep
JUCCOITMAIIY PA3IMYHBIX THAPOKCHUIOBY.

Paznen 4. CtpoeHue 1 CBOiCTBa
HEOPTaHUYECKUX BEIIECTB

JlabopaTtopHas paborta /. «nenTudukamms
HEOPTaHUYCCKUX BEIICCTBY.

Pa3nen 5. Kunetnueckue n
TEPMOJIMHAMHYECKUE 3aKOHOMEPHOCTH

IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

JlabopatopHas pabora 8. «3yuenue
BIIUSTHUS Pa3IMIHBIX (DaKTOPOB Ha

CMCIICHUC XUMHNYCCKOT'O pPaBHOBCCH

Paznen 7. Ctpoenue u cBoiicTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota "Unentuduxanus
OpPraHUYECKUX COSTUHEHUMN OTIIEThHBIX

KJIaCCOB

JlaGopaTtopHas pabota 9. "IIpeBpamenus
OpPTraHWYECKUX BELIECTB IPU HATPEBAHUU .

Paznen 7. CtpoeHue 1 CBOiCTBa
opraHnyeckux Bemiects. JJabopatopHas
pabota "UnerTuduxanys
OpraHUYeCKUX COCIMHCHUIN OTICIIHbHBIX
KJIacCOB

JlaGoparopnas pabota 10. " CoiicTBa
CITUPTOBY»

Paznen 7. Ctpoenue u cBoicTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota "Vnentuduxanus
OpPTaHUYECKUX COSAMHEHUN OTIEITBHBIX
KJIACCOB

JlaGoparopnas pabota 11. " CpolicTBa
KapOOHOBBIX KHUCTIOT)»
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Pa3znen 7. CtpoeHue u cBoiicTBa Jlaboparopnas pabotal?2.
opraHuveckux BemecTs. Jlaboparopras | "MneHtudukanys opraHndecKux
pabora "Unertudukanus COEMHEHUN OTJEIbHBIX KJIACCOB
OpraHUYECKUX COEIUHEHUMN OTIEIbHBIX
KJIACCOB

5.3. Keunc 3agaHun

Keiic Nel. «X70p B )KM3HH YEIIOBEKa»
Keiic Ne2. « Bynkanudeckue ra3pi»

Keiic Ne3. «)KBaukay
Keiic Ne4. «Mpuio»

Keiic Ne5. «3abpoleHHOe KOJIX03HOE TOJIeH»

Ketic Ne6 «KucinoTHbBIE TOXK I

6. CIUCOK UCTOYHHUKOB
OCHOBHBIE UCTOUHUKU:

1. T'a6puensu O.C. Xumus. 10 kmacc. YriayOneHHbIH YPOBEHb: YUCOHUK
/ O. C. T'abpuensu, U. I'. OctpoymoB, C. A. Cnankos. - [IpocBelieHue,
2022. — 399

2. Xumus. 11 xmacc. YriuyOneHHwli ypoBeHb: ydebnuk / O. C.
[Nadbpuenssu, M. I'. OctpoymoB, C. A. CnaakoB, A. H. JI€BkunH. -
[IpocBemenue, 2022. — 432

I[OHOJ'IHI/ITGJ'IBHBIG HUCTOYHUKMU:

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

http://znanium.com — 3BC «3Hannym»

http://e.lanbook.com — DBC «JIaup»

http://ebs.rgazu.ru — 9BC «AgriLib»

81



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
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