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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
dOC MpeIHa3HAuYCH JUIS MIPOBEPKHU pE3yNbTATOB OCBOCHMS
00111c00pa30BaTEIbHON YYEOHOM JUCHUILIMHEI K XUMUS» MO CIEIHAIbHOCTHU
38.02.01 DxoHOMUKA U OYXTaNTePCKUd yueT

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

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

®OC pemaer 3a1a4u:

KOHTPOJIb W VIPaBICHUE MPOLECCOM MNPHOOpPETEHUs] OOyYaromUMUCs
HEOOXOJIMMBIX 3HAHWH, YMEHHUH, HABBIKOB M YPOBHA C(HOPMHPOBAHHOCTH
komrneteHiuu, onpeaenéHasix B @I'OC CITIO no HanpaBieHHIO TOATOTOBKU M Ha
ocHoBe PI'OC COO;

- KOHTpOJb (C TIOMOINBIO HAOOpa OIICHOYHBIX CPEJCTB) W YIIPABIICHHE
(C HOMOIIIbIO 3JEMEHTOB OOpaTHON CBSI3U) JOCTHXKEHUEM IIeJiel peain3aluu
OIIOII, ONIPEIEIICHHBIX B BHUJIE Habopa OOILIEKYIbTYpPHBIX,
oO1enpodecCHOHAIBHBIX U MPOGHECCUOHAIBHBIX KOMIETEHIIUNA BBIITYCKHUKOB.

Hasznauenne QoHma OLIEHOYHBIX CPENICTB: MCIIOIB3YETCS IS ONEPaTUBHOTO
U PEeryJlsspHOrO YIpaBJICHUS Y4EOHOM JACATEIRHOCTHIO (B TOM  YHCIIE
CaMOCTOSITeJIbHOM) CTYJICHTOB, a TakKe IpeAHa3Ha4YeH JJIs1 OICHKH CTCIICHH
JOCTHKEHHUS 3alUIAHUPOBAHHBIX  PE3yJhTATOB OOYYECHHS 110 3aBEPIICHHIO
oOy4eHHs] B YCTAHOBJIEHHOW y4eOHbIM IIaHOM (opme: auddepeHIrnpoBaHHBIM
3a4€T.

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

1.3. Tlnanupyemble  pe3yabTaTbl  OCBOeHHMsA  001Ie00pa3oBaTeIbHOM
aUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

B pe3ynbTaTe ocBoeHUST y4€OHOM TUCHMIUIMHBI CTYJICHT JOJDKEH YMETh:

1. IlnaHupoBaTh U NPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI

2. UccnenoBaTh BEIECTBA U IPOBEPATH TUIIOTE3BI

3. UHTepmpeTnpoBaTh pe3yiabTaThl SKCIIEPUMEHTOB

4. TlpoBoguTh pacu€Thl 1O XUMHYECKUM ¢opMyiaM ¢  yYpaBHEHUAM
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).



Taouamnua 1. Ilnannpyembie pe3yibTaTbl 0CBOCHHS 0011€00pa30BaTeJIbHOM AUCHUILIMHBI B cO0TBeTCTBHH ¢ PI'OC

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

OO0mue JlucuunJInHApHbIe

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIMTAHUS: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHME LIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aToM, DJICKTPOHHAs
peUICHuA 3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JCSATEIHHOCTH | 000JI0UKa aToma, S-, p-, d-3JIEKTpOHHBIC OpOUTAIH
MpoQecCHoHab TEXHOJIOTUYECKOM M COIMAIbHOW HANpPaBJIICHHOCTH, | aTOMOB, HOH, MOJIEKY 1A, BAJICHTHOCTb,
HOH CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH  H | DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
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 dbopMyaMpoBaTh u
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,




BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B
paccMaTpUBaEMBbIX SIBIICHUSIX;

- BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJbTATOB IEJISIM, OLICHUBATh PUCKU
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIUICHUE MNPU PEUICHUU
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU Yy4eOHO-HCCIICIOBATEIILCKON H
MPOEKTHON JESITEIbHOCTH, HABBIKAMHM Pa3peIICHUS
npo0iem;

- BBIABIATH TNPUUYUHHO-CJICJACTBEHHBIC CBS3UM W
aKTyaJIM3UpOBaTh 3ajJlayy, BBIIBUTaTh TUIIOTE3y €€
pelIeHusi, HaXOAUTh apTyMEHTHI JJIsl I0Ka3aTelbCTBa
CBOMX YTBEp)KJCHUH, 3aJaBaTh NapaMeTpbl W
KPUTEPUH PEILICHHUS;

- QHAJM3UPOBATh TIOJYUYCHHbIE B XOJ€ pEUICHUS
3a/laui  Pe3yJbTaThl, KPUTUYECKU OILIEHUBATh WX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX yCJIOBUSIX;

- YMETh NEPEHOCUTHh 3HAHMUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;

- yMETb HHTETPUPOBATH 3HAHUA U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEIJIaraTh OpUTHHAIbHbBIC
MOJXOIbI M PEIICHUS; CTIOCOOHOCTh MX
HCITOJIb30BAHUS B ITO3HABATEIILHOM U COLIMATIbHOU
MPaKTUKE

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

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 TMJIAHUPOBATH M  BBIIOJHATH
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
B3aUMOJEUCTBO
BaTh 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,

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

[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 DKOJIOTHYECKOW KYJIBTYPHI, | XUMUYECKOU COCTaBJISIOIIEN
COXPaHEHUIO IIOHUMAHHUE BIIMSHUSA COLMAJIBbHO-DKOHOMUYECKHUX | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH
OKpY’Karolen IPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAJIbHON | B TIO3HAHUU SIBJICHUM MPHUPOAbI, B POPMUPOBAHUU
cpensl, Cpelpl,  OCO3HaHME  IJO0AJIBHOTO  XapakTepa | MBIIUIEHUS U KYJIbTYphl  JIMYHOCTH, €€
pecypcocoepex | IKOJIOTHUECKHX MPOoOeMm; (GyHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOM
€HUIO, IPUMEHSATD | - IUIAHUPOBAHWE W OCYLIECTBICHME JCHUCTBUM B | I pElIEHHs  NPAKTUYECKUX  3amad Hu
3HaHMS 00 OKpY’Kalollled Ccpele Ha OCHOBE 3HaHUS IIeJIeH | 9KOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K
U3MEHECHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

KJIMMara, aKTUBHOE HENpUsiTHE NeUCTBUM, mpuHocamux Bpea | [IP6 5 ymeTs cobmogaTh npaBuiia 3KOJ0THYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO
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IIPOU3BO/ICTBA,

9KOJIOTHUYCCKUC TIOCICACTBUA  IPCAIIPUHUMACMBIX

3I0POBBS M OKPYIKAIOIIEN IPUPOJHOM CPENBL;

3¢ dHeKTUBHO JNEUCTBUM, IPEAOTBPAILATH UX; YYUTBIBATh OITACHOCTH BO3JEHCTBUS HA KUBbBIC
JIECTBOBATH B - pacIIMpEeHnE ONbITA AESITEIBHOCTH 3KOJIOTMYECKOU | OPraHU3MBbI ONPEAEICHHBIX BEMIECTB, TIOHUMAs
YpE3BBIYANHBIX HaIIPaBJICHHOCTH; CMBICJI TIOKA3aTeNs NPEAECIbHON TOITYCTUMON
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH
HCCIIEI0OBATEIIbCKOW, MPOEKTHOM W  COLMAIBHOUN
NEATEIIbHOCTH;

K 2.6 I1P6 1 C i

- OPMHMPOBAHHOCTH IPEACTABIECHUN O
OCyILLECTBIATD JIP 09. I'0TOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHUIO, MeECTe XIMUH B COBpEMEHHOI HaySHOM KapTHHE
c60p B TOM ‘II/ICJIG. caM000pa30BaHuIO0, Ha MPOTSKEHUU MDA TOHHMAHHE POTTH XHMHUH b (hOPMIPOBAHKH
nHbOPMALHH O BCEU JKM3HU; CO3HATEIIbHOE OTHOILLICHUE K KpyTo30pa i (hyHKITHO "

Opa3oBaHUIO KaK YCIOBHIO Py p YHKIMOHAILHOUTPaMOTHOCTH
NEATEeIIbHOCTH HEIPEPRIBHOMY 00p y _
. . . YEJIOBEKA IS PEICHUS IPAKTUYECKUX 3a7aY;
0GBEKTA yCHEUIHOW NpoecCuoOHaIbHON U OOLIECTBEHHON
€ATEIIbHOCTH.
BHYTPCHHCTO J'ilP 13. OcosHa o . o [1P6 3 Brnamenue OCHOBHBIMHA METOJaMU
: HaHHBIN BbI e mpodeccun n
KOHTPOJIA 110 . p Oy AYII p HAy4YHOI'O NIO3HAHUS, UCIIOJIb3YEMBIMUA B XUMUH:
BEITOIHEHHIO BO3MOYKHOCTEH peaanu3aliud COOCTBEHHBIX KU3HEHHBIX
AHOB: OTHOMIGHIE otbecconaTbHOI Ha0JII0/IeHUE, ONTMCaHUEe, U3MEPEHHE,
s ; OTHOIIICHUE K TI HOHAJLHOMN
TpeOoBaHUM eqTe ’ 0CTIH KAK BO3 (I)) o ac . HKCIIEPUMEHT; yMEHUEe 00pabaThiBaTh, OObSICHATH
o ATEIBHOCTH KaK BO3MOXKHOCTH y4acTHs B PEIICHUU
MIpaBOBOM 1 3 inme OGIIECTREHHbIX rocynaIZCTBeHHpr pe3yJbTaThl MIPOBEACHHBIX OIBITOB U JEIaTh
HOPpMaTHBHOH 5 ’ ’ 5 ’ BBIBO/IbI; TOTOBHOCTb U CLIOCOOHOCTH MPUMEHSTh
0011IeHAIMOHAIBHBIX ITPO0JIEM.
0a3sbI 1 I\I/ﬁ) 0 1Hy P METO/IbI IIO3HAHUSA IIPU PELLICHUU ITPAKTUYECKUX
. YMEHHE CaMOCTOSATEIIBHO ONPEAEIIATH LIENIU

BHYTPCHHUX pea a 3a71a4;
DErTIaAMEHTOB JNEATEIBHOCTH U COCTABIISITh IUIAHBI I€SITEIbHOCTH;

CaMOCTOATCIIBHO OCYHICCTBIIATL, KOHTPOJIMPOBATH U
KOPPCKTHUPOBATH ACATCIIbHOCTD, HUCII0JIb30BATh BCC
BO3MOKHBIC pECYPChI AJId TOCTHKCHUSA
ITOCTAaBJICHHBIX I.IGJ'ICI‘/’I " pcajin3aluu IJIaHOB
ACATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCTUH B
Pa3JINYHBIX CUTYalHAX

I1P6 5 Bnanenne npaBuiiaMu TEXHUKA
0€30MacHOCTH MPHU UCTIOIB30BAHUHN XUMUYECKHIX
BEILIECTB;
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I1IK 4.4.
[IpoBoauTH

KOHTPOJIb U
aHaIn3
uHpopmaruu 00
aKTUBaX M
(rHaHCOBOM
MTOJIOKEHUHT
OpraHu3allid, e
IJ1aTeXKECIOCOOH
OCTH U
JIOXOAHOCTU

JIP 09. 'oToBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO,
B TOM 4YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUH
BCEH JKU3HM; CO3HATEIIBHOE OTHOLIEHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHENTHOU MPOECCUOHAITBHON 1 00IIECTBEHHOMN
NEATEIIBHOCTH.

JIP 13. Oco3nanHbIi BBIOOp Oyayuieit npodeccuu u
BO3MOKHOCTEH peayin3anuu cOOCTBEHHBIX
KU3HEHHBIX IAHOB; OTHOILLIEHHUE K
npodeccuoHanbHOM NESITEIbHOCTH KaK
BO3MOKHOCTH Y4YaCTHs B PEIICHUU JIUYHBIX,
0OIIIECTBEHHBIX, TOCYapPCTBEHHBIX,
0OIIEHAIMOHANTBHBIX MPOOIIEM.

MP 03. Bnagenue HaBbIKaMU MTO3HABATEIIBHOM,
y4eOHO-UCCIIeI0BATENbCKON U IPOEKTHOM
NeATEeIbHOCTH, HABBIKAMH pa3pelleHus MpoOeM;
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a/a4,
NPUMEHEHUIO PA3JINYHBIX METOJIOB MO3HAHUS. B
CO37IaHMU HOBOW 0a3bl MaTEpPUAILHOMN KYJIbTYPHI,
B PEIICHUH TI100aTBHBIX TPOOJIEM YCTOMYUBOTO
Pa3BUTHS YETIOBEUECTBA

[1P6 1 CchopmMupOBaHHOCTD MPEACTABICHHUM O
MECTE XUMHUHU B COBPEMEHHOW HAYYHOU KapTUHE
MUpa; MOHUMAaHUE POJIU XUMUU B (POPMUPOBAHUU
Kpyro3opa 1 (yHKIIMOHATbHOUTPAMOTHOCTH
YEJI0BEKA [T PEICHUS PAKTUYECKUX 3a7a4;

[1PO 3 Bnagenne oCHOBHBIMH METOIAMU
HAay4YHOT'O TTO3HAHUSI, UCIIOIb3YEMbIMU B XUMUM:
HaO0JII0JICHHE, ONUCAaHUE, U3MEPECHHUE,
AKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHATD
pEe3yJbTaThl TPOBEJECHHBIX OIMBITOB U JeaTh
BBIBO/IbI; TOTOBHOCTh M CHIOCOOHOCTbH MPUMEHSITh
METO/Ibl MO3HAHUSI IPU PEIICHUH MPAKTUYECKUX
3aja4;

ITP6 6 ChopmupoBaHHOCTH COOCTBEHHOM
MTO3MITUH 10 OTHOIIEHUIO K XUMHYECKOM
nH(popMaIuu, moJrydaeMom 13 pa3HbIX
HCTOYHHUKOB
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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
KOHEYHOI0 pe3ysibTata B OOyYE€HHWH [0 JaHHOW TEME€ WU
pazzieny, MO3BOJSIOT KOHTPOJIUPOBATH 3HAHMS OJJHOTO U TOTO K€
maTepuaiga  HeogHOKpaTHo.  LlemecooOpazHo  HpOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAHUW M yYMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYarolUecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemycsi J1aeTcsd CBOWM BapuUaHT paldOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpYECKHE  3adaHus  AJIs(popMuUpOBaHMS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3BonsieT (QopMupoBaTh U OLEHHUBATh yMEHUS
o0yuaromuxcs no nepepadoTke nHGpopmaIuu.

IIpakTnuec
Kas pabora

[IpakTnueckass paboTa — 3TO 3aJaHue JUJIS CTYAEHTa, KOTOPOE
JIOJDKHO  OBITh  BBINIOJIHEHO 1O  TEME,  OINpeAesIeHHOU
npenoaasareneM. Ilpenmonaraercss TakXke MCIOJIb30BaHHE
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

VY4ebHOe 3aHsATHE, B pAMKaX KOTOPOT'O OCYIIECTBIISIETCS] TOT UITU
VHOMW HAay4YHBIN

AKCIIEPUMEHT, HANpaBJICHHBIA Ha TMOJyYE€HUE pPE3yJIbTATOB,
HMMEIOIIUX 3HAUYCHHE C

TOYKHA 3pPEHHS YCICIIHOTO OCBOCHUS CTYyJICHTaMu YueOHOU
MIPOTPaMMBI.

B npouecce nadbopaTtopHoi pabOThI CTYAEHT:

— W3y4YaeT MPaKTUYECKHA XOJ TEeX WJIA HHBIX IPOIECCOB,
WCCTIEAYeT SBJIICHUS B PaMKax 3aJaHHON TEMbl — MPUMEHSS
METO/1bl, OCBOCHHBIE Ha JICKIUSX;

— COIIOCTABIISIET PE3yJIbTAThl KOHIEIIUSMU;

— OCYILECTBIISIET MHTEPIPETAIMI0 UTOTOB JIA0OpATOPHOU

pa6OTBI, OOCHHUBACT IMPUMCHHUMOCTDL IIOJIYYCHHBIX JTdHHBIX Ha
IMPAaKTHUKC, B KAYCCTBC HCTOYHHNKA HAYYHOI'O 3HAHUAI.

Keiic-
3ajaHueE

[IpoGiemHoe 3aanue, B KOTOPOM 00yUaromiemMycs mpejjiaratoT
OCMBICITUTh PEATbHYI0 MPOQPECCHOHATBHO-OPUEHTUPOBAHHYO
CUTYaIHI0, HEOOXOIUMYIO VISl PEIICHUS JAaHHOU MPOOIeMEI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM, MO3BOJISIOIIAS
ABTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00y4aromierocs.

3aueTr
OIICHKOM

KoHTponmbHOE  MepompusaTHE, KOTOPOE€  IMPOBOIUTCS IO
OKOHYAHMIO MU3YYCHHS NUCIMIUIMHBI B BUJE, MPETyCMOTPEHHOM
y4€OHBIM TUTAHOM.
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Taoauna 2. ®opMbI KOHTPOJISI M OLEHUBAHUSA (POPMHUPYEMbIX KOMIIETEHIIH I

uHdopMaIuu, u
nH(OPMAITMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 33129
npodeccCuOHaAIbLHON
JESATCTbHOCTH

4.2
Paznen 5, Tema 5.1.
Pa3nen 6 Tema 6.1

Paznen 7
Tewmsnr, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kon u HauMeHOBaHue Paznen/Tema Bxonnon Tekymunii KOHTPOJIb PyGexunsiii | [Ipom
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJIb | €XKYTO
YyHas
aTTeCcT
anus
OueHo4HOE CpeIcTBO
OK 01. Buibupats criocobsi Pazpgen 1. Tema 1.1, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auet
perer s 3aa4 1.2, Paznen 2 Ouenka Tecta KOHTPOJIb ¢ oLeH
MPOhecCHOHATHHO Tema 2.1 2.2, Paznen - OIIEHKA MPAKTUYECKUX padboT HBIX paboT; | KO
JIEATEIIbHOCTH IPUMEHUTEIBHO K 3 i OLICHKA BBITOTHCHHA
PA3THYHBIM KOHTEKCTAM Tema3. 1.,3.2 1abopaTopHBIX PaboT;
Paznen 4 Tema 4.1.
4243
Paznen 5, Tema 5.1.
Pa3nen 6
Tema 6.1 Paznmen 7
Temsr 7.1, 7.2, 7.3
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBpEMEHHBIE Cpe/icTBa Moucka, | Pazmen 3Tema3. 1 Ornenka Tecta KOHTPOJIb
aHaJIN3a U UHTEPIIPETALUU Paznen 4 Tema 4.1. - OIIEHKA MPAKTHUYECKUX paboT HBIX paboT;
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OK 04. 3ddexTrBHO

Paznen 2. Tema, 2.2,

B3aMMOJICUCTBOBATh M paboTath | Pazmen 6 Tema 6.1 (porTanbHbii Ompoc; Ouenka .
B KOJUICKTUBE U KOMaHJIE Paznen 7 Temsr, 7.2, - OUCHKA NPAKTUHCCKHX PAOOT  IKOHTPOIBHOI
73 - OIICHKA BBITIOJIHEHUS | paOOTHI
1abopaTopHBIX PaboT; Ouenka
KEHCOB
OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka
COXPaHEHUIO OKPY KaOIIEH - OIIEHKA MPaKTUYECKUX padboT KeiicoB
CpelIBl, PECYpPCOoCOepEKEHHIO, Pasen 3Tema3. 1 - OIICHKA BBITIOJTHEHHUS
IPUMEHSTH 3HAHUS 00 Pasnen 6 Tema 6.1 1abopaTOPHLIX padoT;
W3MEHEHUH KJIMMAaTa, MPUHIIUITBI
OepexITMBOro MPOU3BOJICTBA,
3 PeKTUBHO ACICTBOBATH B
YPE3BBIYAMHBIX CUTYAITASIX
[1K 2.6. OcymectBiars coop  [Pazgen 4 Tema 4.1. Ouenka
uHopmaiuu o nestenbHocT  [Pazgen 6 Tema 6.1 (bpoHTaIBHBIN ONMPOC; KEHCOB
00BEKTa BHYTPEHHETO KOHTPOJIS - OIIEHKAa MPAKTHYECKUX paboT
0 BBITTOTHEHUIO TPeOOBaHUM - OIICHKA BBITIOJTHCHUS
IPaBOBOI 1 HOPMATUBHOM Oa3bl 1abopaToOpHBIX paboT;
Y BHYTPEHHHX PETJIaMEHTOB
IIK 4.4. TIpoBoauTh Pa3znen 6 Tema 6.1 OneHka
KOHTPOJIb W aHAJM3 Paznen 7 Temst 7.1, (bpOHTaNBHEII OIPOC; KEHCOB

nHdopmaruu 00 aKTUBaxX M
(MHAHCOBOM TIOJIOKCHHUH
OpraHu3aluu, e
MJIaTEXKECTIOCOOHOCTH U
JIOXOAHOCTH

- OIIEHKA MPAKTHUYECKUX paboT
- OIICHKA BBITIOJTHCHUS
n1abopaTopHBIX PaboT;
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3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraroM MpoBEpKU YpOBHSI YCBOCHHsI y4eOHOTO Marepuana sBIsSeTCs
orMmeTka. [Ipu olieHke 3HaHM ydyammxcs npeamnoaraeTcs: oopaiiarb BHUMaHue Ha
PaBUIBLHOCTb, OCO3HAHHOCTh, JIOTUYHOCTh W JIOKA3aTE€IIbHOCTh B HU3JI0KCHUU

Marcpualia, TOYHOCTB HCIIOJIb30BaHUA XUMHYECKOM TCPMHUHOJIOTHH,

CaMOCTOATCIIbHOCTD OTBE€TA. OHeHKa 3HAHUU

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

IPEAIIOIaraeT YYET

OpraHu3aluu padboThI.

Hcxons u3 nocTaBIeHHBIX LIENEH, YYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH W3JIOKEHHUS COIEPIKAHUSA, IOJTHOTY PACKPBITHUS

HOHHTHﬁ, TOYHOCTD y1'[0Tp€6J'I€HI/IH Hay4YHBIX TCPMHHOB.

* CteneHb (hOPMHUPOBAHUS UHTEIUICKTYJIBHBIX M O0IICYYEOHBIX YMEHUM.

» CaMOCTOSITEILHOCTh OTBETA.
® Pequy}o T'PaMOTHOCTDB M JIOTHYCCKYIO ITOCJICA0BATCIbHOCTL OTBCTA.

Kpurepuu oueHKU KomMnbiomepHo npe3eHmayuu.

No Kpurepuu ouieHku Oan | oLeHKa

n/ JIBI

n

1. | KoMmmnbroTepHasi mpe3eHTalusi COOTBETCTBYET LENsAM M 3afadyam | S | OTiauuH
JUCUUTUTUHBIL, coJiepKaHue pe3eHTaluu MOJIHOCTBIO 0
COOTBETCTBYET 3asBJIICHHOM TEME, PACCMOTPEHBI BOIPOCHI IO
npobiieMe, Ciaipl pacroJioKEHbl JIOTUYHO, IOCJIE0BATENbHO,
3aBEpPIIACTCS MPE3EHTALNs] YETKUMH BbIBOJAMHU.

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3adadam | 4 | Xopoiu
JUCLUIIINHBL, coJiepKaHue pEe3EHTalUU IIOJIHOCTBIO 0
COOTBETCTBYET 3asIBICHHOW TEMe, 3asBJICHHAs TEMa pacKpbITa
HEJ0OCTATOYHO MOJIHO, MPU O(POPMIICHUH MPE3CHTALUU UMEIOTCS
HEJIOYETHI.

3. | KomnbrorepHas mpe3eHTalusi COOTBETCTBYET HENsIM U 3anaydam | 3 | YoBie
NUACLMIUIAHBI, HO €€ COAepKaHWEe HEe B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asIBJICHHOW TeMe, 3asBJICHHAs TEeMa pacKpbITa €JIbHO
HEJOCTATOYHO IOJIHO, HapyleHa JIOTUYHOCTb u
NIOCJIEIOBATEIBHOCTh B PACIIOJIOKEHUH CIIANJIOB.

4. | Ilpe3enTanus HE  COOTBeTCTBYyeT  uweiasiM u 3anadam | 2-0 | Heyzos
JUCLUIUINHBI, COAEP’KaHNE HE COOTBETCTBYET 3asIBJIEHHON TEME U JIETBOP
U3JI0)KEHO HE HAYYHBIM CTHIIEM. UTEJIbH

0
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Kputepun onenku pedepaToB, KOHCIEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ Tl | a

I}

1. | CooTBeTcTBHE LENSIM W 3ajladyaM AUCIHUIUIMHBI, aKTyaldbHOCTh | 5 | OTiaud
TEMbl U PAaCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAass TeMa IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHE JWCKYCCHOHHBIX BOIMPOCOB IO  Mpobieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B U3JI0KEHUH
MaTepuaa,KoJMueCTBO HCCICIOBAHHOW JIUTEPATyphl, B TOM
YHCJIE HOBEHIIMX HCTOYHUKOB IO MPOOJIEME,4eTKOCTHBBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHONM TEME, HAy4YHOCTb SI3bIKa W3JIOXKEHUSI, 3asiBJICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCS HEJIOUYETHI.

3. | CooTBeTcTBHE TIENsIM W 3a7adaM AWCIHMIUIMHBI, cojaepxkaHue | 3 | YIoBn
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asiBJICHHAs] TeMa PacKphITa HEJOCTATOYHO TOJIHO, UCIIOIH30BAHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh M MOCIIEA0BATEIHOCTh BU3JIOKEHUU MaTepHalia, pu
oopMIIeHHUHU pabOThl UMEIOTCS] HETIOUYETHI.

4. | Pabora HE COOTBETCTBYeT IeisM M 3adadyaMm aucuuiuiuusel, | 2-0 | Heyno
cojiep>KaHue pabOThl  HE COOTBETCTBYET3asIBJICHHOU BJICTB
TEeMe,COoJIepKaHue pabOThl U3JI0KEHO HE HAYUHBIM CTUJIEM. opuTe

JILHO
Kpurtepun oieHKH KOHmponwvHoul padbomul:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

1. | KouTponpHas paboTa mpeacTaBieHa B YCTAHOBJIEHHBIM cCpok M| 5 | Omim
obpopmiiecHAa B CTPOIOM COOTBETCTBUM C  H3JIOKEHHBIMU 9HO

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TJIyOOKO aHAJIM3HPOBATh MPOOJIEMY M JICNIaTh
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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
CpOK # odopMIIEeHAa B COOTBETCTBUM C H3JIOKEHHBIMU 110
TpeOOBAHUSIMU;

- MOKa3aH JOCTAaTOYHbIA YpPOBEHb 3HAHUS U3YUYEHHOTO
MaTepuaia 1Mo 3aJlaHHOM TeMe, MPOSBJIEH TBOPYECKUU MOAXOJ
Ipy OTBETE Ha BOIPOCHl, YMEHHE aHAJIU3UPOBATh MPOOJIEeMy H
JieaTh 0000IIAIOIINE BBHIBOIBI;

- paboTa BHITIOJIHEHA TTOTHOCTHIO, HO JOIYIIICHO 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 TIPaBUIILHO BBHIIIOJTHEHO MEHEE MOJIOBUHBI PaOOTHI; TBOP
- €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU uTen
MPaBUJIHLHO BBITIOTHII HEe OoJiee 10 mpolIeHTOB BCeX 3aJaHuM. BHO

Kpurepuu oueHku npakmuueckoii pabomoi:

Ne Kputepuu onienku Oas1 | OleHK

n/ Jbl | a

n

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

CPOK C MCTIOJIb30BAaHUEM PEKOMEH/IAINIA MPETo1aBaTes; HO
— TIOKa3aH BBICOKMIA  YpPOBEHb  3HAHUSA H3YYEHHOTO
Marepuana 10 3aIaHHOU TEME,

— MPOSIBIICH TBOPYECKUH MOAXO,
- yMeHue ThayOOKO aHamu3upoBaTh MpodiieMy ©  Jenath
o0oO0uIaronye NpakTuKO-OPUEHTUPOBAHHBIE BBIBOJIBI;
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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.
KpuTtepun o11eHKH YCTHBIX 0M6enos
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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HEOO0IbIIINE HETOYHOCTH IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB
WIN B BBIBOJIaX M 0000IIEHUSX.

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

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

9. IloHnMaHne OCHOBHBIX XMMUYECKUX B3aMOCBS3EH.

10. Ilpu pemieHMM XMMHUYECKUX 3a7ad CleJIaHbl BTOPOCTEIICHHbIE
OILIUOKH.

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

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

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

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

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

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

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

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

9. 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

23




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

5. Ilpu otBeTe (Ha OJUH BOMPOC) JOMyCKaeT 0oyiee ABYX IpyObIX
OIIMOOK, KOTOpPBhIE HE MOXKET HCIPABUTh AK€ NpPU MOMOIIH
mejarora.

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

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

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

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 6aﬂﬂbHO-peﬁTHHFOBOFO U OTMETOYHOI' O

KOHTPOJIS
YpoBeHb c(hOpMUPOBAHHOCTH Cymma TpaguunonHas
KOMIIETEeHI M PEUTHHIOBBIX OlleHKAa
0aJ10B
[ToBbIlIEHHBIN 90-100 OtnauyHO
bazoBsIit 75-89 Xopol1io
[ToporoBbiii 60-74 Y 10BNETBOPUTEIBHO
Henocrarounsii Menee 60 HeynosnersopurenbH
0

Kpurepuu onenku ougpghepenuuposannozo 3auéma

[TpomexxyTouHast aTTecTalus OCYILECTBIISIECTCA B BUJIE
1 pepeHInpPOBaHHOTO 3a4eTa.
HuddepeHunpoBaHHblii 3a4eT — TMpecienyeT Ueldb OLEHUTh pPadoTy

CTYJIEHTa 3a CEMECTp, MOJYYEHHbIE TEOPETUYECKUE 3HAHUS, HX MPOYHOCTD,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPHUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YMEHHUE CHHTE3UpPOBATh IIOJYYECHHbIE 3HAHHUS U TPUMEHATH UX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne Kpurtepuu ouenku Bbaniabl Onenka

1 OOyuatromuiics Mpu OTBETE HA BCE BOTPOCHI: 5 OtnuyHo
- TMpOSBWI TNyOOKHE, TBOPYECKHE CIIOCOOHOCTH B
NOHMMAHUU  U3JIOKEHUU  Y4eOHO-TIPOTpaMMHOTO
Marepuana, NIOKa3bIBAET  BBICOKMI  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWMJI B3aUMOCBSI3b OCHOBHBIX TOHSTHH U
OUCLUIUIMH, WX 3HAYeHUEe JJs NpuodpeTraemMon
npodeccun; aHATU3UPYET OCHOBHBIC MOHATHUS C TOUKU
3pEHUs Pa3IUYHbIX ABTOPOB, IEMOHCTPUPYS 3HAHUE
y4eOHOM, TEepHOaUYecKOd U  MOHOTpaduyecKkon
JUTEPATYphl, 3aKOHOJATENHCTBA B PaMKax TEMAaTUKH
JUCLUIUIMHBI U TPAKTUKH €0 PUMEHEHHS],
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- TIOKa3bIBAET BCE CTOPOHHUE U CUCTEMATHYECKHUE
3HaHUSA  TEOPETHYECKOTO  MaTepuaa; BUJIUT
MEXIUCUUIUIMHAPHBIE CBA3H;

- MpOoQecCHOHANBHO, TPaMOTHO, IOCJIEIOBATEIBHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JIlaraeT  MaTrepua,
apryMEHTHPOBAHO (OPMYIUPYET BHIBOJIBL;

- TOJIHO, TPAaMOTHO H IIOCJIEAOBATEIBHO H3JIOKWII
OTBETHI HA BCE JONOJHUTEIBHBIE BOIIPOCHI U 3aJaHUSI.

- MOKa3bIBaET JOCTaTOYHBIN YPOBEHb
KOMIIETEHTHOCTH, 3HAHUS JIEKIIMOHHOTO MaTepHaia,
yueOHOMI u METOAMYECKON JUTEPATYPHI,

3aKOHOJATEIbCTBA U MPAKTUKHU €T0 TPUMEHEHUS;
- TOKAa3bIBA€T MOJHOE, HO HEJOCTATOYHO TITyOOKOE
3HaHUE Y4EOHO-MPOrPAMMHOIO MaTepuala, JOMyCTHII
Kakue-mu00 HETOYHOCTM B OTBETaX, CBOOOJIHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNN;
- HMEET TMPEJCTABICHUE O MEXKIUCIUILTMHAPHBIX
CBSI34X, YBSI3bIBAECT 3HAHWS, T[OJYyYEHHBIE IpHU
U3YUYEHUH Pa3IMYHbBIX JTVCLMILUIVH, yMEET
aHaJIM3UpOBaTh  NPAKTHUYECKUE  CUTyallUH, HO
JOTyCKAaeT HEKOTOPBIE TOTPEIIHOCTH;
- YBEpPEHHO U MpodhecCHOHATBHO, TPaMOTHBIM
SI3bIKOM, SICHO, YETKO U IMOHSATHO M3JIaraeT COCTOSIHUE
U CyTh BOMpOCa; MpPUBJIEKACTCS WH(POPMATHUBHBIA U
WUTIOCTPUPOBAHHBIA ~ MaTepuala, HO TMpHU OTBETE
JIOTyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- BONPOCHL, 3a/JaBa€Mbleé 3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHUI.
Jomyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBa€T IMOBEPXHOCTHbIE 3HAHUS Yy4eOHO-
MPOrpaMMHOT0 MaTepuaia, MpU OTBETE€ OTCYTCTBYET
JOJDKHAs CBA3b MEXKIY aHAIW30M, apryMEHTalueil u
BBIBOJIaMH; OJIHAKO B 1I€JIOM B TIOJTHEE OPHUEHTUPYETCA
B NpOQUIMPYIOIUX ISl JAHHOM CHEelHaTbHOCTU
TUCIUTITAHAX;

- BJIaJieeT NMPAKTHUYECKUMU HaBBIKAMU, HO UyBCTBYET
cebs HE YBEPEHHO npu aHau3e
MEXTUCITUTUTMHAPHBIX CBSI3EH;

- Ha TIOCTaBJICHHBIE BOTIPOCHI OTBEUAET HE YBEPECHHO;
- B OTBETE JOMYNIEH pSA JIOTUYECKUX OIIUOOK,
apTryMEHTbI IPUBJIEKAIOTCS HEIOCTATOYHO BECKUE;

- OTBeT  KOMIIO3UIIMOHHO  HE  BBICTPOEH,
JEMOHCTPUPYETCS  CPEIHUU  YpOBEHb  BJIAJICHUS

Y noBneTBoO
PUTEIBHO
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JUTEPATYPHBIM  SI3BIKOM  TIpH  (OPMYTUPOBAHHUH
TE3UCOB M ApTYMEHTOB;

- Ha  TIOCTAaBJICHHBIE = KOMHCCHEH  BOIIPOCHI
3aTPyAHIETCS C OTBETAMHU, IMOKA3BIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.

Jonyckaercs He 6oJiee 3—4 ommoOoK.

- HE YCBOWJ 3HAYUTENIbHYI0 4YacTb Yy4eOHO-
IPOrpaMMHOr0 MaTepuajla WIM IOKa3bIBAaeT KpailHe
ciabple 3HaHUS y4yeOHOro Marepuana, HHU3KHUN
YPOBEHb KOMIIETEHTHOCTH;

-IEMOHCTPUPYET KpallHE HEYyBEPEHHOE W3JI0KEHUE
BOIIPOCA;

- uMeer cnalbbli ypoBeHb NPO(EeCCHOHATBHBIX
3HAHWM, 3aTPyAHSAETCS NpPU AHAIM3E MPAKTHYECKUX
CUTyallMil; HE MOXET TMPUBECTH MPUMEPHI H3
peanbHOM MPAKTUKH;

- HE YBEPEHHO M JIOTUYECKH HE IIOCIIEN0BATEIBHO
U3JlaraeT MaTepual; B  OTBETE€ NPHUCYTCTBYIOT
CEPBE3HBIE HAPYIICHNsI KOMIIO3UIIMOHHBIE, PEYEBBIE U
HOPMATHBHBIE;

- HENPaBWIBHO OTBEYA€T HA  IIOCTABJICHHBIC
HK3aMEHAaTOpPOM  BOIIPOCHl WJIM  3aTPYAHSETCA C
OTBETOM; OTKa3bIBAETCS OT OTBETA.

CraBUTCS IPY HAJIMYUU CBBILIE ISITH OIIHUOOK.

2-0

Heynos
JIETBOpHU
TEJILHO

IlepeyeHbOIIMOOK:
I'pyovie owuoku:

He3nanueonpeneneHniioCHOBHBIXITOHATUI,3aKOHOB, TPABUII,0CHOBHBIXITOJIO

XKeHuhTeopuu, HopMyJ1, OOIIEHPUHITHIXXUMUYECKUX CUMBOJIOB.

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

HGYMCHI/IG IIPUMCHATL 3HAHUA JI1 PCHICHHUA 3aJa4d U OOBSICHCHUS

XUMUYECKUX SIBJICHUI;HEMPAaBUILHO CPOPMYIMPOBAHHBIE BOMPOCHI 33Ja4u

HJIN HCBCPHLIC 0O0BSICHECHUSA X04a €CpCUICHUS; HC3BHAHHUC ITPHUEMOB PCHICHHA

3aJa4, aHaJIOIM4YHbIX PaHCC PCIICHHBIM B KH&CCG,OHII/I6KI/I, IIOKAa3bIBAKOIIUC

HCIIPAaBUIJIBHOC ITIOHMMAaHHEC yCJI0BUSA

HCIIPAaBUJIIbBHOCHCTOJIKOBAHHUCPCIICHU A.
HCyMCHHG‘II/ITaTBI/IHI/IcaTB XUMHUYCCKHUE CUMBOJIBI.

3aJa4Hn

nJIn

HeymenuenoaroroBUTbKpadboTe1abopaTopHOe000pyI0BAHUE, IPOBECTHOIIBI

T,HE0O0XOIUMBICPACUCTHI, MITH
HCTO0JIb30BAaThII0Y YEHHBIC TAHHBIEIJIIBBIBOJOB.

He6pexxHoeoTHOILIEHNEKIIa00paTOPHOMYO000PY I0BAHU IO PEAKTHBAM.
HeymenneonpenenuteokazaHien3MepUTeIbHOTOnpruoopa.
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8. HapymenuerpeboBaHUNHTIPaBIIIOE30MaCHOTOTPYAANPUBINIOIHEHUUIKCIIEPU
MEHTA.

Hezpyovieouuoku:
1. HerouHoctudopmynnpoBOK,ONpeaeIeHHI, TOHATHI1,3aKOHOB, TCOPU A, BBI3BA
HHBICHETIOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISAEMOIO MOHSTHS,
OIIMOKH, BBI3BAHHBICHECOOIIOJJEHUEM YCIOBHA MPOBEACHUUONBITANIN

U3MEPEHNN.

2. HpOHYCKI/IHHHGTO‘IH0CHaHI/IcaHI/IeHaI/IMeHOBaHHﬁCHHHﬂuq)HSquCKI/IXBCJII/ILII/I
H.

3. HepaunoHanbHBINBBIOOpXO1apEILICHUSI.
Heoouembui:

1. HepaumoHnanbHbl€3aIMCUIIPUBBIYUCIECHUSAX, HEPAMOHATBHBICTIPUEMBIBBIUHC
JIEHUU,Ipe00pa30BaHUIN pPelICHHIT3a1ay.

2. ApudpmeTnuecknueomrOKUBBbIYUCICHUSAX,ECIUITHOIMOKUT PYOOHENCKAKALO
TPEAIBHOCTD MTOJIyYEHHOTO pe3yJIbTaTa.

3. OTaenbHbIENOrpEeIIHOCTUB()OPMYITUPOBKEBOIIPOCAUINOTBETA.
HeOpexHOEeBbITOIHEHHE3aTUCEN XUMUYECKUX YPAaBHEHU.

5. OpdorpaduyeckennyHKTYallHOHHBICOITUOKH.

4. KOHTPOJIbHO-OLIEHOYHBbIE CPEICTBA MO JUCUUIINHE «XHUMHUS»

4.1. MaTepuaJibl OLIEHOYHBIX CPEJACTB JJIs1 BXOJAHOT0 KOHTPOJISI
Bapuanr 1

1. Xumudeckuii 3JIEMEHT, B aTOMax KOTOPOTO PACIPEICICHUE JJIEKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeO3 2)SO3; 3)N,0s 4) P,0s
2. B rnaBHbIX noarpynmnax [leproaudeckoil CHCTEMBI C YBETUUCHHUEM 3apsjia Aapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEMETaJUIMYECKUE CBOMCTBA
2) U3MEHSETCS BAJIGHTHOCTh B BOJOPOJIHBIX COSTUHEHUSX
3) YMEHbIIAIOTCA METAININYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSIHHOM BbICIIIAsi BAJICHTHOCTD
3. XuMHuecKas CBsI3b B KPUCTAIIE XJIOPHIAa HATPUS:
1) KoBaJIeHTHas HEMOJISIpHAS 2) KOBAaJIEHTHAs MOJIIpHas
3) Metayuinueckas 4) nOHHas
4. CrerneHb OKUCIIEHUS -4, a BaJIGHTHOCTH [V atoM yriiepojia uMeeT B COCIMHCHUU:
1) CO22) CH4 3) H,CO34) CCly4
5. CHOXHBIM SIBISIETCSA KaXJ0€ U3 IBYX BEIIECTB:
1) cepa 1 030H 3) cepHasi KUCIIOTa U KBapI]
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2) 6enbrit hochop u azoTHas KucioTa 4) Boja u dapuit
6. 'openue cepoBogopoma: 2H,S + 30, = 2H,0 + 2SO, sBnsercs peakuei:
1) OKHCIHUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTHYECKON, SK30TEPMUIECKON
2) OKUCIUTENBHO - BOCCTAHOBUTEIBHOM, KAaTAIUTUYECKOM, S HIOTEPMUIECKON
3) 3aMeleHust, HeKaTATUTUYECKOU, YHA0TEPMUUECKOIM
4) oOMeHa, HeKaTaTUTUYECKOM, SK30TepMUYECKON
7. COKpalleHHOMY MOHHOMY ypaBHeHHIo: Zn*2 +2 OH"=Zn(OH); cooTBeTCTBYET
JieBasi YaCTh CXEMbl YpaBHEHUS! XUMHUECKOU PEaKIINHU:
1) ZnSO,4 + KOH ----» 3) Zn(NO3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. BO3MOXHO XUMHUYECKOE B3aUMOICHCTBUE MEXKTY CIACAYIOUIIMHE BEIIECTBAMHU:
1)AluNe2)CuuH;3)Znu P 4)Feu H,
9. Okcup xene3a(lll)ne B3auMoieCTBYET C:
1) constHO# KMCIOTOM 2) BOAOM
3) rUAPOKCUIOM HATpHs 4) CEPHOM KUCTIOTOM
10. Bepapl nm cheAyrommpe CYyXACHHS O TpaBWiIax Oe30macHOM paboThl B
XUMHUUYECKOH 1aboparopuu?
A. B nabopaTopuu Heb3d 3HAKOMUTBHCA € 3a1aXOM BEILECTB.
b. CepHy10 KUCHOTY CIEAYET pacTBOPSTH B TOPAYEH BOJIE.
1) BepHO TOJIBKO A 3) BepHBI 00a CyKICHUS
2) BepHO TONBKO b 4) 00a cykaeHust HeBEpHBI
Bapuanr 2

1. Xumunueckomy sneMeHty 3-ro nepuoga VA- Tpynmbl COOTBETCTBYET CXeMa
pacnpeneneHus AIEKTPOHOB MO CIIOSIM:
1)2,8,32)2,8,53)2,54) 2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme J1.1.
MenzeneeBa COOTBETCTBYET:
1) yncny 37I€KTPOHOB B aTOME2) UUCITY AJIEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBICIIECH BaJIEHTHOCTHU 3JIEMEHTA 10 KUCIOPOAY
4) 4uciy 3JIEKTPOHOB, HEJOCTAIONIMX JI0 3aBEPIICHHS BHEIIHErO 3JIEKTPOHHOTO
cios
3. MoHHas xumuyeckas CBsI3b peaju3yercs B:
1) xnopoBogopoe 3) okcuae yriaeposa (IV)

2) runpokcujie Hatpus 4) okcune yriepoxa (1)
4. Atom yriepojia NposiBIISET BaJI€HTHOCTh, HE paBHYIO [V, B MoJiekyie:
1) yrnekucnoro rasa 3) merana
2) yrapHoro ra3a 4) yroiabHOW KUCJIOTHI
5. K KMCJIOTHBIM OKCHJIaM OTHOCHUTCS KaXKJI0€ U3 JIBYX BEIIECTB:

1) COZ, CaO 2) SOQ, P205 3)802, CcO 4) P205, Aleg
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6. Peaknuus, ypaBuenue koropoii 2NaOH +CuCl, = Cu(OH), + 2NacCl,
OTHOCHUTCS K PEAKIIHSIM:

1) paznoxeHus 2) coeanHenns 3) 3aMelleHns 4) obMeHa

7. B3anmo1eficTBUIO COJITHOM KUCIIOTHI M €IKOTO HaTpa OTBEYAeT KPaTKOE MOHHOE
ypaBHEHUE:

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

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

8. AmomuHM 00pasyeT cyibdaT amOMUHUS IPU B3aUMOJICHCTBUH C:

1) cepoii 2) cepHOl KUCIOTOU 3) CEpHUCTOM KUCIOTOU 4) CepoBOAOPOAOM
9. Oxcun xene3a(Il) B3aumoaeicTByeT ¢ pacTBOPOM:

1) ammunaka 3) kapOoHaTa Kajus

2) 6pomoBoaopoaa 4) XJIopuaa HaTPuUs

10. Xnopun xene3a (II) B BogHOM pacTBOpE MOXKET pearupoBaTth C:

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

4.2. MarepuaJibl OLIEHOYHBIX CPEJACTB TEKYILIEero KOHTPOJIS 110
AUCHUILTHHE «XHMHUD)

Texkymmii KOHTPOJb pe3yJbTaTOB OOY4YEHUS MOXXHO OCYILIECTBISAThH
pa3IMYHBIMM METOJAaMU W C TOMOLIBIO Pa3IMYHBIX OLIEHOYHBIX cpeactB. [lo
JUCLHUIUIMHE «XUMHUS» B Kauye€CTBE CPEACTB TEKYILErOo KOHTPOJISI MPUMEHSIOTCS
BOIPOCHI JIJIsl OPraHU3allyd YCTHOTO U MUCBMEHHOTO ONpOoca, CUCTEMBI 3aJaHuil B
TEeCTOBOM (hopMe, 3aJaud U YIpaKHEHUs], MPAKTUKO-OPUEHTUPOBAHHBIE 3a/laHuUs
(TeopeTHUecKue, pacueTHbIe, CUTYallMOHHbIE), JTa0OpaTOpHbIe pabOThl U JAPYyTUE

OLICHOYHBIC MCPOITPUATHA. Hwmxe MNPUBCACM ITPUMCPLI HCKOTOPLIX U3 HUX.

4.2.1. Cuctembl 3a1aHNI B TecTOBOM opme.

HaszBHle TeMbI Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX 3JIEMEHTOB U

[IPUPOJA XUMUYECKOU CBA3)

Pesynbrar 00ydenust [COCTABIATh  XHUMHYECKHE (OPMYIBI COCIMHECHMH B
COOTBETCTBUHM CO CTEIEHBIO OKHUCICHHS XUMHUYECKHX
DJIEMEHTOB, UCXOMs u3 BaJICHTHOCTH U

HIIEKTPOOTPUILIATEILHOCTH

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 MOsIpHAS ¥ KOBAJICHTHASI 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
1
Obupie OK 01 TIK 2.6
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 — oprodocdar runpokconunka; I' — ruapooprodocdar muHka.
5. Ykaxxurte MONEKyJIApHYI0 hopmyiTy TUapOCyibhaTa MarHus:
A —Mg(HSOs3),; b —Mg(HS),; B — MgHSOy; I' = Mg(HSO,)s.

Haspamme temsr | 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 IBYX 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

3. I'mapoxcun xpoma(Ill) mpeBparmaeTcss B KOMIUIEKCHOE COSTUHEHHE TIPH
B3aMMOJICHCTBUU C BOJHBIM PACTBOPOM

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

4. Kakoe 0CHOBaHME IPU HAIPEBAHUHM JIETKO PEBPAIAETCS B OCHOBHBIN OKCHU?
1) KOH 2)Cu(OH)2 3y CsOH 4) NH,OH

5. TIpespamenne NaOH — NasSO4 ocymecrsnsercs npu Bsanmopeiictsuu c
1)52)S02 3) HaS 4) NaHSO4

6. Ca(HCO3) oOpasyercs u3 Ca(OH) TIPH B3aUMOJICHCTBUU C
1) NaCOs3 2) n30BITKOM CO 3) CaCOs 4) n30BITKOM CO

7. NaH504 o6pasyercs us NaOH ppy szaumopeiicrsuu ¢

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

8. 'mnpoxcun xene3a(ll) B3ammoaericTByeT C

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

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

9. PactBOp rusipokcua HaTpUs HE pearupyer ¢

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

10. PaCTBop T'MAPOKCHU A HATPpUA pCarupycCT ¢ KaXKIbIM U3 JIBYX BCIICCTB

11. T'uapoxkcun meau(Il) B3anmMoieCcTBYET C KaXKIbIM U3 IBYX BEIIECTB:
1)503 y HCl 2y NayS  KNO3 3) HaS504 4 H2O 4) NaoSO4  HBr

12. I'mapokcu Kaublids HE B3aUMOJACHCTBYET C

1) oxkcunom yraepoaa(Il) 2) 6pomom 3) cepoBonopoaom 4) XJI0pOBOAOPOIOM
13. Kakue nBa BemecTBa MOTYT pearupoBaTh 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

14. B menoyax pacTBopsieTcs
1) menp 2) xxene3o 3) kpeMuuii 4) yriepos
15. Kakoe cj10’)KHOE BEeIlIeCTBO MOXKET pearupoBaTh U C COJSTHON KUCIIOTOM, U C
TUJIPOKCHUIOM HATpHUS?
1)SOz2 ) Zn(OH): 3) MgSO4 4)CaCOs
16. B npoOupKy ¢ HepaCTBOPUMBIM COEAMHEHUEM X JT00aBUIN HECKOIBKO Karleh
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

17. B npoGupKy ¢ HEpacTBOPUMBIM COESAMHEHUEM X J00aBHIIM PACTBOP BEILIECTBA
Y. B pe3ynbTaTe peakiiuu HaOJ¥01aau BbIIEJIEHUE PACTBOPEHUE OCA/IKA.
W3 npeioxkeHHoro nepeyHs Bpioepure BemecTsa X U Y, KOTOpbIE MOT'YT BCTYNAaTh
B ONIMCAHHYIO PEAKITHIO.
1) NaOH 2)KCl 3) BaSOy4 g) Zn(OH)4 5) Ca(NOj3)2
Bapuant 2
1.Kakoii U3 OKCUA0B MPOSBISET OCHOBHBIE CBOMCTBA:!
a) OKCHJI KaJlust
0) oxcun cepri(1V)
B) okcu yriaepoaa(ll)
r) okcun xenesa (111)?
2. KucnoTHbIi XxapakTep NposiBIsSET OKCU/I!
a) ZnO 06) P,Os B) KO r) CaO
3. B kaxoii u3 cTpok npuBeAeHb! (OPMYIIBI TOJIBKO BBICIIUX OKCHIOB?
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?
a) CO; 6) H, B) NH3 F) O,
5. Oxcu Kanplys pearupyeT ¢ KaXabIM U3 JIBYX BEIIECTB:
a) TUAPOKCHUIOM HATPHs U CEPHOM KUCTIOTON
0) oxkcunom cepbl(IV) u Bogoit
B) COJISTHOM KHMCIJIOTOM M OKCUJIOM KaJIusi
r) okcusioM yriaepoaa(IV) u rungpokcuom autus
6. [1pu B3auMOJIEHCTBUU KaKOTO BEIIECTBA C BOJION HE 00pa3yeTcs MIeI0Ub
a) OKCHJIa KaJIus 0) oxcuna meau(1l)
B) OKCHJIa HATPHUSI ') OKCHJa KaJIbIIHs
7. Kakoe u3 BemecTB HE BCTPEYAETCs B PUPOJIE
a) okcun kpemuus (1V) 0) Bona
B) YIJIEKUCIIBIN ra3 ') OKCHJI HaTpHsl
8. dopmya aHTUIPUIA CEPHOU KUCIIOTHI:
a) SOz 6) SOg B) HzSOg F) HzS
Q. Kakue u3 npuBeIeHHBIX YTBEPKIACHUN BEPHBI?
1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHMSI.
2. OCHOBHBIE OKCHBI 00Pa3yIOT TOJIBKO METaJIIbI.
a) BEpHO TOJBKO 1 0) BEpHO TOJILKO 2
B) BEpHBI 00a YTBEPKACHUS r) 00a yTBEpKICHUS HEBEPHBI
10.  Oxkcup yraeponaa (IV) pearupyet ¢ KaxJIbIM 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
) pocdopHOit KHUCTOTOH U BOJIOPOIOM

11.  Oxcugsl ¢ obmeit popmysoit RoO3 n RyOs 00pa3ytor anemMeHTsI

a) yriaepojga ©0) azora B) cepbl T) propa

12. Mexy coboii B3aUMOJICUCTBYIOT

a) SlOz n HZO 6) COZ nu HZSO4

B) CO; u Ca(OH); r) Na;O u Ca(OH);

13. B cxeme mpeBpalieHuit

HarpeTh + H,O
CaCOz — X;i — X

BEIIECTBOM «X2» SIBIISICTCS

a) CaO 06) Ca(OH), B) CaH; r) Ca(HCO3),

14. Oxcun cepsi(IV) He B3auMOACHCTBYET €

a) No,O 6) H,O B) CO, 1) NaOH
15. B cxeme npeBpaiieHuin
+ 0O, + SO3
Cu — X1 — X5
BEIIIECTBOM X7 SBIISIETCS
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 ONIMCAHHYO PEAKITHIO.

1) NaOH 2) KC1 3y BaSOy 4) Zn(OH)s 5) Ca(NO3)2

BapuanT 3

1. Hutpar amoMuHHS B pacTBOPE B3aMMOJICHCTBYET C

1) KCI  2) Fe(NO3). 3) MgCl; 4) Ca(OH)

2. C BOIHBIMU PacTBOPAMHU XJIOPOBOJIOPOA, TUAPOKCHIA OapHsl ¥ XJIOpUIa MEIH
(1) pearupyer

1) CaCO; 2) K,S0O3 3) Na,SO4 4) A|2(804)3

3. U ¢ xkene3oMm, U ¢ THIAPOKCUIOM KaJlisl M C HUTPATOM cepedpa pearnupyeT B
pacTBope

1) MgCl; 2) Na,SO, 3) ZnBr; 4) FeCl;

4. U ¢ ruApOKCHUIOM HATPHUsI, U C COJITHOW KUCIIOTOM, U C XJIOpU0M Oapus
pearupyeT B pacTBope

1) (NH4)2CO3 2) Zn(OH), 3) CO, 4) Na,SO4

5. PacTBOp Moauaa Kajus pearupyeT ¢ KaKIbIM U3 BELIECTB
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6. 'mapokapObOHAT HATPUS pearupyeT ¢ KKIbIM U3 BEILIECTB
1) CaCl, u NaOH 2) NaOH u HCI 3) HCl u O 4) O, u CO;
7. U ¢ XJ10pOM, U C THAPOKCUAOM KallHsl, U C HUTPATOM cepedpa pearupyer
B PacTBOpE
1) Nal 2)FeCls 3) FeCl; 4)CuSO4
8. KapOonar kaybliysi pyu OOBIYHBIX YCIOBUSAX pearupyer ¢
1) KpeMHHEBOM KHUCTIOTOM
2) YIIIEKUCIIBIM Ta30M B BOJHOM PacTBOpE
3) TMAPOKCUIOM HATPUS
4) pacTBOpOM XJIOpHIa Oapus
9. O4HMCTUTH BOLY OT HOHOB KaJbIIHsI, COAEPIKAIUXCS B PACTBOPEHHOM B HEH
I'UJIpoKapOOHaTe KalbLMsl MOXKHO IIPU
1) kunstauennn? ) 1o6aBICHUU XJIopua oapus
3) noGaBIEeHUU COJSTHON KHCIOTHI
4) no6aBieHUH XJIOpUAA HATPUS
10. Cynbdua HaTpus B paCTBOPE HE pEarupyeT C
1) consitHOM KUCIOTON2) CEpOBOIOPOIOM
3) xiopom4) cysibaTom Kaus
11. Y ¢ meabto, U ¢ pacTBOPOM CyJib(hua HATPUS pearupyer
1) consnas Kuciao0Ta2) pacTBOp HUTpaTa cepedpa
3) ruapokcun kanus4) pactsop xiopuaa xenesa (I11)
12. Pearupytot Ipyr ¢ Ipyrom
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)
13. KapOoHat kajis B pacCTBOpE pearupyer C
1) rugpokcuIoM HaTpUA2) YTIEKUCIBIM Ta30M
3) xsopuoM HaTpHsi4) KUCIOPOIOM
14. Bo3MokHa peakuusi MExXIy
1) xJopuaOM aMMOHHMSI U THAPOKCHUIOM KaJTbIIHSI
2) cynb(aToM HATpUS U COJISTHOU KUCIOTOM
3) xnopunom meau (II) u pryTbro
4) HUTpaTOM HATPUS U BOJOMI
15. U ¢ rugpokcuaoM HaTpus U ¢ pa30aBIICHHON CEPHON KUCIOTOU pearupyeT Coiib
1) BaCl; 2) Cu(NO3), 3) NaHCO3 4) Caz(PO,),
16. A30T BbIIEIIAETCS IPU PA3T0KECHUN
1) NH,CI 2) (NH4)2CO3 3) NaNO3 4) NH4NO,
Bapuant 4
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1. Bo3moskHa peakiiysi B pacTBOPE MEXIY

1) Hutparom prytu (II) 1 measro

2) XJIOpUAOM HATPHUS U HUTPATOM KaJTvs

3) cynbdaTom Gapust ¥ COITHON KUCTOTOM

4) cynbduaom xenesa (II) u ruapokcuIom Kamus

2. U ¢ TtuipoKcuIoM HaTpUsl, U HUTPATOM cepedpa, U C XJIOPOM pearupyer B
BOJHOM pacTBOpE

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

3. IIpu meiicTBUM pacTBOpa CEPHOM KUCIOTHI HA pacTBOP KapOOHATa aMMOHUS
BBIICIISIETCS Ia3

1) NH32) CO; 3) NO; 4) SO;

4. 'mapokcu HaTpusi 0Opa3yeTcst IPU B3aUMOJCHCTBUU B PaCTBOPE

1) NaCl u H,0 2) NaNOj3 u Ca(OH);

3) NazSO4 u Ba(OH),4) NaCl u Fe(OH);

5. PactBop xsopuna xenesa (1) pearupyer ¢ KaxapIM U3 IBYX BEIIECTB
1)NaOHu Cu  2) HNOs;u Ag 3) Cuu HNO3 4) AgNO; u Ba(OH),

6. ITpespamierre Na[Al(OH)4] -- Al(OH)3

MIPOUCXOJIUT TIPH

1) TepMudEeCKOM pa3yioKEHUH UCXOAHOTO BEIIECTBA

2) NeHCTBUM HA UCXOJITHOE BEIIECTBO PACTBOPA IIETI0UU

3) mpoIyCKaHUM YIJIEKMCIIOrO ra3a 4epe3 pacTBOp UCXOJHOIO BEIIECTBA

4) neficTBUM HA UCXOJIHOE BEIIECTBO U30BITKOM PACTBOPA CHIIBHON KUCIOTHI
7. XnopuJ aMMOHHS B paCTBOPE pearupyer ¢

1) KOH  2) HNO3 3) KNO3 4) MgSO4

8. [IpogykTamu pa3ioKeHUs] HUTpaTa HATPUS SIBISIFOTCS

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

9. PactBOp KapboHaTa HATpHUsl HE pearupyer ¢

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

10. Ouenute MpaBUILHOCTH CYKIEHUN 0 KapOOHATaX

A. C COJISIHOM KMCIIOTOW pearupyroT Kak paCTBOPUMBIE, TAK U HEPACTBOPHUMBIE

KapOOHAaTHI

b. Peakuuu paznoxeHus kapOOHATOB SIBISIOTCS OKUCIUTEIbHO-
BOCCTaHOBUTEIHHBIMU

1) BepHO TONBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CyKIeHUS

4) o0a cyXaeHHUs HEBEPHBI

11. OueHuTe BEPHOCTD CYKJICHUI O HUTpaTax

A. ConsiHast KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTpATa a30THYIO KUCIIOTY
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b. Peakuuu pa3noxeHus HUTPATOB SIBISIOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU
1) BepHO TOBKO A2) BepHO TOJIbKO b

3) BepHBI 00a cyxkaeHusn4) 00a Cy)ACHUS HEBEPHBI

12. Hutpart cepebpa He ciocoOeH

1) 0Opa30BBIBATh OCAIOK MPU B3aMMOJCHCTBHH C PACTBOPOM XJIOPUIAOM HATPHUS
2) pa3zmaraThCs PU HArPEBAaHUM3 ) pearupoBaTh B pACTBOPE C MEIIBIO

4) pearupoBatTh ¢ YKCYCHOUM KUCIIOTOU

13. Ocanok cHayana BbINAJIAeT, @ 3aTEM UCUYE3aeT MPHU

1) nobaBneHnu pacTBopa XJIOPUIA IMHKA K PACTBOPY THAPOKCHUIA HATPUS

2) mpomyCcKaHUH YIIIEKUCIIOTo ra3a 4epe3 U3BECTKOBYIO BOIY

3) cmuBaHUH PacTBOPOB cyJb(dara HATPHUS U XJIopuIa Oapus

4) cnmuBaHMM PACTBOPOB KapOoHAaTa HATPUS U A30THOM KUCITIOTHI

14. KapOoHaT HaTpusi B pacCTBOPE HE pearupyer ¢

1) CO22) KOH 3) H3PO4 4) Ca(OH);

4.2.2. IllpakTH4yecKue 3a1aHUs U 321a4H

Pazpen 1. OCHOBBI CTPOCHHSI BelIECTBA - 337a4l Ha COCTaBJICHUE
XUMHUUYECKUX (HOPMYJT JBYXaTOMHBIX COECIUHEHUM (OKCUAOB, CYIb()PUAOB, TUIPUIOB
U T.IL.).
Hatime nazsanus ciedyiouum coeouHeHusIM.
L|20 MnO A“3 Cr,S; ZnH, Ag4S| CasN, C02 CaO P,0Os CC|4 NaBr FeS
MgHz A|4C3 KsPMnO, Fe,03 Clzo KCI Mng CrS CaH, SiH4K4C CazP, Na,O CuO
N2O3 Mn,O7 LIF  PClsHgBr  Ag,S  CuS  HCI Na;Si AIN LisP

szOgASgOg, NO-, BzOg B&Clz PBr; MHSPHg LiHB&zCA|4Si3 NagpNzoSi02 MgOCI’
F, K;SCH4 PbOAU203 NHs C&SN205 HgOA'P

CocraBbTe (POPMYIIBI IO HA3BAHUSM:

1. Hutpun kanus 1. KapOun nutus

2. Cunuima Mardaust 2. Oxcua pocdopa (I1I)
3. T'mapun anmroMuHUS 3. ®ropun meau (1)
4. Cynbdua ceunna (I1) 4. Oxcup cepedpa

5. bpomua nmuHka 5. I'mapua nutus

6. Oxcup yrinepona (1) 6. Cynbdun memu (1)
7. Oxcug xiopa (V) /. Hutpua Harpus

8. Oxcup Oapus 8. Momun cepebpa

9. ®ochun xenesa (I11) 9. Oxkcua xpoma (II)
10.KapObux maraus 10.Oxkcun azora (V)
11.T'unpun xkanus 11.T'unpun HaTpus
12.Cynbbun anroMuHus 12. Xnopug xpoma (IIT)
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13.Noaun meau (I) 13.Oxcun kanust

14.Cynbsdun prytu (1) 14.0Okcup mbimbsika (11)
15.0Oxcup xisopa (I11) 15.Cynbdua nuHka
16.Oxkcun cBuaIa (IV) 16.®ochua menu (I1)
17.0xcua nuHKa 17.0xcun xenesa (1I)
18.Cwmunua Kanblus 18.bpomua mapranma (1I)
19.T'uapun Gapus 19.Cynbdun mutus
20.Cynbdun xenesza(Ill) 20.Dochuna cepedpa
21.0Oxcup azota (1) 21.®ropun xenesa (1)
22.0Kcu aTrOMAHUSA 22.0xcup xpoma (V1)
23. Xmopun xene3a (11) 23.Hutpun mutus

24 Hutpun 6apus 24.Cynbdua Maraus
25.0xcup pryt (1) 25.0xcupn meau (1)
26.0xcun cypbsmel (V) 26. Xnopun prytu (1I)

Pazgea 2. XuMuyeckue peakuuu

3agauM  Ha COCTABJICHUWE YPAaBHCHUN peakIui: COCAMHEHUS, 3aMEIICHUS,
pasnokeHusi, oOMEHa M peakluid C Yy4yaCTUEM KOMIUIEKCHBIX COEIUHEHu# (Ha
npuMepe  THAPOKCOKOMIUIEKCOB — QIIOMUHUS W IIMHKA);  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN C UCTIOJIb30BAaHMEM METO/Ia DJIEKTPOHHOTO OalaHca; C
y4aCTUEM KOMIUICKCHBIX COEAWHEHMM (HAa mpuUMepe TUIPOKCOKOMILIEKCOB
ATIOMUHUSA U [UHKA)
1.Peakuueil 3aMeIIeHNS SIBIISIETCS

a) TOpeHre BOJIOPO/Ia B KUCIIOPO/IE;

0) BoccTanoBienue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE TUAPOKCHUIA KaJlis C CEPHOU KUCIIOTOM;

') TepMHUYECKasl IeTUIpaTalus TuIPOKCHU/Ia IIMHKA.
2. Peaxnusi, ypaBaenue kotopoit CaO+CO2=CaCOg3,Ha3bIBacTCs peakimei

1) coenunenus; 2) pasiaoxeHus; 3) oOMeHa;  4) 3aMelIeHuUs.
BzanmopencTBue ruIpoKCcHAa KajdblUsi C COJISTHOM KHCIOTOW - 3TO pEeaKIus
1) coenuuenust;  2) pasnoxkeHus; 3) oOMeHa; 4) 3aMereHus
3. YKaxuTe peakiuio, KOTopas SBISETCS peakiued pas3jokKeHUss M HUIET C
W3MEHEHHUEM CTEIIEHU OKUCIICHUSI:
a) Cu(OH); = CuO + H0; B) 2KNO3= 2KNO,+0;
0) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO;
4. Hanumure peakiuu, YKaxuTe TUIl PEaKIUu:
a) pa3J0KEeHUS YTOIbHON KUCIIOTHI; B) paznoxenus ruapokcuaa meau(1l);
0) moaydeHus: aMMHaKa U3 MPOCThIX BEIIECTR,;

39



I') B3aMMOJIEICTBHE a30Ta C KUCIOPOAOM
5. Hannmure peakuuu, yKaKUTE THUIl PEAKLIUU:

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 OataHca.

PaccraBbprexonpurimeH T

HI + H,SO4 — |, + H,S + H,0O
H,SO4 + Cu,0O — CuSO4 + SO, + H,O
HNO3 + FeO — FC(NO3)3 + NO + H,0
KNO; + Al + KOH + H;0 — NH; + K[AI(OH),]
SO, + KMnO4 + H,O — K»SO,4 + MnSO4 + HSO,
SO, + K,Cr,07 + H,SO4 — K»SO4 +CI’2(SO4)3 +H-,0

e 3ajauM Ha pacyeT KOJIMYECTBEHHBIX XapPAKTEPUCTUK MPOAYKTA PEaKIIUU
COCJIMHEHUS;, MacCOBOM WM OOBEMHOM JOJM BBIXOJA TNPOAYKTA PEAKIUU
COCIMHEHUS OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M TPOIYKTOB PEaKIIUH;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJHO W3 BEIIECTB
JIaHO B BUJIE pACTBOpPA C OIMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

1. Ilpu B3aumoIelCTBUM HATpuUsi KoJnyecTBOM BemiectBa 0, 5 Monb ¢ BOJOH
MOJIyYHJIA BOJIOpojl 00bEMOM 4,2 11 (H. y.) Beruncnure mpakTudeckuii BBIXO rasza
(%).
2.  Merammyeckuii  XpoM  MOJY4YalOT  BOCCTAHOBJIEHHMEM  €r0  OKCHJA
Cr,0O3 MeTaIMYECKUM  QTFOMUHUEM. BBIYHCIATE Maccy XpoMa, KOTOPBI MOXHO
MOJYYUTh MPU BOCCTAHOBIICHMU €r0 OKCHJAa Maccoul 228 r, ecinym MpaKTUYECKUW
BBIXOJ1 XpoMa cocTasisieT 95 %.
3. Omnpenenure, Kakas Macca MEJIU BCTYNUT B PEAKIHUIO0 C KOHIICHTPUPOBAHHOM
CepHOM KucioToW Ay monydenus okcuaa cepol (IV) oovémom 3 1 (H.y.), ecnu
BbIX0J1 okcuaa cepbl (IV) coctaBnsier 90%.
4. K pactBOopy, coaepxaiieMy XJopuj Kaiablusi Maccoi 4,1 T, mpujinin pactsop,
conepxkamuii pochar Harpus maccourt 4,1 r. OmpenenurTe Maccy IOJIYYSHHOTO
OcaJiKa, €I BBIXO]I MPOAYKTa Peaklnu cocTaBisieT 88 %o.

e 3ajaHKs HA COCTABJIICHUE MOJEKYJSIPHBIX U MOHHBIX PEAKIUI C y4aCTUEM

OKCHUJIOB, KHUCJIOT, OCHOBAaHHMH W COJICH, MOHHBIX pEaKIMil THUIPOJH3a COJICH,
YCTaHOBJICHHE U3MEHEHUS KHUCIIOTHOCTH CPEJIbI.

1. Kakue u3 coneii RbCl, Cra(SO4)3, Ni(NO3)2, Na;SO3; moaBepraroTcsi ruposinsy?
CocraBbTe HMOHHO-MOJICKYJISIDHBIC UM  MOJICKYJISIpHBIC ypaBHEHHS THAPOJIM3a

cooTBeTcTBYIOIMX colieil. Kakoe 3Hauenue pH ( > 7 <) uMEOT pacTBOpPHI 3TUX
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coJien?

2. Hanummure nojiHOE 1 COKpaIlleHHOE YPaBHEHUS PEaKIIHil:

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

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H2O (mmx) 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 = 2KCl + H,S1
Na,CO;3; + 2ZHNO3 = 2NaNO3 + H,0O + COzT
Mg + H,SO, = MgSO4 + HzT

Pa3nean 3. PacTBopsl

3aa4u Ha IPUTOTOBJIEHUE PACTBOPOB.

1. Onpenenure, CKONBKO IPaMMOB BEIIECTBA HYKHO Ui MPUTOTOBIICHUS 25 MII
10 M pactBOpa ruApoKcuaa HaTPUs.

OtBet: 10T

2. Onpeaenure, CKOIBKO T BOJIBI HEOOX01uMO TpubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOJYYUTH KOHEUHBIN PAaCTBOP C MaccoBOM goJien 1%.

3. Omnpenennute MacCoBYIO JIOJIIO BEIIECTBA B PacTBOPE, KOTOPBIM OBbLT MOTyuYeH
npubasiieauem 175 r KCI (0=20%) x 1000 r Bozb
4. OnpenenuTe MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, KOTOPHIN ObUT MOJy4YEH
npubasneHueM 30 r Na;CO4 x 1000 r BojbI

(coemuHeHus1) B MOJIEKYJie (CMecCH).

BapuanT 1. Beraucnuts MmaccoByo 1010 a3ota B Hutpate Kanbims (Ca(NO3);

Pa3nen 4. CTpoeHue u CBOIiCTBA HEOPTAHUYECKHUX BelleCTB

3amauyn Ha pacueT MaccoBOW JOJM (Macchl) XMMHYECKOTO JJIEMEHTa

BapuanT 2: Beruuciure comepikanue Kuciaopoja B nepmanranate kanus (KMnOy)
BapuanT 3: Beruncinre comepskanue cepbl B MuHepase nupure (FeSy)

BapuanT 4: Beruuciinre MaccoByio 70110 cepedpa B okcuje cepedpa (Ag20)

[TpakTryeckue 3amaHus MO  KiacCH(UKAIMK, HOMEHKIAType |
XUMHYECKUM (popMysIaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
1. Brinucathb OTACJIBHO OKCHUAbI, OCHOBAaHUA, KMCJIOTBI U COJIN. HaTB Ha3BaHU4.
A B B T i E K 3
1| Na,O | NaOH | CO, SO; MgO |[HNO; | Ba(OH) | CO MnO,
2
2 SIOZ Zn0O H3PO4 Aggo N203 Cr03 MnO HF HZS|O3
3| H,SO, | CO, Ca(OH)z BeO LiOH [ CrO MﬂzOg 803 SiOz
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4 A|203 BaO MgC02 CU(OH) Zn0O Cr,0; [ HMnO, Ca(OH)z K3POq4
2

5 NO HNO3 MnO N02 HCI H2504 NOz FeO PzOs

6| MgSO,4 | SO, Cl,05 H,Si0O; |AI(N | CO NO AL,O3 BaO

03)3

7| FeO KzCOg F9203 Hg(N03 CaO Ba(O Ag2504 PbSO3 AgOH
)2 H).

2. CocTaBUTH (POPMYIIBI BBICIIHX OKCHIOB DJIEMEHTOB C TTOPSIKOBBIM HOMEPOM:

1)14,34,41  2)75, 16, 3)33,50,40  4)86, 35,24 5) 21, 25, 32

3. CocTaBUTh MOJIEKYJIIpHBIC (POPMYJIBI OKCHIOB, MOJAMKUCATH XapaKTep OKCHJIA 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 OTAEIbHO O€3pa3InuHble, OCHOBHBIC, KUCJIOTHBIE U aM(OTEepHBIC
OKCH/IBI:

A b B r J| E XK 3 n

1| Na,O | CaO CO, SO; MgO |[N,O;|BaO |[CO MnO,
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
31S0, |[CO, CaO |BeO Li,O |CrO [Mn,0O3|SO; SiO;
41 Al,O3 | BaO SeO, |CuO Zn0O | Cr,0s | MnO; | CaO CrOs
5(NO N 203 MnO NOz NagO SOg NOZ FeO PzOs
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
7 | FeO | SOs; Fe,O; [ HgO CaO BaO |[Ag.0O |SO; PbO

5. Brinucarh HepacTBOpUMBbIE OCHOBaHUS U 11EI04H. JlaTh HA3BaHMSL.

A b B r | E XK 3 1
1 [Na;S |[NaOH | CO; SO3 Mg(OH | HNO3 | Ba(OH) | CO Cu(OH)
04 )2 2 2
2 |CsOH | Cu(O |H3sPO4 | NaOH | N,Os Cr(O [MnO KOH | H,SiO3
H), H),
3 | H,SO,4 | CO, Ca(O |BeO LiOH CrO Sr(OH) | SO; | Sr(OH)
H)2 2 2
4 | Al,O; |Ba(O MgC | Cu(OH) | ZnO Cr,03 [ HMnO, | Ca(O | K3POy
H), O, 2 H),
5 |LIOH |HNO; | Mn(O [ NaOH | HCI CsOH [ Fe(OH) [ FeO | P,0s
H), 2
6 | MgSO | SO, LIOH | H.SiO3 | AI(NOs | CO NaOH | AL, |BaO
4 )3 Os
7 |Cu(O |KyCO;3 | Fe,03 |Hg(NO | Ca(OH) | Ba(O | Ag.SO, | Ba(O | KOH
H), 3)2 2 H), H),
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b HpaKTI/I‘{€CKI/I€ 3alaHrd Ha OIIPCACICHHUC XUMHYECKOM aKTUBHOCTH

BCIICCTB B 3aBHCHUMOCTH BHA XUMHYECKOM CBSI3U W THIIA KpHCT&JIJIH‘ICCKOﬁ

PEIIECTKH.
1. PacnpenenuTs JaHHBIE BEIIECTBA B TAOIUIlY COIJIACHO UX TUIY XMMHYECKOM
CBSI3H.
HNonnasg KoBanentHasa KoBasieaTHAsA Mertanmnueckas
CBA3b MOJISIPHAS HETOJISIPHAs

MgClz, H2, COZ, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, Oz, 803, HBI’, Aleg,

CuSn(cruiaB)

2. IlponsBennte COOTBETCTBHE:

Bunel cBs3u Bemecrsa
1. KoBanieHTHast HENOJISIpHAS A) Xnopuj Kajabius
2.KoBaneHTHas noJsipHast b) ®rop
3.MonHas B) Iunk
4 Merammnueckas I") AmMuax
S.BonoponnHas JI)Anetunex

E) Oxcup 6apus

e 3ajaHus Ha COCTABJICHHE YPAaBHEHHM XMMUYECKUX PEAKLHil C y4yacTUEM

IMPOCTBIX U CIOKXHBIX HCOPraHNMYCCKHUX BCHICCTB: OKCUAOB MCTAJIJIOB, HCMCTAJIJIOB U

aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHUN M aMQpOTEpPHBIX

TUAPOKCUIOB, HEOPTaHUYECKUX COJICH, XapaKTEpU3YIOIINX UX CBOMCTBA M CIIOCOOBI

MTOJTYYEHHS.

3aKOHYUTE YPABHEHHUSI PEAKIINNA:
Na,O + H,S(130) -MgOu36) + HCl —

BaO + Si0, ()—K»0 + ZnO (H)—
Fe,03 + C (t)—CaO + 2H, (t)—
FeO + O, (t)—>NH4OH + P,O5 —

KOH(t8) + Zn(OH), (t)—KOH + Al(OH); —
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(r8) (t)—

Cl, + Ca(OH), —H,S0O,4 + Mg(OH), —

HCI + CuO —HCI + Be(OH), —
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HsPO, + Zn(OH)2 —HCI + Al(OH)g —

H,SO4 + ZnO —HCI + AgNO3; —

H,COj3 (t)—H2S03 (t)—

H,Si0; (t)—>H4P207 ('[)—>

HNO; (t)— 3 HNO; (t)—

Pasgen 7. CTpoeHue U CBOIICTBAa OPraHMYeCKUX BellecTB
o 3ajaHusl Ha COCTABJICHHE HA3BaHUM OPraHMYECKUX COCIMHEHMH I10
TPUBHAIBHOU WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIATYPE;
1. Ha3zoBure mnpuBeAcHHBIE HUXKE YIJIEBOAOPOABI IO MEKIYHAPOJHOU

HoMeHknatype IUPAK:

CHE CH:J,
CH;-CH-CH; -CH-CH; CH:-CH;-C - CH-CH>OH

CH; CHs CH3

CH:;-CH; CH> - CHs; CH;

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

CH:; CH: CHj CH;

2.IlpuBeneHHOMY HWIKE YIJICBOJIOPOJY JalTe Ha3BaHHWE TI0 HOMEHKJIAType
IUPAC, ykaxxute CKOJIbKO NMEPBUYHBIX, BTOPHUYHBIX, TPETUYHBIX W YETBEPTHUUYHBIX
aTOMOB yrjepoJa COAEpPXKUTCSI B alkaHe. M30MepoM Kakoro yriieBoaopozaa
HOPMAaJILHOTO CTPOEHUS ABJISETCS JaHHbIN yriieBogopoa? Hanumure ero popmyiy.

1) 0)
CHy-CH; CHy-CH;
HiC—CHy CH H,C~CH-CCH,
CH,-CH-CH, H,C—CH, ' CH,CH,
CH;

3. Harmumure cTpyktypHbIe (DOPMYIIBI COSTUHEHUH IO UX HA3BAHUSIM:
a) 2,5-TMMEeTUITeKCEeH-3;
0) 2-MOHOMETHUII-3,5-TUTTPOTTHIIHOHAH;
B) 2,5 - TUMETUII - 3-HUTPOreKCaH;

r) 2,3-AUXJIOPTreKCaHOBasi KUCIIO0Ta;
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1) 2 - aMuHOOYyTaH.

4. Hanummure CTpyKTypHbIe (OPMYJIBI BCEX COCIMHEHUI COCTaBa: HA30BUTE
MOJTYYEHHbBIC COCIUHEHUS.

a) C6H12;6) C5H110H;B) CsH11NO,.

° 3amaHnsi Ha COCTABJICHHE TOJNHBIX W COKPAIICHHBIX CTPYKTYPHBIX
(bOpMyJT OpraHNYECKUX BEIIECTB OTIACIBHBIX KJIACCOB.
5. Hammummute mosHbIe B COKpaIieHHbIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-teTpameTuiineHTal  2,3,6-TpUMeTHI-3-3TUITENTaH
2,5-TUMETHIITeKCEH-3; 2-MOHOMETHII-3,5-TUTTPONTIITHOHAH;

2,5 - mumeTn - 3-HUTporeKcaH; 2,3-IUXJIOPTeKCcaHOBask KUCIIOTa,
2 - aMuHOOyTaH. 4 - MeTWINUHTEH-3  2,2-TUMETUIOYTHH -3

6. CocrtaBbTe CTPYKTypHbIE (QOpPMYJBI TPEX AJIKUHOB, KOTOPbIE HU30MEPHBI 2
MeTun0yTagueny-1,3./{aiite um Ha3BaHUS.

e 3ajauu Ha OMpeEACIICHUE MPOCTeiie GopMysIbl OPraHUYECKON MOJIEKYIIHI,
UCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coequHeHrs, B KOTOPOM MaccoBas JI0JIsl KaJiusl paBHA
0.565, yraepona — 0.087, kucnopona — 0.3487

2. BeiBenute npocTeinryio GopMyIly COSAMHEHUS, €CIIH U3BECTEH €ro
AJIEMEHTHBIN COCTAB:

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

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

B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopoaa 0.4270
(42.7%)

3. Haiimute MonekymnsipHyto GOpMyTy COEAMHEHHS a30Ta C BOJIOPOJOM, €CITU
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoB
ATOr0 BEIIECTBA IO BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemiecTBa oOpasyercs 8 T yriiekucsioro raza u 4,3632
r ¥ Bojbl. Macca 1 Monb JaHHOro BemecTa paBHa 60r. Y CTaHOBUTH
MOJIEKYJIIPHYI0 (hOPMYJTy TaHHOTO BEIECTBA.

4.2 3IIpakTHKO-OPUEHTHPOBAHHbIE 3aJaHUSA
[IpakTHKO-OpHEHTUPOBAHHBIE pACUYETHbIE 3aJaHUs Ha JHUCIIEPCHBIE CHCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOW M IPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKA

1.Boxa

Ha3zBanue tembl Tema 3.1 «IlonsiTHe 0 pacTBOpax»

45



Pe3ynbprat 0OyueHus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OO0mpe KOMIIETCHIINHI OK 01, OK 02

B kpyxeBo OyaTO 0/1eThI

JlepeBbs, KyCThl, TPOBO/IA.

KaxxkeTcst cka3koro 3To,

A B CYIIHOCTH — TOJIBKO. ..

3aganue:

1. KTo 1 Korjia BiepBbi€ OCYIIECTBHUII CHHTE3 BOJIbI?

2. Kakoii BO3ayx TspKeJee - CyXOM UITH BIaXKHBINA?

3. B kakom opraHe uejgoBeKa COIEPKUTCS HauOOJIbIIIEE KOJIUYECTBO BOJLI, a B
KakoM — HauMeHbIee?

4. HazoBuTe BOcEMb HAMMEHOBAHUIN COCTOSIHHS BOJIbI, IPUHSATHIX B METEOPOJIOTHUU

— CKOJIBKO MOJIEKYJ BOJAbI B OKeaHe?

. UTo Takoe CHEeXKMHKHU?

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

. Moxet i1 Boga ropets?

. MoxeT i1 Bojia Teub BBEpX?

. [lepeuncnure xuMuueckue U GU3NIECKUE CBOMCTBA BOJIBI.

10. Poub BOABI B )KU3HU YEIOBEKA.

O© 00 N O O1

1. Tunoxyiopura KaJaus

Ha3zBanue tembl Tema 3.1 «IloHsiTHE O pacTBOpax»

Pesynbprat oOyuenus |[PaznuyaTh MICTUHHBIE PACTBOPHI

OO011e KOMIEeTEHIINN OK 01,0K02TIIK 2.4

IIpu ctupke rps3ubix Beme Onbra CepreeBHa MOIb3YETCS XJIOPCOAEPHKAILIAM
oTOeIMBaTEsIEM.
3agaHue:
1. Yto mpu 3TOM NMPOUCXOAUT?
2. Kakoe BemecTBo MposiBsieT 0TOSTUBAIOIINE CBOWCTBA?
3. Hamumure peaknuio pas3ioKEHUS THUIIOXJIOPUTA Kajus Ha BO3AyXe IMpH
JIEVCTBUM YTJIEKUCIIOTO rasa.
4. HanummTe peakiyio MOJydeHUs TUIIOXJIOPUTA Kallisg U3 XJopa U THIPOKCHIA
HaTpHs.
2. PxkaBumHa

Ha3zBanue tembl Tema 3.1 «IlonaTHe o pacTBopax»
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Pe3ynbraT 00y4yeHus [PaznuuaTh UCTUHHBIE PACTBOPHI

OO0mpe KOMIIETCHIINHI OK 01, OK 02

Banepuit SIkoBieBUY KUBET B KBAPTHUPE, /i€ OUECHb CTapbie TPYOBHI.
3amanue:
1. W3 4ero cocTOUT CJION prKaBUYMHBI?
2. K kakoMmy kjaccy coeIMHEHUN OTHOCUTCS piKaBUMHA?
3. HamumuTe peakiuio pacTBOPESHHSI PKABUNHBI.
4. TlpemmoxuTe METOIBI OYUCTKH TPYO OT pKABUUHBI.
3. IloBapeHHas coJib

Hassanue TeMbl Tema 4.2. «DU3UKO-XUMHUYECKHE CBOUCTBA

HCOPIraHN4YCCKUX BCIICCTB»

Pesynbrar 00y4eHHS |V cTaHaBIMBATE 3aBHCHMOCTD (hUBUKO-XUMHYECKUX
CBOVCTB HEOPTraHUYECKUX BELIECTB OT CTPOCHUS aTOMOB
1 MOJIEKYJI, @ TAKXKE TUIA KPUCTALTNYECKOU PEIIETKH

OOmmme KOMITIETCHITUH OK 01, OK 02

N3BecTtHO, uTO0 B MHpe pAoObBaercs mnpuMepHo 100 MWIIMOHOB TOHH
IIOBAapEHHOU cosi B roA. Ha mummeBble HYyXAbI PACXOLYETCA OKOJIO OIHOMN
YETBEPTOU YaCTH 3TOro KoiamdecTtsa. Kyna ske uaer ocranpHas coJib?

[ToBapeHHasi COJIb COBEPIIEHHO HEOOXOAMMA IpPH IMPOU3BOJCTBE MSCHBIX U
pPBIOHBIX ~ KOHCEpPBOB, OHA HCIOJB3YETCS B  METAUIYPrUYECKOM  OTpaciu
IPOMBIIIJIEHHOCTH, MpH 00pabOTKE MEXOB U pa3IMYHBIX KOX, B IIpolEecce
IPUTOTOBJIICHHUS] MbLIa, HWIAET M TOJYyYEHHsS KaJbLMHUPOBAHHOMW  COJBI,
npuMmeHsiercs B MenunuHe. OCHOBHOM MOTPEOUTENb COJM - XUMHUYECKas OTpacib
IPOMBIIUIEHHOCTH. B 3TON o0nactu ucnonb3yercs HE TOJIBKO cama COJib, HO U
AJIEMEHTBI, COCTABIIOIIME €€. B mponecce 3ieKkTposM3a €€ pacTBOpa IOJydaroT
XJIOp, BOAOpOA M eaxuii Hatp. M3 pacTBOpa €IKOro Harpa IOJIy4YaroT TBEPAYHO
11eJI04b - KaycTUK. COeIMHSIS BOJOPO C XJIOPOM, MOJYYAIOT COISHYIO KHCIIOTY

3ajaHue: COCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PEAKIINI

4. Hon

Haspanue Tembr Tema 4.3 «neHTrudUKaIHSI HEOPTraHUIECKUX BEIIECTBY

P€3y.]'IBTaT 06yquI/I$[ HCCHC}IOB&TB Ka4CCTBCHHBIC pCAKIINH HCOPIraHNYCCKHUX

BCIICCTB
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OO0mre KOMIIETEHIINI OK 01, OK 02

Ha Genyto candetrky mposuiu Ho, MONbITaTUCh BRIBECTU €T0 C MOMOIIBIO
orOenuBarens «Ilepconby, 3aTeM XJI0pHask U3BECTh, HO MSATHO HE MUCUE3IIO.
UT0oOBI yIanuTh MATHO, KAKOE CPEACTBO HAJIO UCIOJIb30BATHCS C OKUCIUTEIbHBIMU
WM BOCCTAHOBUTEIILHBIMU CBOMCTBAMMU?
3agaHue:

1. HanummTe Ka4yecTBEHHYIO PEaKklUIo Ha onpeaesieHue noaa?

2. Onuirre npuMEHEHue oia B ObITY.

3. B kakux npoaykrax conepkutcs ion?

5. KapOokcurepanus
Tema 7.2.
CBolicTBa OPraHMYECKUX COCTMHEHHM

Ha3Banue teMbl

Pe?,y.HBTaT O6y‘—I€HI/IH I/ICCJ'IGI[OBaTB Ka4YCCTBCHHBIC PCAKIINH HCOPIraHUYCCKUX

BCIICCTB

OOmmume KOMITIETCHITUH OK 01, OK 02

A 3HaKOMO JI1 BaM MOHATHE «KapOokcutepanus»? B TepaneBTUYECKUX IENIIX
UCIOJIB3YIOT Ta3000pa3Hoe BeecTBo. [1o 3T0il npuunHe No100HYI0 METOUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMM». T2 METOANKA UCIIOJIb3YETCS JIJIsl JICUCHUS
CEPJIEYHO-COCYIUCTHIX 3a00JIEBAHUA, TTOBBIIICHUS TACTUYHOCTH KOXKHU.
[ToBblllIeHUE COMEPKaHUS ATOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOUW (hyHKIIMU
kpoBH. CaMoe yAUBUTEIBHOE, YTO OHO UCIIOJIb3YETCS B TBEPJIOM BUJIE B MUIIEBOM
MPOMBITIUICHHOCTH JJI XPaHEHUS U TIEPEBO3KHU MPOIYKTOB: PHIOKI, Msica,
MOPOKEHOTO.

3ananue. BeiGepute o1H NpaBUIIbHBINA OTBET:

1. O KakoM BEUIECTBE UIET peUb?

A) yriekucibiii ra3b) kuciopoas)amMmuak

2. Kakumu XuMUYECKHUMH CBOMCTBAMHU 00JIaaeT 3TO BEIIECTBO?

A) KucnorapiMub) oCHOBHBIMU B)aM(OTEpHBIMU

3. C 4em MOXeT BCTynaTh BO B3aUMOJIEHCTBHE?

A) ¢ B0/IOH, OCHOBHBIMH OKCHJIaMH, III€JI0YaMH, HEKOTOPBIMH COJISIMH
b) ¢ BoJ10#, KUCIIOTHBIMU OKCHAaMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU
B) ¢ Bomoi, KHCIIOTHBIMUA OKCHIAMH, KHCIOTaMH, HEKOTOPBIMH COJISIMH
4. C moOMOIIIbIO0 KAaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) denondranennab) 6poMHOI BOIBI B) H3BECTKOBOM BOIBI
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5. HpI/IBGILI/ITe q)aKTBI, KOTOPLIC JOKA3bIBAOT OTPHULATCIIBHOC BJIMAHUC
9TOI'O I'a3a Ha )KCJ'I}G[O‘IHO-KHIHC‘-IHLIIZ TPAKT YCJIOBCKA.

6. bByraauen

Tema 7.3 «Mnentudukaiys opraHM4eCKUX BEIIECTB, UX
3HAYCHHUE U IPUMEHEHHE B OBITOBOM U
MccnenoBarh KaU€CTBEHHBIE PEAKIIUA OPTaHUYECKUX

Ha3Banue teMbl

Pe3ynbTaT 00yueHus
COEJIMHEHUI OT/ACNIbHBIX KJIACCOB

OO01111e KOMIIETEHIINT OK 01, OK 02

B mavane XIX Beka B AHINIMKM CTadd MOJHBIMHM IUIAIMA U3
BOJIOHEIIPOHUIIAEMOM TKAHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AaHIVIMICKOro XuMHUKa M u3zo0perarens Y. MakunToiia,
MPEJIOKUBIIETO IPOIUTHIBATH IUIAIIEBYID TKAaHb PACTBOPOM HATYPAIBHOTO
kaydyyka. OJHAKO Ha COJIHIIE TaKHe IJIAlld CTAHOBWJIMCH JIMIKUMHU, 2 B MOPO3HYIO
MOrojy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWI JIPYTOil BBIAAIONIUNCS aHTJIMYaHUH
Y. I'yneup.

3amanne

[Touemy mamieBasi TKaHb UMeJIa TAKHE HEJTOCTATKHU.

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

Hanumure cTpyKTypHYI0 (POpMYITy 3TOTO BEILIECTBA.

I'te mpuMeHsieTcs 3TO BEIIECTBO B HACTOSIIEE BPEMSI?

oW

7. MoJioYHAsI KHCJI0TA

Tema 7.2.
CBolicTBa OpraHUYECKUX COCTUHEHUM

Ha3Banune teMbl

PesynbTar 06yueHust OOOCHOBBIBATh 3HAYEHUE U NMPUMEHEHHE OPTraHUYECKUX

BEIIECTB B OBITOBOI U

OO011e KOMIEeTEHIINN OK 01, OK 02

[IpoMexxyTOYHBIM MPOAYKTOM OOMEHA Y TETUIOKPOBHBIX YKUBOTHBIX SIBJISICTCS
MOJIOYHAsI KMCJIOTA. 3amax 3TOW KUCJIOThI KPOBOCOCYIIIME HACEKOMBIE YJIaBIUBAIOT
Ha 3HAYUTEILHOM PACCTOSTHUMU.

3anmanue

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

2. YcranoBute (HopMyITy MOJOYHOM KHUCIOTHI, KOTOPAsi TOMOTAeT HACEKOMBIM
HaXOJUTh TEIJIOKPOBHBIX >XMBOTHBIX, €CJIM MAacCOBBIE JOJIM DJIEMEHTOB B HeEl

coCTaBISIIOT: yraepona - 40,00%, Bomopona - 6,67%, kucnoposa - 53,33%.
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3. CocraBbTe CTPYKTYpHYIO (hOPMYITYy MOJIOYHOM KUCIOTHI. HazoBuTE KMCIOTY
no HoMeHkiarype MIOITAK.

4. Ha OCHOBaHMM CTPOEHHS MOJIOUHOM KHCIIOTBI CJHI€JIAaliTE BBIBOJ O €€
XUMHUUYECKHX CBOMCTBAX.

5. Haifnure B MHTEpHETE WJIM JPyTHUX HCTOYHUKAX HHPOpMAIIO O

IMPUMCHCHUHU MOJIOYHOM KMCJIOTHI.

4.2.3. 3ananus Ja60paTopHbIX padoT

O6opynoBanue jgadopaTopun M padboumx MecT JadOPATOPHHU: MEH3YPKU,
MUTETKN-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOIL, JIyIIbl, IPEIMETHBIE U TIOKPOBHBIE
CTEKJIa, IUIAHIIEThl JUIS KalelbHbIX peakuuil, QuibTpoBajdbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOMPKH, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAaJOYKH, IITATUBBI JJIsi MPOOUPOK; MEPHBIC IHIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JlenuTelbHble HuauHapudeckue (50-100 wmui),
CTYNKH C TEeCTUKOM, (haphopoBbIe YalIKH, TUHIETHI, QPUIBTPEI OyMakHbIe, BaTa,
MapJsi, 4acOBBIE CTEKJA, DJIEKTPOIUIUTKH, JIaDOpaTOPHbIC IITATUBBI, CIHUPTOBBLIC
TOPEJIKU, CIIMYKH, MPUOOP IJIsl MOJYyYeHUs ra3oB (WM MpoOHpKa ¢ ra300TBOHOM
TpyOKOM), JAepKaTenu Hjisi MPOOUPOK, CKISHKH JJisi XPaHEHHS PEaKTHUBOB,
pa3aaToyHble JOTKHU; XxuMuueckue crakansl (50, 100 u 200 mn); mmaTenu; MTUHLIETHL;
TUTEJIbHBIC TIUMIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHbIe pobupku (Ha 10-20 M) u
MepHble koJiObl (25, 50, 100 u 200 wmu), BoasHas OaHs (WM TepMOCTaT),
CTEKJISTHHBIE TMAJIOYKH; KOHWYECKHe KoJObl miusa TtutpoBanus (50 u 100 wmu);
WHJMKATOPHbIE TOJIOCKM [Js1 ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
IIKaJia; yHUBEpCaIbHbIM UHANKATOP; nuneTku Ha 1, 10, 50 mu (wim qo3aropsl Ha 1,
5 u 10 M), OropeTKU Il TUTpPOBaHMS, MeauimHckue mmmpuilkl Ha 100-150 mu,
7a00paTOpHbIE W/WIM aHAIUTUYECKUE Bechl, pH-MeTphl, CyIIMIbHBIA 1IKad, U ap.
nabopaTopHoe 000py0BaHHE.

Pa3znen 1. OcHoBbl cTpoenusi BemecrBaJlaboparopHas padora «Ilopsimok paGoThl
B jaboparopuu xuMuu. TexHuka 6e30macHocTh. JJabopaTopHas nmocyaa»

Ha3zBanue tembl Tema 1.1.
CrpoeHre aTOMOB XUMHYECKHX AJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBS3H.

Pesynbrat oOy4eHus BpINONHATH MOTHBINA LUK SKCIEPUMEHTAIBHOTO
UCCJICNOBaHUSI ¢ COOJNIOJIGHUEM  TIPaBUII
Oe3omacHOro OOpalleHWs ¢ BEIIeCTBAMHU U
71a00paTOPHBIM 000PYAOBAaHUEM

OO01e KOMIETEHIIN OK 01
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Borpocsl, paccmarpuBaembie Ha 1ab0paTopHOit padoTe.

dapdopoas ocya
Mepnas nocyna

O N W wh

TexHuka 6€30MaCHOCTH U MEPHI IPETOCTOPOKHOCTH
OO1ue npaBuia paboThl B XUMUYECKON 1a00paTOpuu
. Oka3aHue nepBoil MOMONIM B JIAOOPATOPHUH
Xummuueckas ocyja u JadbopaTopHoe 060py0BaHHE.
CrekisiHHas nocy1a oOILIEro Ha3HAUYEHUS

Paszpnen 2. Xumnueckue peaxkuuu JlabopatopHas padora "THIbl XHMHUYECKUX

peakumi'.

Ha3Banune TeMbl

Tema 2.2.
DIEeKTPOIUTHYECKAs JUCCOITUAIINS U MOHHBIH
o0MeH

Pesynbrat oOyueHus

HccnenoBanuie TUIOB (IO COCTABY U KOJIMYECTBY
MCXOJIHBIX U 00pa3yIOIIUXCs BEIIECTB) U
MPU3HAKOB XUMHUYECKUX peakunil. [IpoBenenue
peakiuii HOHHOTO OOMEHa, OTIPe/IETICHUE CPEIbI
BOJIHBIX PACTBOPOB

OO01me KOMITETEHIINN

OK 01 OK4

Bormpocs! aiist tonycka k gabopaTopHoit padote

a) chopMyJIUpyHTE 1IETb IIAHUPYEMOTO IKCIIEPUMEHTA
1. Ilpu KaKuX yCIOBHUSIX BO3MOYKHBI HEOOpATHUMbIE peakun?
2. Boamoxna mu peaknus: HCl + KOH = H,0 + KCI

3. 3anuImmTe TUIIBI XUMHYECKUX PEAKIIMM 110 UMEIOIUMCS KIaCCU(PUKALIUSIM.

4. Nonummute peakimio: ZnCl, + NaOH =? + ? . [Touemy Bo3MOKHa 3Ta

HeoOpaTuMas peakuus?

5.3anumuTe HeoOPaTUMYIO PEAKIIUI0, KOTOPasi MPOTEKAET C BHITIAJICHUEM

ocaJiKa.
[IpoBeneHue onbITOB

OG6opynoBaHue U Mocya

PEAKTUBBI

CrexsiHHbIE TPOOUPKHU

pactBop ruapokcuaa Hatpus (NaOH),

PactBop coisroit kuciaotsl (HCI)

PactBop cynbdara meam (1) (CuSQOy,)

PactBop kapOonata Hatpus (Na,COs)

PactBop cynbdara maraust (MgSOs,)

PactBop xmopuna xenesa (I11) (FeCls)
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AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! n 3ananust

OmnbIT 1. Peakuun, uayume ¢
o0pa3oBaHHEM 0CAJIKA.

[TpoOaeMHBIHA OMIBIT.

Hanetite B Tpu npoOUpKH 1Mo 2 M
pacTBopa  XJiopujaa (I17),
cyibdara Marsus, cyibdara Mead u

KCJIC3a

npuOaBbTE B KAXKAYIO IO TaKOMY K€
KOJIMYECTBY LIEIOYH.

Yro BBI HaOJIIOMaeTE?

Kaxkoii nBeT uMeroT oOpazoBaBIIrecs
ocaaku’?

CocTaBbTe ypaBHEHUS
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIUH.

CpaBHHUTE IIBET OCAJKOB

Ocanku coXpaHsUTe 10 CIAEAYIOIIEro
OITbITa

AJITOPUTM NIPOBEACHUS ONbITA 2

BOHpOCBI M 3aJaHUs

OnpiT 2. Peakuum, uayuiue ¢
o0pa3zoBaHueM €JIA00T0 YJIEKTPOJINTA

K moJiydeHHbIM B MPEIbIAYIIEM OIBITE
OcaJIkaM THUJIPOKCHJIOB K€Je€3a, MarHus
M MEIW MPUIEUTE PACTBOP COJISTHOM
KHUCJIOTHI 0 MOJTHOTO UX PACTBOPEHUSI.

CocraBbTe MOJEKYJSIPHBIC W HOHHBIC

YpaBHEHUS COOTBETCTBYIOIINX PEAKITHM.
OObsaAcHHuTe HAOIIOaeMbIe U3MECHEHHS B
npoOupKax.

AJITOpUTM IIPOBEAECHUS ONbITa 3

Bormpocs! u 3ananus

IIPUJIEUTE OCTOPOKHO PACTBOP COJISTHOM
KHUCJIOTHI.

OOpatuTe BHMMaHUE Ha BbIJCICHUE
rasa.

OnbiT 3. Peaknum, wuaymme ¢
oOpa3oBaHueM rasa.
K pactBopy kapbonata HaTpus | OOBSICHUTE BBIJCICHHE rasa.

CocTaBbTe MOJIEKYJISIPHBIE U HOHHBIE
YPaBHEHHUSI COOTBETCTBYIOIIUX PEAKIIUH.

O0paboTka pe3yIbTaToOB:

1. HpoaHaJ'II/IBI/IpOBaTI) IMOJIYUYCHHC COOTBCTCTBYIOIIUX PC3YJIbTATOB THIIAM

XAMUYECKUX PEAKIUH.

2. CdopmynupoBath € 0011 BEIBOA 00 OOMEHHBIX PEaKIMsIX, UAYIIUX 10 KOHIIA

Pa3nen 3. PactBopsl JlabopaTtopHast pabota "[IpuroroBnenue pactBopos'.

‘ Ha3zBanue Tembl

’ Tema 2.2.00eKkTponuTHYecKas
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Jucconranusa 1 MOHHBIN 00MeH

Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01IMe KOMIETEHIIAN OK 01 OK2

Bompocsr qist nomycka k mabopatopHoii pabote

1. Jlate omnpeneneHue kKoHueHTpauuu. CrocoObl BBIPAXKEHUS KOHIIEHTpaIuU
pPacTBOPOB.

2. Yro Takoe conpBaThl M THUApaThl? Ha KakoM »3Tame pacTBOPEHMS OHHU
obpazyrorcs?

3. Uro takoe pactBopuMOCTh? OT Kakux (hakTOpOB OHA 3aBUCHUT?

4. Kakyro maccy cynbdara kamus ¥ BOJbI HaJ0 B3ATh i npurotosienus 300
rpammoB 20% pactBopa?

S. Cxonbko rpammoB Boael comepxurca B 200 r 40%-HOro pacrteopa
MOBAPEHHOW CcOIu?

[IpoBeneHne ONbITOB:

O6opynoBaHue U Mocyjia PEaKTUBBI

Crakan 600mn pacTBOp XJIOpUIA HATPUS

CrekisiHHAs najovyka PactBop kapboHata HaTpusi

Bechl TexHnueckue PacTBOp xnopuaa kaims

Humaap 250 M PacTtBOp rugpokapOboHaTa HATpUs

apeoMeTp PactBop cynbdara marnus
PactBop xsmopuna 6apus

AJITOpUTM NPOBEJECHHUS ONbITA | Bonpocsl u 3a1anus

Omnbit 1.1IpuroroButs 500 2 4%
pacTBOpa XJ0PHIA KAJIMs

[IpoOaeMHBI OMBIT. [IpuroroBsTe pacTBop
PaccunTaiiTe Maccy HaBECKHU U BOJbI IIpoBepbTE INIOTHOCTH pacTBOpa
B3BecbTe HaBeCKy. PaccunTaiiTe aOCOMIOTHYIO OITUOKY
PacTBOopuTe HaBeCKy B BOJE. PaccuunTaiiTe OTHOCUTEIBHYIO OMINOKY
[IpoBepbTe KOHLIEHTPALUIO

MPUTOTOBJICHHOTO PACTBOpa, WM3MEPHUB
TJIOTHOCTH C TIOMOIIBIO apeoMeTpa

O6paboTka pe3yabTaToB:
1. IIpoaHamu3upoBaTh MOJYICHUE COOTBETCTBYIONINX PE3YJIbTaTOB

2. PaccuunTaiiTe abCOIIOTHYIO U OTHOCUTENBHYIO OLIMOKU
3. ChopmynupyiTe BbIBOJ.

Pasnen 4. Ctpoenne u cBoiicTBa HeOPraHu4ecKMXx BeulecTs. JlaboparopHas
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pabota «CBOWCTBa METAIIIIOBY.

Ha3Banune teMbl

Tema 4.2. «DUBHKO-XUMUUECKUE
CBOMCTBA HEOPTaHWYECKUX BEIICCTB)

Pe3synbprat 0oOyueHus

YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO-
XUMHYECKUX CBOMCTB HEOPraHUYECKUX
BEILIECTB OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUINYECKON PEIIETKU

OO01111e KOMIIETEHIINT

OK 01 OK4

Bompocsr quist nomycka k 1abopatopHoil pabote

. I[aTb OIIPCACIICHUC MCTAJLJIaM.

CrocoObl OJy4YEeHHS] METAJLJIOB.

© N UAwN R

[IpoBeneHne onbITOB

HazoBute gusnyeckue cBOWCTBA METAIIIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCIOTaMHU?
Kakue Metamibl B3aMMOAEHUCTBYIOT C BOJOM?

Kak B3auMO1€MICTBYIOT METAJUIBI C PACTBOPAMM COJIEH.

Yro Takoe koppo3us MeTaisioB? Kakue ObIBalOT TUIIBI KOPPO3UHU.
Cr1oco0BI 3a1UTBI METAJIIIOB OT KOPPO3HH.

OO6opynoBaHue 1 Mocya

pEaKTUBBI

CrexyistHHBIC TTPOOUPKU

HaTPpUM METAJUINYECKUAN

CIUPTOBKA

Mardaum

JIepXKaATENb

MeIb

OKCHJI CBUHIIA

okcu xenesza(ll)

OKCHJI METU

KHCJIOTa CCpHasi

Kwuciora congnas

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs!l u 3ananust

Omnpit 1. OTHOILIEHHE METAJLIOB K BOJIE.

[1po6IeMHBII OTBIT.
B mupokuii crtakaH HajJeuTe BOIBI U
TIOJIOKHUTE KyCOUEK HATPHUS WITH KaJHsl.
JlobaBpTe B pacTBOp 3  Kamemu
dbenondranenna.

Yrto BeI HAOMIOMAaETE?

Kak Benet ce6st natpuit? Kakoit ra3
BBIJICIISIETCSA?

OTMmeThTE 1IBET pacTBOpA MOCIIE
nob6aBneHus GpeHondraieuHa.
CocTaBbTe ypaBHEHHE PEAKIIUH.
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BueTsipe npoObupKH MOT0KHUTE 110
KyCOYKY MarHus, aJtOMUHUS, XKeIe3a U
MEJIA U NPUJICUTE HEMHOTO BOJBI.
Harpeiite pacTBOpBI Ha CHUPTOBKE.

OO0bsgcHUTE HAOIIOJAEMbIE U3MEHEHUS
B ITPOOUpPKAX.

CocTaBbTe MOJCKYJSIPHBIE ¥ HWOHHBIE
YpPaBHEHHS COOTBETCTBYIOIINX PEAKITUH.

AJITOPUTM NPOBEJCHUS ONBITA 2

BOHpOCBI " 3aJaHUsA

OneiT 2. OTHOIEHME METAIOB K
KHCJIOTaM.
[Tonoxxutre BHpoOUPKHU MeTauibl | YTo Bl HaOItoqaeTe?
MarHusi, aJllOMUHUs, Kejaeza U Menud u | OTMeTbTe  HU3MEHEHME — IBeTa B
NpujeHTe K HUM PacTBOP COJSHOM | MpoOUpKax.
KHUCJIOThI CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUH.
AJITOpUTM IIPOBEAECHUS ONbITA 3 Bomnpock! 1 3aganus
Onbitr 3. OTHOmIEHHE OKCHAOB
METAJLUIOB K KHCJI0TAM.
B 1pu mnpobupku Haneitte mo 1 mut | Uto BbI HaOmomaere?
pacTBOpa CEpHOI KHCIOTHI M f00aBpTe | OTMETBTE  M3MEHCHHE  LBETa B
poOupKax.

Ha KOHYHMKC HIIIaTCId OKCHIObI KCJIC3a

(I,

poOUpPOK B30ONITANTE.

Menu, cBuHHOA. Coxaepxxumoe

CocraBbTe ypaBHEHHS
COOTBETCTBYIOIINX PEAKLUN.

OO0paboTKa pe3yIbTaToOB:

oW E

[Ipoananu3upoBaTh MOJYyYEHHbBIE PE3YIbTATHI.

CdopmynupoBaTh BbIBOJI 0 00 OTHOIIEHUH METAJIJIOB K BOJIE.
CdopmynrpoBath BHIBOJ 00 OTHOIICHUH KUCIOT K METaJJIaM.
CdopmynrpoBaTh BBIBOJ 00 OTHOIIEHUH OKCUIOB METAJIJIOB K KUCIIOTaM.

. ChopmynupoBath 001N BEIBOJI 00 OOMEHHBIX PEAKIUAX, MAYIINX 10 KOHIIA

Pa3nen 4. Ctpoenne u cBoiicTBa HeOPraHu4ecKMXx BeulecTs. JlaboparopHas
paboTa «XapakTep JUCCOLMAIMH PA3JINYHbIX THAPOKCUIOBY.

HazBanue teMnl

Tema 4.2. «DUZUKO-XUMHUUYECKHE
CBOMCTBA HEOPTAaHUYECKUX BEIICCTB)

Pesynbrar oOyuenus

YcTaHaBIMBaTh 3aBUCUMOCTh (PU3HKO-
XUMHYECKUX CBOMCTB HEOPraHUYECKUX
BEIIIECTB OT CTPOECHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJUIMYECKON PELIETKU
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‘ OO01mue KOMIIETSHITUN

| OK 01 OK4 |

Bomnpocs! mist tonycka k 1abopaTopHoil paboTte

1. Y3 mamnbeix BemiectB BbIOepuTe KuciaoThl: NaCl; Cu(OH) 2; HNO;; NaSOy;

H.CO:s.

2. 3akoHuMTe Npeioxkenne: KUcioTel 3T0 3JE€KTPONIHUTSI, ...
3. 3akonunte peaknuro: NaS + HNO3; =7+ ?

4. Hanmumute ypaBHeHUs guccormanuu kuciaoT: HyCOs; H,S.
5.Kakue nHIUKAaTOPHI yKa3bIBAIOT Ha KUCIYIO Cpey pacTBopa?
6. OcymiectBute npeppaiierue: SO, — SO; — HySO4 — NapSO4

7 .Kakue ocCHOBaHHS OTHOCSATCS K pACTBOPHUMBIM OCHOBaHUSIM?
8. 13 nannbix BemectB BeiOepuTe ocHoBauus: NaCl; Cu(OH),; HNOs; NaOH;

H,COs.

9.Hanumute hopMyIibl CAEAYIONIMX OCHOBAHUM: TUIPOKCHT KaJIUSI, TUIPOKCHU]T

maruus, ruapokcun sxenesa (1), ruapokenn sxenesa (11).
10. Hanmmure ypaBHeHust quccoranuu ocHoBanuii: Fe(OH)s; Cu(OH);
11. Kakve nHAMKATOPHI YKA3bIBAIOT HA MIEIIOYHYIO CPEly PAaCTBOPA OCHOBAHUIA?

[IpoBeneHne OnbITOB

OO0opy0BaHKE U TTOCYJa

PEAKTUBBI

CrexsiHHBIC TPOOUPKU

pactBop cossiHoi kuciotsl (HCI)

CIIUPTOBKA pacTBOpP YKCYCHOW KHUCIIOTHI
(CH3COOH),
JIepKaTeIb pactBop xJyopua ruaka (ZnCly)

pacTBop cyibdarta maraus (MgSO,),

pactBop ruapokcuaa Hatpus (NaOH),

pactBop (dheHondranenHa

pacTBOp JaKMyca

PaCcTBOPp MCTHUJIOBOI'O OPAHIKCBOI'O

AJITOpUTM NPOBEAECHUS OonbITa |

Bormpocs! u 3aianus

pPacTBOPOB KHUCJIOT U J00aBhTE KyCOUYKU
IIMHKA

OneiT  1.CpaBHeHMe XMMHYECKOM

AKTUBHOCTH KHUCJIOT

[TpoGsieMHBIH OMBIT Yrto BbI HAOMIOaETE?
Hajeiite B mnpobupkm mo 2w | Kakoiiras Beiiessercs

CpaBHI/ITe HMHTCHCHUBHOCTDH BBIACIICHUA
rasa
Hanumute MOJICKYJSIPHBIC W HWOHHBIC

YPABHEHUSI pEAKIUH.
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AJITOPUTM NPOBEACHUS ONbITA 2

Bornpocs! n 3ananust

OmnbIT 2. Xapakrep
3JIEKTPOJIMTHYECKOH JMCCOLMALNH
THAPOKCHIOB

[Tpo6IeMHBIHA OTBIT

B nBe mnpoOupku BHecure 1o 10
Karejab pacTBOpPOB: B mepByto — ZNCly,

Bo BTOpyro — M@gSO, u B Kaxayro
npoOupky mo06aBpTe Mo 3 Kamau (10
oOpa3oBaHUsSI ~ OCAJKOB)  pacTBOpa

menoun NaOH. Ocanku pasmenute Ha
JIB€ 4acTH, K OJIHOU J00aBbTE PacTBOP
kucinorel HCI, x napyroi wactm —
pactBop menoun NaOH (u30BITOK, 10
PAaCTBOPEHUS OCATKA).

Yro BbI Habmo1aeTe?
Omnpenenure XUMHYECKUAN
00pa30BaBIINUXCS THAPOKCUIOB.

B kakux ciyyasix paCTBOPHIICS OCAIOK?
OCHOBHBIMHU W
CBOMCTBaMHU 00J1aJJaI0T TUAPOKCH/IBI
CocraBbTe CXeMy
YPaBHEHHUM pEeaKIuu,

[IpuBenuTe ypaBHEHUS AUCCOLMALIAU

TUAPOKCHUIOB.

XapaxkTep

aM(oTepHBIMU

BO3MOZKHbBIX

AJITOpUTM IIPOBEACHUS ONbITA 3

Bonpocsl u 3a1anus

OmnbIT 3.KHCJI0THO-OCHOBHBbIE
HHIMKATOPBI
4, B tpu npobupku naneitre 10 - 15 | Uto BbI HaOmomaete?

Kareiab JUCTUUIMPOBAHHOM BOABI U
n00aBbTE B MEPBYIO 1 KaIUIo JIakmyca,
BO BTOpYIO — 1 Karmo ¢eHondranenna,
B TPETHIO — | Karuio MeTHIIOpaHXxa.

5. B tpu npobupku nob6aspte mo 8 - 10
kanenb coistHod  kuenotel  HCl  wm
BHECHUTE 1Mo | Karuie pacTBopa JakMmyca,
MeTuiiopanxka, heHondranenHa.

3.B uucteie Tpu NpoOUpPKU HaNEHTE IO
8 - 10 xamenp menoun NaOH. B
NEepBYI0 BHECUTE | Karuio J1akmyca, BO
BTOpYI0 — | Kamio MeTunopaHxka, B
TpeThio — 1 Karumo deHondranenna

OTMEThTE U3MECHEHHE OKpaCKHu
HHIUKAaTOPOB B BOAC
OTMeThTE NU3MEHECHHE OKpacCKu
HHIUKATOPOB B KHUCJIOTC
OTMeThTE NU3MEHECHHE OKpacCKu
HHIWKATOPOB B IICJIOYH

O6paboTka pe3yabTaToB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTAThI.

2. ChopmMyanpoBaTh BHIBOJ O XUMUYECKON aKTUBHOCTU KUCIIOT

3. ChopmynupoBaTh BBIBOJ] O XapaKTepe MOTYyUYEHHBIX THAPOKCHIIOB.

Pa3nen 4. Ctpoenne u cBoiicTBa HeOPraHu4ecKMx BeulecTs. JlaboparopHas
pabota: "MaenTudukanus HeOpraHM4YEeCKUX BelecTB"

Ha3Banune TeMbl

Tema 4.3. «nentudukamms
HEOPTaHMYECKHUX BEIICCTB
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Pesynprat 0OyueHus

I/ICCHGI[OBaTB Ka4CCTBCHHBIC pCaKIINH
HCOPraHN4YCCKHX BCIICCTB

OO01IMe KOMIETEHIIAN

OK 01 OK4

Bomnpocs! mist tonycka k JabopaTopHoil paboTte

1.Kakue peakuuu Ha3bIBAIOTCSl KAYECTBEHHBIMU ?

2. JlaiiTe onpezeneHue aHMOHAM.

3. 3akonuute peakiuio: NaS + HNO3; =7 + ?
4. Hanmmwure Ka4eCTBEHHYIO PEaKIMI0 Ha KapOOHAT-HOHEI.
5.Kakx M0OXHO 0OHAPYKHTh XJIOPUI-UOHBI?

IIpoBeneHne OnbITOB

OG6opynoBaHKe M MOCya

PCAKTHBEI

CrexsiHHbIE TPOOUPKHU

pactBop cosstHor kuciaotel (HCI)

CIIUPTOBKA

pacTBOp KapOoHAaTa HATPHUS

JepKaTeIb

pacTBOP XJIOpHaa Oapus

PaCcTBOp CHJIMKATA HATPHUS,

pacTBOp XJIOpHAa JINTUA

pPacTBOp XJIOpUAA HATpHs

pPacTBOp XJIOpUAA KaIusi

pacTBOp XJIOpHaa Oapus

PacTBOP XJIOPHJA KaJbITHs

pPacTBOp XJIOPUAA CTPOHILIMS

AJITOpUTM NpOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

OneiT 1. O0HapyxkeHue KapOOHATOB H
THAPOKAPOOHATOB.

[TpoGieMHBIH OTIBIT

Baecute B mpoOupky 5  Kkamenb
pacTBopa  KapOoHaTa  HaTpus U
no0aBigiiTe MO  KaruisiM — pacTBOP

xJjopuaa 6apusi 10 00pa3oBaHUs OCajKa.
K momydenHomy ocanky moOaBbTe

HECKOJILKO Kall€jab COJITHON KMCIIOTHI.

Hanummre MOJICKYJIPDHBIC KW HOHHBIC

Yro BBl HAOIIOHaeTE?
Kaxkoii ra3 Beigensercs?
KakoB BuI ¥ IBET OCAIKOB.

YPaBHEHUS PEAKIIUI.

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl 1 3a1anus

OmnbIT 2. O0Hapy:KeHHe CHIIMKATOB

[1po6ieMHBI OTBIT

Buecure B mpobOupky 5  Kamenb
pacTBopa CUJIMKaTa HaTpusl U 100aBbTE
paBHbII 00BEM COJITHOM  KHUCJIOTHI.
Uepe3 HECKOIBKO MUHYT IEPEBEPHUTE

OO0bsacHuTEe HAOIIOJaEMEBIE SIBJICHUS
OObsicHuTe, MoyeMy (Gopmyia KUCIOThI
H,Si0; siBnsieTcst ycIoBHOIM

CocTaBbTe ypaBHEHUS PEAKIINM,
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poOUpPKY BBEPX THOM

AJITOpUTM IPOBEACHUS ONbITa3

Bornpocs! n 3aganus

OnbiT 2. O0HapyxkeHHE AHMOHOB
BTOPOM aHAJUTHYECKOH I'PYNIIBIKY

[TpoGaemMHBIH OTTBIT

Brecure B mpobupky Imi pactBopa
XJIOpUAa HaTpusi, OpomMuia HaTpus,
Hoauaa Kaius, QTopuaa HATPUS U
no0aBbTe paBHBIA 00bEM HHUTpaATa
cepebpa.

Yro BBI HAOMIO1AaETE?
Kaxkoro 1Bera Boinaiim ocaaku?
CocTtaBbTe ypaBHEHUSI PEAKIIUM.

AJITOpUTM IIPOBEAECHUS ONbITA 3

BOHpOCBI M 3aJaHUs

OnbiT 3.0Kkpawiusanue niamenu

B  mecrs  ¢apdopoBbix  TUIIIEH
MIOMECTHUTh 1o MOJIOBUHE
MUKpOIINATeNIs COCAWHEHUN  JIUTHS,
HATpUsl, Kaiaus, Kaiablus, CTPOHLUA,
Oapusi. 3anuTh COJM JO TIOJOBHHBI
o0bemMa THUIJIEW STHIOBBIM CIHPTOM,
nepemMemarb € LEIb0  HEKOTOPOro
pPacTBOPEHHsI COCIUHEHUN B CIHMPTE U
IIOJIKEYb.

Yro BbI HAOMIOHaETE?

OTMeThTE LBET IUIAMEHH.
VYka3zaTh IPaKTUICCKOE 3HAUCHUE
9TOrO OIIBITA.

O6paboTka pe3yabTaToB:

1. TIpoaHanu3upoBaTh NOJYYECHHbBIE PE3YJIbTATHI.

2. CdopMynupoBaTh BBIBOJ] O TPOBEICHHBIX KAUYECTBEHHBIX PEAKIIUSIX KATHOHOB..

3. ChopMynupoBaTh BBIBOJ] O TTPOBEACHHBIX KAUYSCCTBEHHBIX PEAKIIUIX aHHOUOHOB.

Paznen 5. KuHeTnyeckue 1 TepMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XxumMunueckux peakuuii Jladboparopuas padora «/3yueHue BIUSIHUS Pa3IUYHBIX
(haKkTOpPOB HAa CMEIICHUE XUMUIECKOTO PABHOBECHS

Ha3Banune TeMbl

Tema 5. «UM3ydyenue  BiansHUA
pa3ianuHbBIX (PAKTOPOB HA CMEIICHHE
XUMHYECKOTO PABHOBECHSI»

Pesynbrat oOyueHus

XapakTepu30BaTh BIUSHUE U3MECHEHUS
KOHIICHTPAIIUX BEUIECTB, pEaKIuu
Cpebl U TEMIEPATypbl HA CMEILICHUE
XUMHYECKOTO PABHOBECHSI
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‘ OO01mue KOMIIETSHITUN

| OK 01 OK4

Bomnpocs! mist tonycka k JabopaTopHoil paboTte

1.JlaiiTe onpeesieHne CKOPOCTH PEAKIIUH.
2. Kakue (hakTopsl BIUSIIOT HA CKOPOCTh peakuun?

3. ChopmynupyiiTe 3aKOH COXpaHEHHS IEHCTBYIOIIMX Macc.

IIpoBenenne OnbITOB

O6opynoBaHue U Mocyjia

PCAKTHBEI

CrexisiHHBIE TPOOUPKHU

11 pacTBOp THOCYINIb(aTa HATPUS

CIIUPTOBKA

0,1 M pacTBOp CEpHON KHUCIOTBI

JepKaTeIb

IlepmManraHat kaaus

IIlaBeneBas kucioTa,

pactBop xsopu xenesa (111)

pacTBOpa pogaHruaad KaJInid

PAcTBOP XJIOpHUIA KaJIus

AJITOpUTM IPOBEACHUS OonbITa |

BOHpOCBI M 3aJaHUs

OIIBIT 1. BiausinMe KOHIEHTPAUUH
pearupylIux BellecTB HA CKOPOCTh
XHMHYECKON peaKkuuu.

[TpoGieMHBIH OTIBIT
[IpuroroBuTh TpHU

HATpHUs

pacTBopa
THOCYJb(arta pa3IMYHON
KOHLIEHTpauuu. st 3Toro B Tpu cyxue
NpoOUpPKK BHECTH: B MEPBYIO —6Mi 1H
pacTBopa TuocyJsibdara HaTpus U 10 mi
BOJBI, BO BTOpYyl0 — 4mi lH pacTBOpa
TUOCYJb(aTa HATpuUs U 2 MJI BOJBI, B
-3

THOCYJb(aTta HaTpus 3 MIL.

TPETHIO Mi  1H  pactBopa

Brmrounts cexkynmomep. B mpoOupku
no6aButh no6  Mu0,1M  pacTtBOpa
CEPHOM KHUCIIOTHI.

Yro BeI HaOmo1aeTe?

ITo cexyHIOMEpY U3MEPUTH BPEMS OT
MOMEHTa J00aBIEHUS KUCIOTHI JI0
MOSIBJICHHS B PACTBOPE 3aMETHOM
onajecleHIUN

Bnucats 3HaueHust B TaOIHILY
Odopmuts pe3ynbTaThl HAOIIOACHUN B
BUJIE Tpaduka

AJITOpUTM NIPOBEAECHUS ONbITA 2

Bormpocs! 1 3ananus

OnbiT 2. BausiHue Temmneparypsl Ha
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CKOPOCTHh XUMHYECKOM peakuuu

Hanute B crakanbl Ha 1/2 BBICOTHI

BOJIY: B MIEPBBIN CTaKaH -
BOJIONPOBOJIHYI0, BO BTOPOM — CMECh
BOJIOIPOBOTHOM u ropstaeut

(Temmnepatypa nomxHa ObiTh Ha 10°C
BBIIIIE, Y€M B TIEPBOM CTakaHe), B
TpETUd — ropsuyro (Temmeparypa Ha
10° BpImre, yeM BO BTOPOM CTaKaHe).

B tpu npobupku nHabpate mo 10
Kamenb |H pacTBopa THOCY/Ib(aTa
HaTpus M ONYCTUTh MO OJHOW B
CTaKaHbI.

3amepuTh TEMIIEPATYPY B
crtakaHax. He BbIHUMas TpPOOUPKY C
thocyibdarom, pob6aButh B Hee |
Karuiio 2H CEpHOM KUCIOTHI U U3MEPUTH
BpeMsl MO CEKyHJOMEpPY OT MOMEHTa
N00aBJIEHUS KHUCIOThI /IO TOSBJICHUS
JIETKOM ONaJICCIICHIINH.
[ToBTOpUTH ONBITHI C pacTBOPOM
TUOCYIb(AaTa U CEPHOM KHUCIOTOU MpHU
JBYX IPYTUX TEMIEpaTypax.
[Ipon3BecT OTCYET BPEMEHH PEaKIUU
0 CEKyHJOMEpPY, Kak U B TIEPBOM
ciyJae. PesynbTars HaAOJIFOIEHUI
BHECTH B TaOJIHUITY

O0BsacauTe HAOIIOJaEMEBIE SIBJICHUS
OO0BscHUTE, MoYeMy (GopMyia KUCIOTHI
H,Si0; siBnsieTcst ycoBHOIM

CocTtaBbTe ypaBHEHHS peaKinii,

AJITOpUTM IPOBEAECHUS ONbITa3

Bormpocs! 1 3aianus

OIIBIT 3. Biausinue kKaTajau3zaropa
HA CKOPOCTh XMMHYECKOM peakuuu

B  1aBe  mpoOupkM  MOMECTHUTH

HECKOJbKO Kamenb pactBopa KMnOy,
IM pactBOpa IIABENEBOM KHUCIOTHI U
CepHOU KHUCIOTBl. B omHy wu3 HUX
opocuts kpuctasmmuk MnSO4.  Yepes
HEKOTOPOE BpEMsI OTMETUTh U3MEHEHNE
OKpPAaCKH pacTBOPOB B MPOOUPKE.

Yro BbI HaOMIOHaETE?
YewmsaBnseTcs TMepMaHTaHaT Kajous B
ATOM peakuuu?

AJITOpUTM NpOBeACHUS onbiTa 4

Bornpocs! u 3ananust

OIIBIT 4. CmeuieHue XUMHYECKOIO
PaBHOBeCHUSA npu N3MEHCHUHU
KOHIEHTPALIMM BELECTB.

B xumunyeckunii crakan Hainente 20 Mt

ComnocraBbTe HMHTECHCHUBHOCTH OKpaCKHu
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BOABI W J00aBbTe 1O 2 KAIUIM | TOJIyYEHHBIX pPAacTBOPOB C  IIBETOM
HACBHIIIEHHBIX ~ PAacTBOPOB  XJIOPUJA | KICXOAHOTO pacTBopa B KOHTPOJIbHOMU
xene3a (Ill) wupacTtBOpa pomanmma | mpoOupke.

kayusi. PacTBop pasmemiats cTekiasiHHOM | UTo BB HaOmomaeTe?

MaJOuYKON U COJIEpPKUMOE pa3iauTh B 4 | Pe3ynbTaThl BHECUTE B TAOJUILY.
npobupku. Omny w3  mpobupok | Jlaiite 00BsiCHEHNS HAOII0aeMbIM
OCTaBUTh B KaYECTBE KOHTPOJIBHOU (7151 | SIBJICHUSIM.

cpaBHeHus1). Bhectu B mepByro
poOUpPKY KOHIIEHTPUPOBAHHBIN
pacTBOp XJIOpHUA >Kelie3a, BO BTOPYIO —
HECKOJBKO  Kalellb  HaChIIIEHHOTO
pacTBopa pojaHua Kajus, B TPEThIO —
HEMHOTI'O TBEPAOTO XJOpHUAA Kausl.

O6paboTka pe3yabTaToB:

1. CdopmynupoBath BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIICHTpAIIH,

2. CdhopMynupoBaTh BBIBOJ TOYEMY 3aBHCHMOCTH JOJDKHA BBIpaXKaThCS MPSMOM
JUHUEWM ¥ TI0YEeMy B KayeCTBE MEPBOM TOYKM ITOM MPSIMOW MPaBOMEPHO
MCIOJIb30BaTh TOUKY Havaia KOOpAUHAT.

3. CdopmynupoBaTh BBIBO] O BIUSHUN TEMITEPATyPhl HA CKOPOCTh PEAKITUH.

4. Cdopmynupoath BeIBOJ 0 poit MNSO4HA CKOPOCTh XUMHUYECKOHN PEaKITUH.

Pasznen 7. CTtpoenne u cBoiicTBa OpraHnyecKux BemecTs. JlabopaTopHas padbora
"IIpeBpaliieHust OpraHMYECKUX BEILIECTB IPU HArpeBaHUU"

Tema 7.2. «CBolCTBa OpraHUYECKUX

HasBanue TeMbl .
COEIUHEHUI»

PesymbTar 06yueHHs VYcraHaBnMBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB OpraHn4CCKHX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO011e KOMIeTEHIINN OK 01 OK4

Bormpocs! 11st tonycka k 1abopaTopHoil paboTe

a) chopMyJIUpyHTE 1IEb TJIAHUPYEMOTO IKCIIEPUMEHTA
0) 00BsCHUTE, K KAKOMY KJIACCy OPraHUYECKUX BEIECTB OTHOCUTCS ITHJICH;

B) OOBSICHUTE, KAKMMH XHMHYCCKHMMH CBOWMCTBAaMH OOJIQJalOT BEIIECTBA
JAHHOTO KJIacca, KaKW€ KAueCTBEHHbIE pEaKIMU JJIsI WX OOHapyKeHUs
UCIIOJIB3YIOTCS;

r) OOBSCHUTE, KAK MOXKHO IMOJYYHUTh BEIIECTBAa JAHHOTO KJlacca COCIMHEHUMN
B J1JA0OPATOPHBIX YCIOBUSX;

N) OOBACHUTE, U3 YErO COCTOUT MPUOOP /IS MOTYUSHUS Ta30B;
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e) MNEPEUNCINTC OCHOBHBIC ACIICKThI CO6JIIOI[€HI/I$I TEXHUKU O€30IMacHOCTH Ipu

padore ¢ JIBXX  (3TuNOBBIA  CHOUPT),  arpecCUBHBIMM  pearcHTaMu
(KOHLIGHTpHpOBaHHAasi  CepHasl  KHCIOTa),  HarpeBaTeJIbHBIMU  MPUOOpaMH
(criupTOBKa).

IIpoBeneHne OnbITOB
ObopynoBaHue U OCyAa pEaKTUBBI

CrexisiHHBIC TPOOUPKHU

KonnentpupoBannbiii pactsop H2S04

[ItatuB 17151 IPOOUPOK

OTWIOBBIN CIIUPT

CnupTtoBka PactBop KMnQO4
Crouuku bpomHuas Bona
ITecok

AJITOpUTM NpPOBEJECHHUS ONbITA |

Bornpocsl u 3a1anus

OIIBIT 1. BausinMe KOHIEHTPAUUH
pearupylimux BelecTB HA CKOPOCTh
XUMHUYECKOU PEeaKIuu.

1. ITomyunTs 3THIIEH IeTHIpaTAlAEN
TUJIOBOTO CIIUPTA, OOHAPYKUTH €TO,
U3YUYUTh €r0 CBOMCTBA.

1.1. B npoOupky HaiuTh 2-3 M1
3TWJIOBOT'O CIIUPTAa U OCTOPOKHO
100aBUTH 6-9 MIT KOHIIEHTPUPOBAHHON
CEpPHOM KUCIIOThI. 3aTEM BChINATh
HEMHOT'O IPOKAJIEHHOTI'O ITecKa (IIeCOoK
WJIM MEJIKME KyCOUKH MEeM3bl BBOAAT IS
TOT0, YTOOBI IPEIOTBPATUTH TOTUKH
XKUJKOCTU IIPU KUIIEHUH ). 3aKPBITh
poOUPKYy MPOOKOH ¢ Ta300TBOHOM
TpYOKOI1, 3aKpENUTh €€ B IITATUBE U
OCTOPOKHO HArpeTh COAEPKUMOE

npobupku (puc.1)

1. Yro npoucxoaut B npodupke? Uto
HaOmogaeTe?

2. K xakomy THITy XUMHYECKHX
peakIuii OTHOCATCS 3TH Tporecchl? Kak
Ha3bIBAOTCS?

3. Kak meHsieTcst okpacka pacTBOpPOB?
[Touemy?

4. KakuM riaMmeHem TOpUT 3THIICH?
[Touemy?

5. CocTaBUTh YpaBHEHUS MPOTEKAIOIIUX

TIPOIIECCOB.
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Brz KMDO,.

1.2.  OcTOp0>XHO, PABHOMEPHO HATPETh
CMECh.

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

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

KBEPXY, MOKECUb BBIICIISIONIUICS ra3
(puc.2).

C;H;OH (3'1'“.7!0'
BBIM CIIMPT)

H,SO,

O0paboTKa pe3yabTaToOB:
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1. IIpoananu3mpoBaTh COOTBETCTBHE MOJIYYCHHBIX PE3yJIbTATOB CIIOCO0AM
MOJTYUYCHHUSI HEMPEACIbHBIX YIIIEBOJAOPOOB pssia dTUiieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINH BBIBO/I.

2. CdopmynnpoBath BHIBOJ O (PH3UKO-XMMHUIECKUX CBOMCTBAX ITHUJICHA.

3. CdopmynupoBath BBIBOJI O CIIOC00aX 0OHAPYKEHUSI ITUIICHA.

Pazgen 7. CTpoeHne u cBoiicTBa OpraHnyeckux Bemects. JlabopaTopHas padota
" CBoiicTBa CIUPTOB"

Tema 7.2. «CB0OIICTBa OpraHUYECKUX

Ha3Banune teMbl o
COECIMHEHUI»

PGSYJILTaT 06y‘ICHI/IH YcraHaBiauBaTh 3aBUCUMOCTh (1)I/IBI/IKO-

XUMHYECKUX CBOMCTB OpPraHU4YCCKHX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO011e KOMIEeTEHIIN OK 01 OK4

Bomnpock! aiist nonycka k 1adbopaTtopHoit pabote

1. Knaccudukanus cnupTos.

2. C moMOmpI KAaKOTO PEaKTUBA MOKHO Pa3IM4UTh JTWIOBBIM CHUPT M
TJIULEPUH?

3. Honyuuts C;HsONa MoxHO B3anmo1elicTBHEM 3TaHOA C:

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

4. Hanuiurte Ka4YeCTBEHHYIO PEAKIIMIO Ha CII0KHBIE CIIUPTHI.

5. I'muuepuH OTHOCUTCS K KJIACCY COCIMHEHUM:

A.Ognoatomuble ciuptel  b. IIpocTbie adupsl

B. MHuoroatomubie ciupThl  ['. Aniberuabl

6. IlepeBon CoHy — CoHsOH ocymiectBisieTcs: peakiuei:

1. 'unpararuu 2. 'mapupoBaHus 3. Jleruaparanuu 4. I'openus

7. Haruimute cTpyKTypHBIE (POPMYIIBI COSTUHEHU;

1. 3-meTunnenTanona-2, 2. 2,4-mumeTni- 3->THITeKcaHoa-2

8. Hanummre Bce n3oMephl rekcaHoia-5

[IpoBeneHune onbITOB

OG6opynoBaHue U Mocya PEaKTUBBI
CrexJIsTHHBIC TTPOOUPKHU W30aMHUJIOBBIA CITHPT
CIIUPTOBKA TJIALICPUH
JIepKaTeIb copouT

STUJIOBBIA CUPT

pactBop runpokcuaa Hatpusi (NaOH),

pacTBOp NEpMaHTaHaTa Kajusl,

pacTBop cynibhara Meau

BOJIa
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AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUsA

OnbiT 1. U3y4yeHne pacTBOPUMOCTH
CIIMPTOB B BOJie.

B derkipe mpoOupkm moMecTute
HEOOJIbIINE KOJMYECTBAM CJICTYIOIIIX
CIIMPTOB: JTHJIOBBIA, HM30aMIJIOBBIH,
TJIMIEPUH U copOouT. Jlo6aBbTe K HUM
10 | MJT BOJIBI M XOPOIIIO BCTPSXHUTE.

OnuummTe arperaTtHoe COCTOSIHUE

CIIUPTOB
Onuuure 3armax

Onummure PaCTBOPUMOCTE B BOJC

CIIUPTOB
[Touemy y cnupToB pa3Has
pPacTBOPUMOCTD B BoJIe?

AJITOPUTM NIPOBEACHUS ONbITA 2

BOHpOCBI M 3aJaHUsA

OneiT 2. OxkucjieHue HTaHOJA
PacTBOPOM MEPMAHIAHATA KAJIUS.

[1poOsieMHBII ONBIT

B npobupky Hameiite 1 wn
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO
pacTBopa nepMmaHraHata kKauus u 1 miu
pactBopa cepHOUM KHUCHOTBL. (Cmech
BEIIECTB MEPEMEIIIANTE.

Yro BbI HaOMIOHaETE?

[Touemy obecIrBeurnBaeTCs

pacTBOpanepMaHraHaTaKamus
Onuirre 3anax pacTBopa.
Hanumure ypaBHEHUE
OKHUCJIEHUS 3TaHOJIA.

peaKIuu

AJITOPUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

OnbiT 3. KoMmmiexkcooOpazoBaHue
MHOT0ATOMHBIX CIIMPTOB

B mnpobupky Hameiite 3w
pactBopa NaOH wu 1 mn pacTtBOpa
CuSOg, momyueHHBIN 0CaZOK pa3esiuTe
Ha Tpu 4acTtu. JloOaBbTe K ocanky mo 1
MJI B OJIHY MPOOHMPKY BOJBI, B IPYTYIO

Yro BbI HabmomaeTe?
Pesynbprar cpaBHUTE.

B kakoii mnpobupke pacTBOpUIICA

rosy6oii ocamok Cu(OH),?

TémMHO-cMHMI  UBET  pacTBopa B

MpoOUpKe ¢ KAKUM BELIECTBOM?

— 9JTaHOJa, B TPEThIO — TJIMIEPHHA.
Coflep’knMOe  MPOGUPOK  dHepruymo | HAMHIIATE  YPABHEHWE  pEaKunH
BCTPSIXHUTE.. obpazosanust Cu(OH),
Harnummre ypaBHEHHUE peaKiuu
0o0pa3oBaHUs  KOMIUIEKCHOH  COJH
rIUIepaTa MeIm.
O6paboTka pe3yabTaToB:
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1. [Ipoananu3upoBaTh MOTYUYEHHBIE PE3YIbTATHI.

2. CdopmynmmupoBaTh BBIBOI O GU3HKO-XUMHIECKIX CBOMCTBAX

ciuptoB3.CHopMyTHpoBaTh BEIBOJ KAYECTBEHHBIX PEAKIIUSIX CITUPTOB.

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTs. JlabopaTopHas pabora

" CBolicTBa KapOOHOBBIX KUCJIOT '

Ha3Banune TeMbl

Tema 7.2. «CBoMCTBa OPraHUYECKUX
COEeIMHEHUI»

Pesynbrat oOyueHus

YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO-
XUMHYECKUX CBOMCTB OPTAHUYECKHUX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO01mme KOMIIETEHIINT

OK 01 OK4

Bormpocsl a1 nonycka k 1abopaTopHoil paboTte

1). Kakue BeniecTBa Ha3bIBaIOT KAPOOHOBBIMU KHCIOTAMU?

2. Hannmnre cTpyKTypHBIE POPMYJIIBI CIETYIOIUX KUCIOT:

a) 2-3TiI0yTaHoBas KUciaoTa, 0) 2,2-AMMETUINPONOHOBAs KUCIOTa
B)2-METHII-3-IPONIII-3-3THIITEKCAHOBAs KUCIIOTA.
3. Hanuimure ypaBHEHHE 3JIEKTPOIUTUYECKON JUCCOIMAIIMKI YKCYCHON KUCIIOTHI.

4. OT yero 3aBUCUT paCTBOPUMOCTH KaPOOHOBBIX KUCIOT?

HpOBeIICHI/IG OIIBITOB

OO6opynoBaHue 1 Mocya

pEaKTUBBI

CreksiHHbIE TPOOUPKHU

OEH30MHAas KUCI0Ta

CIIMPTOBKA

YKCycHasi KUCI0Ta

JIepKATEINb

pacTtBop (peHondTasenHa

CTCKJIIHHBIC ITaJIOYKa,

Mardaum

poOKa ¢ ra300TBOJIHON TPyOKOH

pactBop ruapokcuaa Hatpus (NaOH),

JepKaTe PactBop okcuzaa meau (II),
CIIUPTOBKA pacTBop cyabdaTa Meau
CTaKaH BOJA

AJITOpUTM NpOBEAECHUS OnbITa |

Bormpocsl 1 3ananus

OnbiT 1. U3yyeHue pacTBOPUMOCTH
CIIUPTOB B BoJe.

[TpoOIeMHBIH OIBIT

B onny npobupky Hanelrte 2 M BOJbI U
n00aBbTe 3 Karull YKCYCHOM KHCIIOTHI,
[IOJIy4YE€HHBIN PacTBOP NEpEMELIanTe.

B apyryio npobupky HamedTe 2 M

Onumute Quznyeckre KapOOHOBBIX
KHUCIIOT

Kakune kucimoTel paCTBOPUIINACH?

OT yero 3aBUCUT pacTBOPUMOCTh
CIIUPTOB?

YTo NpoUCXOUT NTPU HATPEBAHUU U
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BOJBI U 100aBbTE HEMHOIO OEH30MHOMU
KHUCJIOTBI, COAECPKUMOE TEPEMELIANTE;
Torpa 3Ty mpoOupKy Harpeure.

3aTteM oXJ1aauTe Mo X0J0HOM BOJOM.
[IpubaBbTE K OCaJKy HEMHOTO pacTBOpa
TUAPOKCHUIA HATPHSI.

OXJIAXKIECHUA HEMHOTO OCH30MHOM
KHUCJIOTHI?

AJITOPUTM NPOBEJCHUS ONbITA 2

BOHpOCBI N 3aJaHUsA

OnbIT 2. B3anMoaeincTrBue yKCyCHOM
KHCJIOTHI ¢ MeTAJJIaMH

B npobupky Haneite 2 M
YKCYCHOM  KUCJIOTBI W  J00aBbTe
HEMHOI'O  METaJUIMYECKOTO0  MarHus,
3aKpOMTE poOKOI c MIPSIMOU

ra300TBOHOMN TPYOKOM.
[lomoXrure BBIAEIIAIOMINNICA Ta3.

Yro BbI HaOMIOHaETE?
Kaxkoii ra3 Breruessiercs?

Hanumure YPpaBHCHUS PCaKIIUH.

AJITOPUTM NPOBEJCHHUS ONbITA 3

Bornpocsl u 3aiaHus

OnbiT 3. B3auMoaeiicTBue YKCYCHOM
KHUCJI0ThI ¢ okcuaom meau (IT)

B npobupky momectute 0,2 r okcuma
memu (1) u mpuneitre 1-2 mi ykcycHon
KHUCIIOTBI, OCTOPOKHO Harpente B
MJIAMEHU CIIUPTOBKH.

Yro BbI HAOIIOHaETE?
OTMeThTE U3MEHEHHUE 1BETA.

Hanumumre ypaBHeHHE peakuu.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3ananus

OnbiT 4. B3aumojeiicTBue yKCYCHOM
KHCJIOTHI ¢ THAPOKCHIAAMH

B npobupky namedite 2 - 3 wmi
pacTBoOpa rUApPOKCUAA HATPUs, J0OABbTE
2 xarm ¢eHondTanienHa U npuieiTe 2
- 3 MJT yKCYCHOM KHUCJIOTHI.

B npo6upky Haneiite 2 - 3 M pacTBOpa
T'HJIPOKCHJIa HATpUs, 100AaBbTE TAKOE JKe
KOJIMYECTBO pacTBopa cyjbdaTa MeIu.
K mnomxyyenHomy romyOoMy ocanky
MIPUJICUTE YKCYCHYIO KUCJIOTY.

Yro BbI HAOIIOHaETE?
[ToueMyun3meHseTCS IIBET pacTBOPOB?

Hanmumure ypaBHEHHE peakiuu.

O0paboTKa pe3yabTaToOB:

1. ITpoaHanu3upoBaTh MOJIYYEHHBIE PE3YJIbTATHI.
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2. Chopmynupyiite
KHCJIOT.

3.  Cdopmymnupyiite
OpPTaHUYECKUX KUCIIOT.

BBIBOJ 00 O0OmMX CBOMCTBAX

MHUHCPAJIbHBIX

BBIBOJ O (1)I/IBI/IKO-XI/IMI/I‘ICCKI/IX CBOMCTBax OpraHn4€CKHX

nu

Pazgen 7. CTpoeHne u cBoiicTBa Oprannyeckux Bemects. JlabopaTopHas padota
"N nenTudukanus OpraHn4ecKux COeANHEHUHN OTAENIbHbBIX KJIaccoB "

Ha3Banune teMbl

Tema 7.3. «Unentudukarus
OPTraHUYECKUX BEIIECTB, UX 3HAYCHUE U
MIPUMEHEHHUE B OBITOBOM U
MIPOM3BOJICTBEHHOU 1€ TETbHOCTH
YeJ0BEKa»

Pesynbrat oOyueHus

HCCJ’I@I{OB&TB Ka4CCTBCHHBIC pCaKIINH
OpraHU4YCCKHX COGI[I/IHCHI/Iﬁ OTACIBbHBIX
KJIaCCOB

OO01mue KOMIIETEHIINN

OK 01 OK4

Bomnpocs! ais nomycka k 1adbopaTtopHoit pabote

1. Kakue BeriecTBa Ha3bIBAIOT KUPaAMU?
2. Knaccuduxkanus »«upos.

3 Kakue BCIICCTBA HA3BIBAIOT caxapaMH?

4. Knaccudukarus caxapos.
4. YeM aiba03bI OTIAYAIOTCS OT KETO3?

IIpoBeneHue OnbITOB

O06opynoBaHue U Mocya

pEaKTUBBI

CreksiHHbIE TPOOUPKHU

OEH30MHAas KUCI0Ta

CIUPTOBKA

YKCyCHasi KUCIIOTA

JIepKaTEINb

pacTtBop (peHondTanenna

CTCKJIXIHHBIC ITaJIOYKAa,

Mardaum

poOKa ¢ ra300TBOJIHOM TpyOKOH

pactBop ruapokcuaa Hatpus (NaOH),

JepKaTe PactBop okcuaa menu (11),
CIIUPTOBKA pacTBoOp cyabdaTa Meau
CTaKaH BOJA

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! u 3ananust

OnbiT 1. Onpeaenenue
HenpeaeJbHOCTH KHPOB.

[1po6ieMHBI OTBIT
B npobupky naneidite 2 - 3 wmi
pacTUTENIBHOTO Maciya, J100aBbTe 5 - 6

Yem 00ycnoBiIeHa HENPEIEeTbHOCTD
JIMIAI0B?
OOBsICHUTE UCUE3HOBEHUE PO30BOI
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Karejab pacTBOpa Hoja po30BOrO 1IBETA,
MPUTOTOBJICHHOTO Ha
YETBHIPEXXJIOPUCTOM YTIIEPOJIE.

CMmech B mpoOMpKE IHEPTUYHO

BCTPAXHUTC.

OKpAacCKH Moja.
Hanummvte ypaBHEHUE peakinu

AJITOPUTM NPOBEJCHUS ONbITA 2

BOHpOCBI N 3aJaHUsA

Oneit 2. Boccranosiaenne Cu(OH):
IJIIOKO0301 B LIIEJIOYHOU cpeJe.

B npobupky mnomectute 1 wmi

Yro BbI HaOMIOHaETE?

pactBopa CuSOs; mu 2 M pacTBopa | Kakoil et 00pa3oBaBIIerocs ocajika?
NaOH. [Tony4deHHbIi ocafok | HalmuImmTe ypaBHEHHS PEaKIHH.
SHEPrUYHO BCTpsAXHUTE. BHecure B | 1TO BbI HaboaeTe HOCJIC
poGUpKy 1 MII pacTBOpa IIIOKO3BL HarpeBanms? 5
[IpoGHPKY  CleTKa  Harpeiite B Hanwummre YpaBHEHUS peakiui
IJJAMEHU CIHUPTOBKU JI0 W3MEHEHUS oxucenus rimokosel CUOH),
1[BETA, JIEpKa €€ HAKJIIOHHO
AJITOpUTM NPOBEJECHHUS ONbITA 3 Bonpocsl u 3a1anus
OnbIT 3. Boccranosienne
aMMHAYHOTO pacTBopa AQ20
IJII0K030H  (peakuusi cepe0psiHOrO
3epKaJia)

B npobupky mnomectute 1 wmu | Yrto BbI Habmonaere?
pactBopa AgNOs u pactBop NaOH o | YT0  oOpasoBamock  Ha  CTCHKax
obpazoBaHus ocaaka. K momydeHHomy | IPOOUpKH?
ocajIKy 100aBisiTe Mo KamisaM pactsop | HamummTe YPaBHCHHUC pCaKknnn

NH,OH
IPO3paYHOMY aMMHAYHOMY pPacTBOPY

Ag.0 nob6asete 2 M1 3 %-ro pacTBOpa
hi(o)

0 ero pactBopeHus. K

[JIFOKO3bl W HArpeure CMeCh

KHIICHHA Ha CIIMPTOBKE.

cepeOpsTHOTO 3epKajia IS TIIFOKO3HI.

AJITOpUTM IIPOBEAECHUS ONbITa 3

Bornpocs!l u 3ananust

OnbiT 4. KayecTBeHHasi peakunusi Ha
KpaxmaJ ¢ H0JI0M

Haneiite B npobupky 5 ma 1%-Horo

Yro BbI HAOIIOHaETE?
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pactBopa Kpaxmana, BHecuTe 2 - 3 |Ilouemy u3meHsieTcs uBeT pacTBopa?
Karljin p336aBHeHHOFO pacTBOpa nonaa Hamumure YpaBHEHHUE PEaKIIUU.

O0OpaboTKa pe3yIbTaTOB:
1. ITpoaHanu3upoBaTh MOJTYUYCHHBIC PE3YJIbTATHI.
CdhopMynupyiiTe BbIBOA O (PU3MKO-XMMHUYCCKHX CBOWCTBAX KHPOB.
CdhopMynupyiiTe BbIBOA O PU3MKO-XMMHUYCCKUX YTIICBOJIOB.
ChopmynupyiiTe BBIBOJI O (PU3UKO-XUMHUYICCKUX CBOMCTBAX Kpaxmaia.
ChopmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKITUAX KHUIKHX KHPOB.
ChopmynupyiiTe BBIBOJ O KAUeCTBEHHBIX PEAKITUAX aJIbJI03.

N Ok oW

CdopmymupyiiTe BBIBOJ O KAYECTBEHHOW PEaKIMK KpaxmMala.

4.3. OueHoYHBbIE cpeACTBA PY0eKHOI0 (TEMAaTHYECKOI0) KOHTPOJIS MO
TUCHMILUTHHE « XMUMUD)

Py6exHblil (TeMaTH4YeCKU) KOHTPOJIb MO JUCIUIUIMHE «XUMHUS MPOBOJIUTCS
B (opMe KOHTPOJIbHBIX pabOT MO paszaeraM OCHOBHOIO MOMYJS HAa OTIEIbHBIX
3aHSATHUAX, KEMCOB.

4.3.1 KoHTpOJIbHBIE PadoThI

Pazgen 2. Xumuyeckue peakuuu. KontpoabHasa pabdora «Crpoenue
BeLIECTBA M XUMHUYECKHE PeaKIun»

KonTtponbsHas paboTa COIepKUT YEThIpE BUIA 3aJaHUI:

1. 3amaym Ha COCTaBJICHUE XMMHYECKUX (HOPMYJ IBYXaTOMHBIX COEIHMHEHHIM
M0 UX Ha3BaHUIO.

2. 3ajayd HAa COCTAaBJICHUE YPABHEHUW pEaKIMH: COCIMHEHHUS, 3aMEUICHMUS,
pasNoKeHHsl, OOMEHAa U PEaKlMid ¢ YyYacTHeM KOMIUIEKCHBIX COEIMHEHU;
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3ajaHus HA COCTABJIEHUE MOJIEKYJSPHBIX U MOHHBIX PEAKUUWA THUIPOJIN3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS KUCITOTHOCTU CPEJIbI.

4. 3amaud Ha pacueT KOJUYECTBEHHBIX XapaKTePUCTUK IO YpPaBHEHUSIM
XUMUYECKUX PEAKIUN: MacCOBOM WM OOBEMHOM JTOJIM BBIXOJA MPOAYKTA PEAKIIHH
COCIMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEMIECTB M MPOIYKTOB PEAKIIUU;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJHO U3 BEIIECTB
JIaHO B BHJIE PACTBOpPA C OIMPEIEICHHON MacCOBOM JOJIEM PAaCTBOPEHHOTO BELIECTBA.

1 BapuaHT 2BapuaHT
1. [omnuimuTte ypaBHEHHUS], ypaBHSINUTE, COCTABHTE MOJIHBIE U COKPAIICHHbIE

MOHHBIC ypaBHeHI/IH.
Mg (NO3 )2 + K3 PO, = Al Cl; + K53PO, =
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Ba (OH )2 + H3z PO, = Fe SO, + Naz PO, =

Zn Bry + H,SO5 = Mn Cl, + KOH =
2. JlonmummTe ypaBHEHUS U OMPEICIUTE XapaKTEPUCTUKN KAKIO0N XUMUYECKON
peaKuum.
Na+ O, = Li+0O,=
As+ 0O, = Se+0,=
3. IIpocraBbTe cTEneHN OKUCICHUS DJIEMEHTOB B CICAYIOIINX COCAMHCHUSIX.
BizOs, G&zOg, CC|4 HMnNO4 FeO, PbOz, PC|5, HC|O4, chr207,
H2CfO4, SnS,. XeF,

4. OHpCI[eJII/ITC THUII XUMHAYECKOHN CBSI3U B JaHHBIX BCHICCTBAX, JOKAXHUTC 3TO C
IIOMOIIIBIO CXCM.

KC', O,,PHj3, Ag, C|2, NaBr, I, MgClz, H,, SO,, Cu, Nal, F,, Fe,
Na,O, Ni, CHay, A|, Ca (NO3)2 CaO, Nj, Na, P,0s5, BaSOy, O3,
Ss, SO3, 1,07.
5. PacctaBbTe KO3(DPUIIMEHTBI, ONPEACIUTE TUI PEAKIIUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccunTaTh CTENEHN OKUCICHUS JIJIsl KQXKI0T0 3JIEMEHTa B BEILIECTBE
FG(NO3)3 Ca (NOg)z
3. 3anucarb (GOpMyJibl BEIIECTB:
A) cynbdun xenesa (I11) b) cepnas kucnora

A) cepnuctas kuciorad) ruapokcua meau (1)

7. ITo ypaBuenuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BEIYHCIUTES KOJUIECTBO
BEI[ECTBA ME/U, €CJH B peakiuio ¢ xjopuaom meau (II) Berynumno 480 r maraus.
8. CocTaBUTh YpaBHEHUE U ONPENIETUTh TUIl PEAKIUU

A) cynbdar Oapus + cepHas kuciorab) consiHas kucioTa + kapOoHAT KajIbIus

Pa3nen 4. Ctpoenne u cBoiicTBa HeoOpraunyeckux Bemecrs. KonTposbHas
padora «CBOMCTBA HEOPTAHUYECKHUX BeIECTB)

KoHTponbHas padoTa conepKUT TpY BUJIA 3aJaHUN:

1. 3ajayn Ha pacyeT MacCcOBOM JIOM (Macchl) XHMMHUYECKOTO DJIEMEHTa
(coenuHeHus1) B MOJIEKYJIe (CMecH).

2. IlpakTuyeckue 3agaHus N0 KiacCU(pUKAIMU, HOMEHKIATYPE U XUMUYECKUM
dbopMysiaM HEOpPraHMYECKMX BEIIECTB PA3IUYHBIX KJIACCOB: OMpEIEICHHE Kiacca
HEOPraHWYECKUX  BEIEeCTB, Ha3blBaTh HEOPraHUYECKHUE  COCAMHEHHUS IO
MEXIYHAPOJTHON U TPUBHATHHONW HOMEHKIIATYPE M0 XUMHUECKUM (hopMyiaMm.

3. 3agaHus Ha COCTAaBJICHHUE YPABHCHHN XMMHUYECKHUX PEAKUHUNA C Yy4aCTHEM
MPOCTBIX U CIOKHBIX HEOPTaHMYECKUX BELIECTB: OKCHIOB METAJIJIOB, HEMETAJIIOB U
aMm(pOTEepHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KHUCIIOT, OCHOBAaHHUNH M aM(OTEpHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEpU3YyIOIINX UX CBOMCTBA U CIIOCOOBI

MMOJIYHYCHUA.
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1.YcTaHoBuTE, K KaKOMY KJIACCy/TpyIIie OTHOCSATCS HEOPTaHWYECKHUE BEIIEeCTBA,
dopmyibl koTophix ykazanbl CoO, HNO3 LiOH, H,S;O3Ha30BuTe coeqMHEHUS 10
MEXIyHAPOHON ¥ TPUBUAIBHON HOMEHKIIATYPE.

2. CoctaBuTh GOpPMYIIbI COEAMHEHUN:

a) okcuaa yraepoza( II) ,0) rugpokcuaa Menu, B) XJIOPOBOJOPOTHOM KUCIIOTHI, T)
cynb(dara HaTpus

3. Hamucatb ypaBHEHUSI XUMUYECKUX PEAKIIHI:

a) H,SO, + Mg 0) Na, O + HBr B) SO+ CaO r)CaCOs3; + HCI nx) AICI3 + AgNO3
YKa3arh Ha3BaHUS MPOJTYKTOB PEAKIIHH.
4. PacctaBbTe KO3((DHUIIMEHTHI B IIPUBEACHHBIX HIDKE CXEMaX XUMHUYCCKUX PEaKITUH.
JlaiiTe XapakTEpUCTUKY KKIOW U3 YETHIPEX XUMHUYECKUX PEAKIIUN C TOUYKH 3PECHUS
Pa3IMUHBIX KJaccuPpuKaruii.

a. Ho+ N, — NH3T + Q

0. AL + Fe,0; — ALO3 + Fe + Q

B. CaCO; — CaO + CO2t - Q

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

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

SIBJISIETCS] PEAKIIUEN
1) COCJIMHCHUS, KaTaTUTHYECKON, SJHIOTEPMUYECKON
2) 3aMEIICHUS, KATATUTUYECKOM, IK30TEPMUUECKOU
3) OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHOM, HEKATAIMTUYECKOM, SK30TEPMUUECKOU
4) | oOMeHa, HeKaTaJIMTUIEeCKOH, SHIOTCPMUUECKOM

6. BerunciuTe MaccoByto 1010 cepedpa B okcuge cepedpa (Ag20)

Pa3nen 7. CTpoeHue U CBOMCTBA OPraHUYeCKHUX BelIECTB.
KonTpoabHas padora «CTpoeHHe M CBOHCTBA OPTAaHNYECKUX BelIeCTB)
[To utoram uzydenus pazzaena 7 odydarommecst OyAayT CIIOCOOHBI:
- ONpeAeNaTb NPUHAAJIEKHOCTh BEIIECTB K  Pa3jMYHBIM  KJlaccaM
OpraHUYECKUX COCIUHEHUI; TOMOJIOTH U U30MEPBHIL;
- Ha3bIBaTh M3YYEHHBIC BEIIECTBA MO «TPUBHAIBHOW» WIM MEXKIYyHAPOJAHOU
HOMEHKJIaTYpE;
- XapaKTepu30BaThb CTPOEHHE U XHUMHUYECKHE CBOMCTBA HU3YUYEHHBIX
OPraHUYEeCKUX COCAUHECHUN;
- OOBACHATH 3aBUCUMOCTH CBOMCTB OPTraHWYECKUX BEIIECTB OT MX COCTaBa U
CTPOEHUS;

- IIPOBOAUTH BBIYMCICHUS 110 XUMHWYCCKHUM (bOpMy.HaM H YPAaBHCHUSIM.
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TemaTuyeckuid KOHTPOJIb OCYILIECTBIsIETCS MeToIoM TectupoBaHus (1) miu B

dbopme MUChbMEHHOM PabOThI, BKITIOUAIOIIeH pakTuueckue 3aaanus u 3agaan (1I).

1. BemectBo, cocTaB KOTOpPOro BBIpaKE€H MOJeKysipHoi (opmynoit CsHs,
OTHOCHUTCS K KJIacCy:
1) ApeHbl  2) alKaHBbI
3) AJKeHBI 4)aKUHBI
2. HaszBanue BemectBa, popmysia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
A)OyTtanon-2b)nenranon-2
B) 2-metunGyranon-4r)3-meTmndyranoi-1
3. Bemecto, umeroniee hopmyiny CH,=CH; Ha3zbIBaeTCs:
1) TOJIYOJI
2) 3TUJICH
3)  rauuepuH

4) IIPOTIaHOJI

4. BemecTBo, Ha3BaHUE KOTOPOTO MPOMUOHOBAs KUCIOTA, UMEET (popMyJTy:
1) C,HsOH

2)  (CM)2NH

3) CH3-CH»-COOH

4)  C3H,OH

5. JJist ankaHOB XapakTepHa peaKkus:

1) npucoenuHeHus Hp

2) XJIOPUPOBAHUSA Ha CBETY

3) oOecupeunBanus pacrsopa KMnO4
4) IIOJIMMEPHU3ALUN

6. MetaHon pearupyer c:

1) HATpUEM

2) BOJIOM

3) BOJIOPOJIOM

4) METaHOM

7. YKCyCHast KUCIIOTA BCTYNAET B PEAKIIUIO C:
1)  AgNO3

2) NaCl

3) Naz2CO0s3

4)  H20
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8.

BepHbl 11 yTBEpKI€HUS:

A. AMUHBI IPOSIBIIIFOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIOTHI IMPOABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBaA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEpHBI 00a YTBEPKIACHUS

HEBEPHO HH OJTHO U3 YTBEPKICHUN

YpaBuenue xumuueckoi peakuun C2H6+CI2A"C2H5CI+HCI siBnsiercs:
peakiuei 3aMemIeHus, TPOTEKAoIIEH MO PaIuKaTbHOMY MEXaHU3MY
peakimei NpucoeIMHEHMS, MPOTEKAIONICH 10 paIUKAIIbBHOMY MEXaHU3MY
peaxiueit 3aMeNIeHns, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY
peaxiueit mpucoeTnHEHNs, MPOTEKAIOIIEH IO HIOHHOMY MEXaHU3MY

B peakiuto «cepeOpsiHOro 3epKajiay (C aMMHUaYHbIM PacTBOPOM OKCHJIA
cepebpa) BCTyMmaeT:

ATAHOJI

TIII0KO03a

TJIUIIEPUH

Kpaxman

YcTaHOBHUTE COOTBETCTBUE MEXKy Ha3BaHHEM BEILIECTBA M KIIACCOM

(Tpymrmoii) opraHU4eCKUX COCTUHEHUMN, K KOTOPOMY(-0ii) OHO TTPUHA/IJICHKUT.

HasBanue BemiecTBa

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

') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUN

1) OZHOATOMHBIE CITUPTHI

2) YIJIE€BOMBI

3)  kKapOOHOBBIC KUCIIOTHI

4) apOMaTUYECKHUE YTIEBOAOPOIBI
5)  HempeaenbHbIE YIIIEBOAOPOIbI
6) IIPEJEIIbHBIC YIIIEBOIOPOABI
12. B cxeme npeBpallicHuim
15000Ckat+Br;

CH4 X1 0OeH301 Xo

BEIIIECTBAMH X1 U X2 COOTBETCTBEHHO SBJISIIOTCH:



1) alleTUJIEH

2) 3TUJICH

3)  OpomOeH30

4)  xJ0pOeH30T

5)  denon

6) LIUKJIOTr€KCaH

13.  Omnpenmenute MOJEKyIsIpHYIO (opMmyiy BemecTBa, coaepxkamero 37,5%
yriepona, 50% xucnopona u 12,5% Boaopona. OTHOCUTENIbHAS TUIOTHOCTh

napoB 3TOTO BelIecTBa M0 BOJIOPOY paBHa 16.

1)  CHsOH
2)  C,HsOH
3)  HCOOH
4)  CgHsOH

14.  CkoJibKO JHMTPOB BOJOpOJa notpedyercsa Ay odpazoBanus 10,2 r 3THIIOBOTO
CIUpTa U3 alleTalbIernaa, €Ciau BbIXO/] MPOAYyKTa peakiuu coctabisieT 80%?
1) 6,2 1

2) 3,1n
3) 12,75 n
4) 11,2

4.3.2. Keiic-3ananus
Keucel ncnonp3yroTes B Ka4eCTBE OLIEHOYHOI'O CPEACTBA B pazaene 6 NMpUKIaIHOTO
MOLYJISL.
Keiic Nel. «XJ10p B KU3HH 4eJT0BEKa)

B Anonun oObenMHEHHBIMU cujlaMyd HallMOHATIBbHOTO HWHCTUTYTa 370pOBbS M
[TpedextypHoro yHuBepcutera CHA3YOKHM OBUIO TPOBEIEHO HCCIEIOBAaHUE.
VYyeHble BBISICHWIHM, YTO €CTECTBEHHBIE OpPraHWYECKHE BEIIECTBA BCTYIIAIOT B
pEaKuIo ¢ XJIOPUPOBAHHOM BOAOM M3-1MOJ KpaHa, o0pa3ysl OMacHbIE COEIMHEHUS,
KOTOpBIE MOT'YT CIIYXKWTh IPUYUHOM paka. Takue coequHeHus: HasbiBaroTcss MX, 1o
ecTb «Myrtares ukc» uim «Heun3BecTHbI MyTaren.

3aganus:

1. Ilpepnoxute crnocoObl YMEHbBILIEHUS SJOBUTOTO BIMSHMS XJOpa B
IIATHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeil )KM3HEHHOM MPAKTUKHU, MPUOJIU3UTEIBHO paccUUTaiiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJIBI BBl UCIIOJIB3YETE B TEUCHUE JHS U JUIS KAKUX LEei?

3. Kaxkwue opranbl uenoBeka 00JIbIlle BCETO CTPAAAIOT OT BO3ACHCTBUS XJIopa?
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4. Kak BIMsSET XJOpUPOBaHHAs BOAA HA YEJIOBEKA IIPU KyIIaHUU?

5. Haiimure ngomomHUTENpHYIO HWHGOPMAIIMIO O 3aMEeHEe XJopa TMpHu
o0e33apaXMBaHUU BOBI.

6. Hccnenylite pas3inyHble TOBapbl OBITOBOW XHMHH B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOJEPKALIUX COCIUHEHUM, YKaXUTE MEpbl O€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «IlepBble Iaru MHTEpHETA»

B mnepuon mnepBonayanbHOoro Oyma Ha HMuTepHer kommnanusi Microsoft
oOHapykujla TOKa HeoxXBaueHHyl0 Kkarteroputo rpaxman CIIA - Te, xro
MPEAMOYNTAI TTOJTH30BATh TEICBU30PAMHU JIJIS TTOTydeHUST HH(DOpMAIUH.

Microsoft caenana nas HUX CHENUATBHOE MPEJIOKEHHUE - BRIXOIUTh B CeTh
MOCPEJICTBOM TEJIIEBU3MOHHBIX NMPUEMHHUKOB. i sToit nenmu B 1996 roay Obuio
pa3paboTaHO  yCTPOMCTBO - CHEUUaldbHAs MPHUCTaBKA, IPEIOCTaBISAIONIAs
BO3MOXKHOCTh TPOU3BOJAUTH ceppuHr B HHTepHeTe uyepe3 MOJKIIOUECHUE K
teneBusopy (Murepuer-tenesuaenue Microsoft WebTV).

[lonayamy nmepcrekTHBa TaKOTO MPOCTOTO  JIOCTyma K  HHTEPHETY
3aMHTEpecoBaja JIIOJIEH, KOTOPbIM OBLIM 4YYyXKJAbl BBICOKHME TEXHOJOTHHM. WMx
KOHLIENITyaJIbHO BCE YCTPaMBaJIO, HO MPOEKT OCTAHOBWJICS Ha IOKa3aTene B 1 MIH
MOAMUCYUKOB U (PaKTUUECKU ObLT MOXOPOHEH.

3aganue:

1. ITouemy 310 TpoOU30LILIO?
2. MosHo 11 0b110 N30ekKaTh MpoBaa?
3. Kakue marepuasipl IPUMEHSUIM B TIPOM3BOJICTBE TIEPBBIX KOMIILIOTEPOB U

MOHHUTOPOB?

4. 13 yero enar0T COBPEMEHHBIE MOHUTOPBI?
Keiic Ne3. «MbL10»
Bce TBepable TyaneTHbIE Mblla U3TOTOBJIEHBI HA OCHOBE HATPUEBBIX COJIEH BBHICHINX
XKUPHBIX KUCJIOT. HO JIOASM C NOBBIIIEHHON MUPHOCTBHIO KOXHU JMUA U TOJIOBBI
BpauyMl — J€PMATOJIOTH PEKOMEHAYIOT YMbBIBATHCS U MBITh T'OJIOBY JKUJKHUM MBLIOM,
KOTOpPO€ M3TOTaBIMBAIOT U3 KAJIMEBBIX COJIEH >KMPHBIX KHUCIOT WM IpPErnapaToM,
KOTOpOE MPOJAECTCS B anTeKax MOJl HA3BaHUEM «3EJICHOE MBUIO» U MPEACTABISIET
co00M1 uncTOoe KaTuiHOE MBLJIO 0€3 apoMaTh3aTOPOB.

3amanus:

1. Kak 3T0 MOXHO OOBSICHUTB?
2. Jlns 4ero Hy>XHO MbLIO?
3. Uem MOXHO 3aMEHUTH MBLIO?
4. Hanummre peakuuro NoJay4eHus Mblia?
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5. UeM KHUIKOE MBLIO OTIUYAETCS OT TBEPAOTO?

6. Ilpemnoxwure criocoObl M3rOTOBJICHUS MbLIA B IOMAIIHUX YCIOBHSIX?

Keiic Ne4 «HedpTn»

YenoseuectBy HeTh H3BeCTHa C ApeBHOCTH. [lo HMCTOYHMKaM BIEpBbIC
HeTh cTamm goObIBaTh Ha Oeperax EBdparta emie B 5-6 ThIC. JeT 10 H. 3. MHOTrHe
YUYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HE(PTH» MPOU3OIIENT OT CIJIOBa
«Ha(ara», 4TO O3HAUYaeT Ha fA3bIKE HApOAOB Masoli A3UHM «IIPOCAYUBATHCSY,
«YTEKaTb»

HUcnonw3oBanu HedTh 7 OCBEIICHHWS O KWIMUIL B BaBuione, s
Oanb3amMupoBaHus Ten ymepmux jdtojeid B Erunte. [Ipumensiu HedTh Takxke st
MPOU3BOJICTBA «TPEUYECKOTO OTHs». DTO OblIa CMECh ChIpoil HedTH C cepoil u
CEJIUTPOM.

Bo Bpemena ['unmokpara uCrosib30Baiv B KAUECTBE JICKAPCTB MPU OOJE3HIX
CyCTaBOB, IJ1a3, a TAKXKE OT KAl U B KAUECTBE CPEACTBA I 3aKUBJICHUS PaH.

HedTr mpuMeHsin Takke B CTPOUTEIBLCTBE, HAMPUMEp, MPU COOPYKEHUU
Benuxkoi Kuralickoit cTensl, BaBuinoHckoi OamnrHuy.

Bnauane XIX Beka B Poccum BrepBble U3 HEPTH NMyTEM NEPETOHKU ObLIO
MOJTyYEH KEPOCHH, KOTOPBI MCIOJIB30BAIICS B JaMIlax, JJisi OCBELIEHUs] JOMOB. B
TOT K€ MEPHUOJI [0 MEPE POCTA MPOMBIIUIEHHOCTH U BHEAPEHUEM MMAPOBBIX MAaIIUH
CTaJI BO3pacTarh CIpoc Ha He(Th KaK MCTOYHMK CMa304YHBIX BemecTB. 60-x roma
XIX Beka cyuTaeTcs 3apoXKIACHUEM HEPTSHON MNpOMBIIUICHHOCTH (OypeHus
HE(TAHBIX CKBAKUH).

3anaHus:

1. OnumuTe XUMHYECKUA COCTaB HE(DTH.

2. Kakue MeTopl HCTIONB3YIOTCS JIs pa3aenaeHus Hed Ty Ha ppakiun?

3. CoctaBpTe knactep «Cdepbl mnpumeHenuss HePTH B MPOU3BOJCTBE

raj>kKeToOB».
4. Kakue nmonumepsl Mpou3BoaaTcs u3 Hedtu?

Keiic Ne5 «bymara niam niactuk?»

DKOJIOTHSI KaK HayKa W BHJ JEATEIbHOCTH C KaXXIbIM T'OJOM HIpaeT BCE
00JbIIYI0 POJb B Hamled Xu3HU. [10ABISIOTCS CMEXHbIC AUCUUILIUHBI U TOHATHUSA,
TaKue Kak: DKOJOTMYECKUN MEHEIKMEHT, DKOJIOTWYECKUH ayJINUT, DKOJIOTHYecKas
0e30MacHOCTh,  JKOJOTUYECKHE  MPECTYIUICHUS,  MEAUIMHCKAs  DKOJIOTHS,
TEXHO3KOJIOTUsI U1 MHOTO€ Apyroe. Ho yacTo ciioxHO clienaTh MpaBUiIbHBIA BEIOOD B
MOJIb3y 3KOJIOTMYECKOTO pa3BUTHS OOLIECTBA, €CIM pPAacCMAaTpUBATh YacCTHBIE
KOHKpeTHble  chnydad. Tak, Ilemmono3no-Oymaxueie koMmOuHatel (LBK)
ONHO3HAYHO HAHOCAT Bpea Okpyxkaromend cpene. C  Opyrol  CTOPOHBI,
WCITIOJIb30BAHUE TUTACTUKOBOM Taphl HAHOCHUT €I1€ OOJBIINI BpEl, KOTOPHI MOMXKHO
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OBLI0O OBl COKpaTHTh, NMEPEiaAs Ha ObICTpopasiiaracMble MaTepuajbl, TaKWe Kak
Oymara m kaptoH. Kpyr 3amknyncsa. Emé moxxHo mo6aButh, TOT ¢akt, uro I[BK
OPUEHTHUPOBAaHBI HAa TIOBTOPHOE HWCIOJIH30BAHUE CBOCH K€  MPOMYKIIHH
(MakyJnaTypsl), a TAaKXKe MepepadoTKy OTXOJI0OB JPYTUX

EcTtp pasHbie crOCOOBI YMEHBIICHHSI BPEIHOTO BO3JEHCTBUS MPOM3BOJICTBA

Ha OKPYXKAMOIIYI0 Cpeay, HO BCE OTH CHOCOOBI OOBCAMHSECT OJHO — OHHU
noporoctosiiue. Cuét uaet Ha JeCATKM MIIJTMOHOB PyOJieH.
3amanue:

1. Kako#i Bpen npupojie HAHOCUT IUIACTUKOBBIA Mycop?

2. Kakoii Bpeq HaHOCUT OyMa)kKHBIN Mycop?

3. Uto ¢ PKOHOMHMYECKOH, (PMHAHCOBOM M KOMMEPYECKOW TOYKH 3PCHHS
MOXET MOCIYKUTh JOCTATOYHOW MOTHUBAUUEW ISl pyKoBojacTBa yciioBHOro LIBK,
YTOOBI BKJIAJABIBATHCS B OUUCTHBIE COOPYKEHUS, QUIBTPHI U T. I1.7

4.3 . OueHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTALIMU IO TUCIUTUINHE « XUMUSH)

[IpomexyTouHast aTTecTanus.
[IpomexxyTouHast aTTecTalus IO AUCIUIIIMHE «XHMHUS» IPOBOAUTCA B Gdopme
3a4eTa C OUEHKOM.KeHChl HMCHONB3yIOTCS B KAayeCTBE OILICHOYHOTO CPEACTBA B

pazzaene 6 TpuKIagHOTO MOTYJIs

5. MeToaun4yeckue MaTepuasibl
5.1. Ilepeyenb NpakTUYECKUX PadOT

Paznen, tema Tema npakTudyeckoit paboTh
1 |Temal.2. 1. 3aKOHOMEPHOCTH U3MEHEHHUS
HepI/IO JTMYECKUU 3aKOH U Ta0IHuIa CBOMCTB XUMHUUYECKHUX DJIEMEHTOB,
.U Menneneesa 0o0pa3yeMbIX MMM MPOCTBIX U CIOMXHBIX
BEILECTB B COOTBETCTBUU C IOJOXKEHUEM
XUMUYECKOTO AIEMEHTA B
[leproanyecKol CUCTEME.
2 | Konrponbhas padora 1 CrtpoeHue BeniecTBa U XUMHYECKUE
peakuuu

3 | Tema 3.1. Ilouarue o pactBopax CnocoObl  BbIpa)KE€HHS  KOHILIEHTpAlUU
pPacTBOpOB: MaccoBast T0Js1
PacTBOPEHHOI'0 BeIIECTBa (MPOLEHTHAs),
MOJISIpHAs U ApyTHe.

4 | Tema 4.1. Knaccudukanus, CocraiieHue ypaBHEHH XUMUYECKUX

HOMEHKJIaTypa ¥ CTPOECHHUE peaKHI/Iﬁ C YH4aCTHUCM IIPOCTHIX U CIIOKHBIX
HCOPIraHNYCCKHX BCIICCTB.
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HEOPraHUYECKUX COCIUHEHUN

5 | Tema 4.2. ®U3UKO-XUMHUYECKHUE
CBolicTBa HEOPTAHUYECKUX
BEILIECTB

['eHeTnyeckast CBSI3b MEXAY KJIACCAMU
OPTaHUYECKUX u HEOPraHUYECKHUX
COEJIMHEHU.

KontponbHas pabota 2

CBolicTBa HCOPTraHNYCCKHX BCIICCTB

Tema 6 Xumus B ObITY U
MIPOU3BOJACTBEHHON JIESITETbHOCTH
YyeJ0BeKa

XUMHSA B )KA3HU O0IIIECTBA

8 | Tema 6 XuMmus B ObITY U

[IpencraBienne pe3ynbTaTOB PELICHUS

CTpPOEHHE U HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

IIPOU3BOJICTBEHHOM JACATEILHOCTU | KEHCOB
YeJnoBeKa
9 | Tema 7.1. Knaccudukanus Homenknarypa OpPraHUYECKUX

COECIMHEHUHN OT/IC/IBbHBIX KJIACCOB

10 | Tema 7.2. CoiicTBa
OpPraHUYECKUX COCTUHCHUN

CocraBnenue CXEM peaxkuun
OpPraHUYECKUX COCUHEHUN

11 | Tema 7.2. CBoiicTBa
OpraHUYeCKUX COCIMHEHUN

I'eneTnueckast CBS3b MCXKOY KiacCaMHu
OPraHUYCCKUX COCIIHHGHHﬁ.

12 | KontponbHas pabota 3

CTpykTypa HW CBOWCTBA OPraHUYECKUX
BEILIECTB

13 | Tema 1.2.

[Teproauyeckuii 3aKoH U TabIMIIA
J.1. MenneneeBa

3aKOHOMEpPHOCTU HM3MEHEHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX
UMH TPOCTBIX M CJOXKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHHEM
XUMHUYECKOTO AJEMEHTa B
[Iepuoanyeckou cucreme.

43.2. TlepeyeHb J1a00PATOPHBIX padoT

Paznen

JlaGoparopHas paboTa

Paznen 1. OCHOBBI CTpOEHUS BEIIECTBA

JlaGopatopnas pabota Nel. «l3meHenue
CBOWMCTB DJIEMEHTOB M WX COCJAWHCHUU B
3aBHCHUMOCTH oT MIOJIO’KEHUS B
ITeproanueckon cucTeMe»

Paznen 2. Xumuueckue peakuuu

JlaGopaTtopHas pabota Ne2.
CTrexruoMeTpUueCKUEe PacyeThl.

Paznen 2. Xumuueckue peakiuu

JlabopaTtopHnas pabora Ne3. "Turmbl
XUMHYECKUX peakiuii'.

Paznen 3. PactBopsl

JlaGopatopHas pabota 4. «IIpurotoBneHue
pPacTBOPOBY.

Paznen 3. Ctpoenune u cBOiCTBA

JlaGoparopHas pabota 5. «CBoiicTBa
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HCOPraHNM4YCCKUX BCUICCTB

MCTAJIZIOB 1 HEMCTAJIIOB»

Paznen 4. CtpoeHue u cBoiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopatopHas paboTa 6. «Xapakrep
JUCCOLIMAITUY PA3INIHBIX THIAPOKCHUIOBY.

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopatopHas pabdora 7. «Mnentudukarus

HCOPTraHNYCCKHUX BCIICCTB».

Paznen 5. Kunetnueckue u
TEPMOUHAMHYECKHE 3aKOHOMEPHOCTHU
MIPOTEKAHMS XMMUYECKUX PeaKIuii

JlaGopatopHas pabota 8. «M3yuenue
BIIMSTHUS Pa3lIUYHBIX (DAKTOPOB Ha

CMCIICHUC XUMHNYCCKOT'O PaBHOBCCHU

Paznen 7. CtpoeHue u cBOCTBa
opraHuyeckux BemiecTs. JlabopatopHas
pabota "VnenTuduxanus
OpraHUYeCKUX COCTMHEHUMN OTACIIHbHBIX

KJI1aCCOB

JlaGoparopnas pabota 9. "lIpeBparnienus

OpraHUYCCKHUX BCIICCTB IIPH HarpeBaHI/II/I' .

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecT. JJabopaTopHas
pabora "Unentudukanus
OpPraHUYECKUX COCAMHEHUN OTIEIbHbIX
KJIACCOB

JlabopaTtopHas pabota 10. " CoiicTBa
CITUPTOB»

Paznen 7. CtpoeHue 1 CBOiCTBa
opraHnyeckux BemiecTs. JlabopatopHas
pabota "UnenTuduxanus
OpPTaHUYECKUX COSTUHEHUHN OTIETBHBIX
KJIACCOB

JlabopaTtopHas pabora 11. " CpoiicTBa
KapOOHOBBIX KHUCTIOT)

Paznen 7. Ctpoenue u cBoiicTBa
opraHudeckux BemiecTs. JJabopaTopHas
pabora "Unentudukanus
OpPTaHUYECKUX COCAMHEHUN OTIEITBHBIX
KJIACCOB

JlaGopaTtopHas paboral 2.
"N nenTudukanus opraHu4ecKux
COEIMHEHUI OTAENIbHBIX KJIaCCOB

5.3. Keinic 3apaHus

Keiic Nel. «X7op B )KM3HH 4EIIOBEKa
Keiic Ne2. «IlepBbie maru H”HTEpHETA»
Keiic No3. «Mpuio»

Keiic Ned «HedTb»

Keiic No5 «bymara mwnu minactuk?»

6. CIUCOK UCTOYHHUKOB
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OCHOBHBIE UICTOYHUKMU:

1. T'abpuensn O.C. Xumus. 10 knacc. YrinyOeHHbINM ypOBEHb: YUEOHUK
/ O. C. T'abpuensn, U. I'. Octpoymon, C. A. Cnaakos. - IIpocBelieHue,
2022. — 399

2. Xumusa. 11 xmacc. YriuyOneHHbli ypoBeHb: yueOHuk / O. C.
I'a6puensn, M. I'. OctpoymoB, C. A. CnagkoB, A. H. JIE€BkuH. -
IIpocBemenue, 2022. — 432

I[OHOJIHI/ITGJII)HI)IG HUCTOYHUKMU.

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

http://znanium.com — OBC «3HannyMm»

http://e.lanbook.com — DBC «Jlaub»

http://ebs.rgazu.ru — 9BC «AgriLib»
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