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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB

1.1. Ob6aacts npumeHennss ®OC
dOC MpeIHa3HAuYCH JUIS MIPOBEPKHU pE3yNbTATOB OCBOCHMS

o0mreoOpa3oBaTenbHON YYEOHOW AUCIUIUIMHBI «XUMHUS» TO CHEUaTbHOCTH
09.02.07 UudopmarioHHbIe CUCTEMBI U TPOTPaMMUPOBAHUE - Pa3pabOTUUK BEO U
MYJIbTUMEIUVHBIX ITPUIOKEHUN

1.2. Ileau u 3agaum co3ganus ®OC
Henbto cozmanuss ®OC sBhsgeTcs yCTAaHOBJIEHHWE COOTBETCTBUS yUEOHBIX

JOCTHKEHUH 3aITaHUPOBAHHBIM pe3ynbpTaTaMm o0y4yeHus o
001c00pa30BaTEIbHON  TUCHMIUIMHE «XHMMUS» W TPeOOBAaHHSIM OCHOBHOM
00pa3oBaTeabHOI MPOrPaMMBI.

®OC pemaer 3a1a4u:

KOHTPOJb U YINpaBIE€HUE IMPOIIECCOM MPUOOpPETEHUs O00yYarouUMuUCs
HEOOXOJIMMBIX 3HAHWH, YMEHHUH, HABBIKOB M YPOBHA C(HOPMHPOBAHHOCTH
komrneteHiuu, onpeaenéHasix B @I'OC CITO no HanpaBieHHUIO MOJATOTOBKH U Ha
ocHoBe PI'OC COO;

- KOHTpPOJb (C MOMOIIbI0 HabOpa OLIEHOYHBIX CPEICTB) M YINpPABICHUE
(C IOMOIIIbIO 3JEMEHTOB OOpaTHON CBSI3U) JOCTHXKEHUEM IIeJiel peann3aiuu
OIIOII, ONPEIEIICHHBIX B BUJIE Habopa OOIIEKYJIbTYPHBIX,
obmenpodeccuoHanbHbIX U TPO(PECCHOHATBEHBIX KOMIETEHITNI BBIITYCKHUKOB.

Hasnauenne poHIa OIIEHOYHBIX CPEICTB: UCIOIB3YETCS ISl ONEPaTUBHOTO
U PEeryJsspHOTO YIpaBJICHUS YYCOHOM JEITCIBHOCTBIO (B TOM  YHCIE
CaMOCTOSITeJIbHOM) CTYJICHTOB, a TakKe IpeAHa3HA4YeH JJIsi OICHKH CTCIICHH
JIOCTUKEHUSI  3alUIAHUPOBAHHBIX  PE3yJbTATOB OOYyYEHHUSI 1O 3aBEPIICHUIO
0oOy4eHHMsI B YCTAHOBJIEHHOM yUEOHBIM IIJIAHOM (popMe: 3a4€ET C OL[EHKOM.

[lepeueHb BHJIOB OIIEHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpamme
JVCIHUILUTHHBI « X AMUSD).

1.3. Tlnanupyemble  pe3yabTaThbl  OCBOeHHsl  001Ie00pa3oBaTeIbHOM
IUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B pe3ynbTaTe ocBOeHUS y4eOHOM MUCHMIUIMHBI CTYJIEHT JOJDKEH YMETh:

1. TlnaHupoBaTh U NPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI

2. UccnenoBaTh BEIECTBA U IPOBEPATH TUIIOTE3BI

3. UHTepnpeTnpoBaTh pe3yinbTaThl SKCIIEPUMEHTOB

4. TlpoBoguTh pacu€Thl 1O XUMHYECKUM ¢opMyiaM ¢  ypaBHEHUAM
XUMHMYECKUX pEeaKLUn



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

6. HccnenoBaTh XUMUYECKHE SIBICHUS U MPOIIECCHI OKPYKAIOIIEH CPEeIbI

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

O6mume! JIMCHMILIMHAPHbIE?

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIUTAHUSA: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHME LIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aToM, DJICKTPOHHAs
peUICHuA 3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JCSATEIHHOCTH | 000JI0UKa aToma, S-, p-, d-3JIEKTpOHHBIC OpOUTAIH
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKY 1A, BAJICHTHOCTb,
ot CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U | DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
ACATEIBHOCTH CaMOCTOSTEIIBHO BBITIOJHATH TAKYIO AESITEIIBHOCTD; XAMHAYECKAsT CBs3b, MOJb, MOJISIPHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEpecC K pa3IudHbIM cepaM MpoPeCCHOHAIBHON | MOJISIDHBI ~ 00BbEM,  yTIEPOJIHBIM  CKEJeT,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHAS TpyNmna, pajuKkal, H30Mepus,
KOHTCKCTaM OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU M30MEPBI, TOMOJIOTUYECKUM PsAd, TOMOJIOTH,

II03HABATEIbHBIMU JICHCTBUSIMMU: YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKaIue

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

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

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU

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

MapamMeTPbl U KPUTEPUU UX JOCTUKECHUS,

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




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

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

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

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

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

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

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

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

pa3HbIX

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

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

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




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

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

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

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

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




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

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

B o0nacTu 11eHHOCTH HAYYHOTO NMO3HAHUSA:

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

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

OBnanenue YHUBEPCATBHBIMU y4eOHbIMU

MO3HABATEIBHBIMH JIEHCTBUSMU:

MP 04 B) pabota ¢ unpopmarmei:

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

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

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

MOJYyYECHHE JTUJIEHA W H3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
YKCYCHYIO 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 c MpaBUJIaMHU TEXHUKH]
0€30MacHOCTH TPU OOpAIllEHUH C BEIIECTBAMU U
Ja00paTOpHBIM  00OpY/IOBaHUEM; TMPEIACTABIIATH
pe3yabTaThl XUMUYECKOIO IKCIIEpUMEHTa B (opme
3allMCU YPAaBHEHUW COOTBETCTBYIOLIMX PEAKUHUUN U

dbopMynupOBaTh  BBIBOJBI HAa  OCHOBE  OTHX
pPE3yJIbTATOB;

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

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




ayIUTOpUH,  BBIOMpas  ONTHUMalbHYI0  (opMy
IIPEACTABIICHNS U BU3YAJIN3ALINN;

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

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

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aUThI
uH(popmanuu, THPOPMALIMOHHON 0€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 XUMHNYCCKHUC
SHAHUA JIA IIPHUHATHA peIHGHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTyaluAax, CBs3aHHBIX C
BCIICCTBAMHU U UX IMPHUMCHCHUCM

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

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CaAMOCTOATCIIbBHOCTHU
1 CaMOOIIPpCACIICHUIO,

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

OBnajieHHEe yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMU.

JIP 07 6) coBMecTHas IeATETLHOCTb:

- TOHMMATh M MCIOJb30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ MHAUBHUIYyaJbHON 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;
MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OTIPENICNIAThH CPEy BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIMU Ha Cylb]art-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI;
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pacrpenensiTb pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB
00CyKIaTh pe3yJbTaThl COBMECTHOU pabOThI;

- KOOPIMHUPOBAThH U BBIMOJHATH PAaOOTy B YCIOBHSIX
peasbHOTO, BHUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aHMO/ICHCTBHUS,

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

OBnajicHHEe YHUBEPCAJIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU:

MP 02 r) npunsarue ce0s u APYyTrux JrOeH:

- 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 TP 0OpAIICHUH C BEIIECTBAMU 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; (GyHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOIUMOMN
€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




IIPOU3BO/ICTBA,

9KOJIOTHUYCCKUC TIOCICACTBUA  IPCAIIPUHUMACMBIX

3I0POBBS M OKPYKAIOIIEN IPUPOJHOM CPENBL;

a¢hHeKTUBHO JNEeNUCTBUH, IPEAOTBPAIATH UX; YUYUTHIBATH OMACHOCTH BO3JICHCTBUS HA KUBbBIC
JIECTBOBATH B - pacllMpeHue OMbITa JAESITEIBHOCTH 3KOJOTHYECKOW | OpraHU3MBbI ONPEEICHHBIX BEIIECTB, TOHUMAs
Ype3BbIYANHBIX HaIpaBJICHHOCTH; CMBICJI TIOKa3aTes MPeAeIbHON T0MyCTUMOM
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH

WCCIIEI0OBATENIbCKOM, MPOEKTHOM W  COLMAIBHOUN

NEATEIIbHOCTH;
[IK 2.4. JIP 09. I'oToBHOCTH 1 c1IOCOOHOCTH K 0OpazoBanuto, [[IP6 1 CdhopmMupoBaHHOCTh TPEACTABICHUNA O
Ocy1iecTBIATh B TOM YHCJIE CaMOOOPa30BaHUIO, HA TPOTSHKEHUU MECT€ XMMUM B COBPEMEHHOW Hay4yHOU KapTHHE
pa3paboTKy BCEl )KM3HM; CO3HATEIILHOE OTHOIICHUE K MHUpa; TOHUMAHUE POJU XUMHUHU B (POPMHUPOBAHUU
TECTOBBIX HETPEepPhIBHOMY 00pa30BaHUIO KAK yCJIOBUIO Kpyrozopa # (QPYyHKIHOHAIBHOM TIpaMOTHOCTH
Ha0OpOB U ycrenHou npodecCUOHAIBHOU U O0IIIECTBEHHOM YeJioBeKa JJIsl pelIeHus MPaKTUYECKUX 3a/1ay;
TECTOBBIX NesITEJILHOCTH. [TP6 3 BnaneHue OCHOBHBIMU METOJIAMH HAYYHOT'O
CLICHAPHUEB IS MP 01. YmeHne caMOCTOSITETBHO ONPEAEIATh UEIU | TO3HAHUS, VCTIOJIb3YEMBIMU B XAMUU:
MPOrPaMMHOTO NEATEIbHOCTU U COCTABJISITh IIJIaHbI IESITEIbHOCTH; HaOJII0ICHHE, ONMCaHue, U3MEpEHUE,
o0ecrnieueHusl. CaMOCTOSITEIIHO OCYIIECTBIISITh, KOHTPOJIMPOBATh U | SKCIIEPUMEHT; YMEHHE 00paldaThiBaTh, OOBICHATH

KOPPCKTHUPOBATDb ACATCIBbHOCTL, UCIIOJIB30BATh BCC
BO3MOZKHBIC PCCYPCHI IJIA JOCTUKCHUA
ITOCTAaBJICHHBIX ueneﬁ " pCajin3aluu IIJIaHOB
ACATCIBHOCTH, BI)I6I/IpaTI> YCIICIIHBIC CTPATCIUA B
Pa3JINYHbIX CUTYalIHuAX

pe3yJbTaThl TMPOBEACHHBIX OINBITOB M JeJaTh
BBIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH IPUMEHSTH
METOJbI TIO3HAHUS TPU PEIICHUH IPaAKTHUYCCKUX
3a/a4;




IIK 9.1.
Pa3pabateiBath
TEXHHYECKOE
3a/TaHUE Ha BeO-
MIPIIOKCHUE B
COOTBETCTBHH C

JIP 13. Oco3nanuslii BEIOOp Oyny1el mpodeccuu u
BO3MOXKHOCTEH peanu3aniu cOOCTBEHHBIX
’KM3HEHHBIX TJIAHOB; OTHOILIEHHE K
npodecCHOHATBLHOMN NeATEIbHOCTH KaK
BO3MOXHOCTH YYaCTHsI B PEILICHUH JTUYHBIX,
OOIIeCTBEHHBIX, TOCYAaPCTBEHHBIX,

[1P6 1 CchopmMupOBaHHOCTD MTPEACTABICHHM O
MECTE XMMHH B COBPEMEHHOM HayYHON KapTHUHE
MHpa; TOHUMaHUE POJIU XUMHH B (HOPMUPOBAHUU
Kpyro3opa v (yHKIIMOHAIBHOW TPaMOTHOCTH
YeJI0BEKa JIJIs1 PEIICHUS MPAKTUYECKUX 3a/1aY;
[1PO 3 Bnagenre 0CHOBHBIMH METOIAMU

TpebOBaHUAMHU OOLIEHAIIMOHAIBHBIX TPOOJIEM. HAy4HOI'O [TO3HAHHUS, UCIIOJIb3YEMBIMU B XHUMHH:
3akasdhka MP 03. Bnagenue HaBbIKaMHM I1I03HABATEIbHOM, HaOJI0/IeHNE, ONCaHUE, U3MEPEHHUE,
y4eOHO-UCCIIEeI0BATENbCKON U IPOEKTHOM AKCIIEPUMEHT; yMEHUE 00padaThIBaTh, OOBSICHATH
NEeATEIbHOCTH, HABBIKAMU pa3pelleHus poOeM; pe3yabTaThl IPOBEACHHBIX OIBITOB U JI€TaTh
CIIOCOOHOCTB M TOTOBHOCTD K CAMOCTOSITEIbHOMY BBIBO/IbI; TOTOBHOCTb U CIOCOOHOCTH MPUMEHSTh
MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad, METO/Ibl TO3HAHUS MTPU PEIIEHUN TPAKTUYECKUX
MIPUMEHEHUIO Pa3IMYHBIX METO/IOB 3ajay;
MO3HAHUS.B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOM [1P0 5 Bnanenue npaBuiaMu TEXHUKU
KYJbTYpbI, B PELIEHUU ITI00ATBHBIX Mpo0eM 0€30MacCHOCTH MPH UCIIOJIb30BAHUN XUMHUECKUX
YCTOWUYMBOI'O Pa3BUTHS YEJIOBEYECTBA BEILECTB;
1K 9.4. JIP 09. T'oTOBHOCTH U CITIOCOOHOCTH K 00pa3oBanuto, | [IPO 3 BrnaneHue oCHOBHBIMU METOAaAMU
OCyNIeCTRIATH B TOM 4HCIIe caM000pa30BaHUI0, HAa MPOTSHKEHUH HAy4YHOT'O [TO3HAHUS, UCTIOJIb3YEMBIMU B XUMHH:
TeXHIUCCKOE BCE JKM3HM; CO3HATEIbHOE OTHOUIEHUE K HaOJII0IeHNE, ONTMCAaHUE, U3MEPEHUE,
conpopoerne | HETPEPBIBHOMY 00pa30BaHUIO KaK yCIOBUIO AKCTIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHATH
" yCHEenrHo!W NpopecCuoHaIbHON U OOLIECTBEHHON PE3yJIbTATHI TPOBEAEHHBIX OIBITOB U JAENaTh
BOCCTaHOBNCHIEe | ACATCIBHOCTH. BBIBO/IbI; TOTOBHOCTb U CITIOCOOHOCTh IPUMEHSATh

BEO-MIPUITOKEHU
B COOTBETCTBUHU C
TEXHUICCKUM
3aJJaHUEM.

MP 01. YMeHune caMOCTOSTEIbHO ONPEIeIIATh 1en
NEATEIIFHOCTH W COCTABIISITE IJIAHBI ICITEILHOCTH,
CaMOCTOSITENIbHO OCYIIIECTBISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh JIEITEILHOCTh; UCIIOJIb30BATh BCE
BO3MOKHBIE PECYPCHI JIs1 TOCTUKEHUS
MOCTAaBJICHHBIX 1IEJIEN U peain3aliy IJIaHOB
JIeATEIIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHUH B

METO/Ibl MO3HAHUSI IPU PEIICHUH MPAKTUYECKUX
3a/1ay;

[1P6 5 Bnanenue npaBuiaMu TEXHUKA
0€30MacHOCTH MPHU UCTIOIB30BAHUHN XUMUYECKHIX
BEILECTB;

[1P6 6 ChopmupoBaHHOCTH COOCTBEHHOM
MTO3UIMU IO OTHOLIEHHUIO K XUMHYECKOMN




Pa3JINMIHBIX CUTYalHAX

uH(bOpMaInH, TOTy4aeMON U3 Pa3HBIX
VMCTOYHUKOB




1.4. XapaKTepuUCTUKN OL,EHOYHbIX CPeacTB

n/

HaumenoBa
HHE
OI[EHOYHOI'0
CpeacTBa

Kpatkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHble pabOThl MPOBOJSATCA C ILENbIO ONpe/eTeHUs
KOHEYHOTO pe3yJbTaTa B OOYy4YeHMHM IO JaHHOM TeMe WU
paszeiy, NO3BOJIAIOT KOHTPOIMPOBATh 3HAHUS OJHOTO U TOTO e
MaTepuana  HeogHokpatHO.  llemecooOpasHo  MPOBOAMTH
KOHTpPOJIbHbIE ~pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUYHOM KOHTPOJIBHON pabOThl NMPOBEPSIETCS YCBOCHHE
oOydJallMMuUCsl Marepuasa B NEPUOJ] HU3YUYECHHUS TEMBL.
HToroBasi KOHTpOJbHAs pabOTa MPOBOJUTCS C LIEJIbIO IPOBEPKU
3HAaHUW M YMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
MO3BOJISIET TOBTOPUTH W 3aKpenuTbh Marepuan. llpu ee
BBINIOJIHEHUN OOYyYarolIMecsi HE OrpPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocobusi.  Kaxmomy
oOyyJarolemMycsi J1aeTcs CBOW BapuaHT palbOThl, B KOTOPBIi
BKJIFOYAIOTCSL  TBOpPUECKHE 3alaHus s (OpMUpOBaHUS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucmekr

Koncniekt mo3Bonsier (opmMupoBaTh W OIEHHUBATH YMEHUS
oOyyJaronmxcs mo nepepadoTke nHdOpMaIuu.

IIpakTnuec
Kast paboTa

[IpakTnueckass paboTa — 3TO 3aJaHue IS CTYAEHTa, KOTOPOE
JOJDKHO  OBITh  BBIIOJHEHO IO TEME,  OIpeAesIeHHON
npenoaasareneM. Ilpenmonaraercss Takke  MCIOJIB30BAHHE
PEKOMEHJIOBAaHHOM WM JIUTEpaTypbl TMpU TOATOTOBKE K
OpaKTHYECKONM paboTe W IUIaHa M3Y4YEHHUs MaTepuana.
PaccmarpuBaemoe 3amaHue B pAAE  CIy4aeB  BKIKOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHMUN CTYJEHTa — IOCPEICTBOM
TECTUPOBAHUS WJIH, HANpUMEpP, HANWCAHUA KOHTPOJIbHOU
padoTHI.

['maBHas nenb NpoBeAEHUS MPAKTUYECKON pabOThl 3aKITH0YAETCS
B BBIPA0OTKE y CTYJCHTA MPAKTUYECKUX YMEHUH, CBSI3aHHBIX C
0000IlIeHNEeM U HWHTEpOpeTalrel TeX WIM HHBIX HayYHBIX
MarepuanoB. Kpome TOro, Oxugaercs, 4YTO PE3YJIbTAThI




MPAKTUYECKUX 3aHATHI OyIyT BIIOCIEICTBUU HCIIOIb30BATHCA
00y4aroIMMUCS AJI1 OCBOEHUSI HOBBIX TEM.

Jlabopatop
Has paboTa

VY4eOHoe 3aHATHE, B pAMKAX KOTOPOI'O OCYIIECTBIISIETCS TOT WU
VHOMW HAay4YHBIN

SKCIIEPUMEHT, HAIIPABIICHHBIM HA TMOJYyYEHUE pE3yJIbTaTOB,
UMEIOIIUX 3HAYEHUE C

TOYKH 3pEHHS] YCHEIIHOTO OCBOEHHUS CTYyJEHTaMHU Y4YeOHOMU
IPOTrPaMMBL.

B nponecce naboparopHoii paboThl CTYIEHT:

— H3y4YaeT MPAKTUYECKUM XOJ TEX WIH HUHBIX IPOILECCOB,
HCCIEAYET SIBJICHUS B paMKax 3aJaHHOW TEMBl — MPUMEHSS
METO/Ibl, OCBOCHHBIC HA JICKIIUSX;

— COIOCTABJISIET PE3YJIbTAaThl KOHUCTIIUAMMU;

— OCYILIECTBIISIET HMHTEPHPETAIMI0 WUTOrOB J1A0OPATOPHOU

pa6OTI->I, OCHMUBACT IPUMCHUMOCTDL IIOJIYUCHHBIX AAHHBIX Ha
IMPAKTHUKC, B KAYCCTBC HCTOYHHNKA HAYYHOI'O 3HAHUAI.

Keric-
3aJ1aHue

[IpoGneMHoe 3amanue, B KOTOPOM O0yYaroleMycs Mmpeajiaralor
OCMBICITUTh PEATbHYI0 MPOPECCUOHATBHO-OPUEHTUPOBAHHYIO
CUTYAIIMIO0, HEOOXOAUMYIO JIJISl PEIICHUST JaHHOU MPOOJIEMBI.

Tect

Cucrema CTaHAApPTU3UPOBAHHBIX  3aJaHUM, IO3BOJISIOIIAS
ABTOMATU3UPOBATh MPOLEAYPY H3MEPEHUS YPOBHS 3HAHUU H
yMEeHU# 00y4aronierocs.

3aueTr
OIICHKOM

KoHTponmbHOE  MepompusTHE, KOTOPOE MPOBOIUTCSA IO
OKOHYAHMIO MU3YYCHHS NUCIMIUIMHBI B BUJE, MPETyCMOTPEHHOM
y4€OHBIM TUTAHOM.




Taoauna 2. ®opMbI KOHTPOJISI M OLEHUBAHUSA (POPMHUPYEMbIX KOMIIETEHIIH I

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

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

Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
s
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auer c
perer s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIBHBL | OLEHKO
MPOhecCHOHATHHO Tema 2.1 2.2, Paznen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT; 51
EATENEHOCTH Tema 3.1., 3.2 - OILICHKA BBITIOJTHEHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM 4.3
Paznen 5, Tema 5.1.
Pa3nen 6
Tema 6.1 Paznen 7
Temsr 7.1, 7.2, 7.3
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBpPEMEHHBIE CPE/ICTBA Paznen 3Tema 3. 1 Oruienka Tecta KOHTPOJIbHBI
IIOMCKa, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPaKTUYECKUX padboT X paboT;




OK 04. SddextnBHO Paznen 2. Tema, 2.2, (bpOoHTaNBHEIHN OIPOC; Ouenka
B3aMMOJICHCTBOBATh U Paznien 6 Tema 6.1 - OIICHKA MPAKTHUYECKUX paboT  KOHTPOJIBHOMU
paboTaTh B KOJUICKTUBE U Paznen 7 Temsr, 7.2, 7.3 - OILICHKA BBITIOJTHEHUS | paOOTHI
KOMaHze 1abopaTopHBIX PaboT; Ouenka
KEHCOB
OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka
COXpaHEHUIO OKpY>Kalolen - OIIEHKA MPaKTUYECKUX padboT KeiicoB
cpeabl - OIICHKA BBITIOJIHEHUS
pgcip(;oc6epe>1<eﬂmo, Paspen 3Tema 3. 1 na60paTng51x paborT;
Pazgen 6 Tema 6.1 ’

MPUMEHSITH 3HAHUS 00
W3MEHECHUM KJIMMaTa,
NPUHIUIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BBIYANHBIX CUTYAITHAIX
I1K 2.4. Ocy1iecTBasTh Pasnen 3Tema 3.1, 3.1 OneHka
pa3pabOTKy TECTOBBIX Paznen 4 Tema 4.1. 4.2, KeicoB
Ha0OPOB M TECTOBBIX 4.3
CLICHapHUEB JJIS Paznen 5, Tema 5.1.
IIPOrPaMMHOTO Paznen 7
oOecrieueHus. Temsr 7.1,7.2, 7.3

[1IK 9.1. Pa3pabarbiBath Paznen 6 Tewma 6.1 Ouenka
TEXHUYECKOE 3aJJaHhe Ha KeicoB
BeO-MPUIIOKEHUE B
COOTBETCTBHH C
TpeOOBAHUSIMHU 3aKa34uHKa
[1K 9.4. OcyuiecTBIAThH Paznen 6 Tema 6.1 Ouenka
TEXHUYECKOE KEUCOB

COIPOBOXKJICHHE U




BOCCTAaHOBJICHHE BEO-
IIPUJIOKEHUN B
COOTBETCTBHH C
TEXHHYCCKUM 3aJaHUEM.




3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

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

Marcpuaiia, TOYHOCTDH HUCIIOJIB30BaHUA XUMYECKOMN TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. OHGHKa 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH H3JI0KEHHS COJEPIKAHUS, IOJTHOTY PACKPBITHA

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

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

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

1. | KommproTepHasi mpe3eHTalrs COOTBETCTBYET HelsaM M 3amadaMm | 5 | OTanyH
JUCIUTIINHBI, CoJIepKaHue Npe3eHTalNN MOJTHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, PAaCCMOTPEHBI BOIPOCHI IIO
npobiieMe, Calapl PacHoJIOKEHBI JIOTUYHO, TMOCIEA0BATEIBHO,
3aBeplIaeTcs MPe3eHTAIMs YeTKUMHU BbIBOJIAMHU.

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

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

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

0




Kputepum oueHKu pedepaTtoB, KOHCNEKTOB:

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
3asBJICHHOM TeMeE, 3asBIICHHAasi TeMma IMOJHOCThIO PacKphITa,
pacCMOTPEHUE JUCKYCCHOHHBIX BOIPOCOB MO  Mpoldieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B M3JI0)KEHUHN Marepuaa,
KOJIMYECTBO  HCCJICIOBAHHOW JIUTEpaTypbl, B TOM 4YHUCJE
HOBEHIIIMX HCTOYHUKOB IO TpoOJIeMe, YETKOCTh BBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHONW TEeME, HAy4YHOCTb SI3bIKa HW3JIOXKEHUSI, 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 MOJHOW MEPE COOTBETCTBYET 3asBIICHHOW TeMe, €TBOD
3asiBJICHHAs] TeMa PacKphITa HEJOCTATOYHO TOJIHO, UCIIOIH30BAHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh W TOCJEAOBATEIIbHOCTh B M3JI0KEHWW MaTepuaa,
pu 0pOpMIICHUH padOThl UMEIOTCS HEJIOUETHI.

4. | Pabora HE COOTBETCTBYeT IeisiM H 3adadaMm auctuiuinssl, | 2-0 | Heyno
coJiep>kaHue pabOThl ~ HE COOTBETCTBYET 3asBICHHON TeMme, BJICTB
coJiep>kaHue padOThl U3JI0KEHO HE HAYUHBIM CTHUJIEM. opuTe

JILHO
Kpurepuu oueHku KkoHmpoasHoit padomeol:

Ne Kputepun 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




0000II1afOIIE BHIBOIBI;

— paboTa  BBIMOJHEHA TPAMOTHO C TOYKH  3PCHUSA
MOCTABJICHHOW 3aja4d, T.e. 0e3 OmHMOOK W HEAOYETOB WU
JOMYLIEHO He 00Jiee OAHOT0 HEJIOYETA.

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
CpOK # odopMIIEeHAa B COOTBETCTBUM C H3JIOKEHHBIMU 110
TpeOOBAHUSIMU;

- MOKa3aH JOCTAaTOYHbIA YpPOBEHb 3HAHUS U3YUYEHHOTO
MaTepuaia Mo 3aJlaHHOM TeMe, MPOSIBICH TBOPYECKHUM IMOIXO]T
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 HEI0YETOB MpeBocxoauT Hopmy, mpu | 2-0 | Heyn
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJIOBJICTBOPUTEIIHHOY OBJIE
WJIM €CJIA TTPaBUIILHO BBHIOJTHEHO MEHEE MOJIOBUHBI PAOOTHI; TBOP
- €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU uTen
MPaBUJIHLHO BBITIOTHII HEe OoJiee 10 mpolIeHTOB BCeX 3aJaHuM. BHO

Kputepuu oueHku npakmuyecKkoli pabomei:

Ne Kputepun onienku Oas1 | OleHK

n/ Jbl | a

n

1. |- mpakTHYecKoe 3aJaHUE  BBIMOJHEHO B yCTaHOBJICHHBIH | 5 | OTiny

CpOK C MICTIOJIb30BAaHUEM PEKOMEH IAIMIA MPETo1aBaTels; HO
— TIOKa3aH BBICOKMA  YPOBCHb  3HAHUSA H3Y4YEHHOTO
Marepuana 10 3aIaHHOU TEME,

— MPOSIBIICH TBOPYECKUM MTOAXO,
- yMeHue ThIyOOKO aHamu3upoBaTh MpodieMy ©  Jenath
00001IatoNIMe MPAKTUKO-OPUEHTUPOBAHHBIE BBIBOIBI;




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

2. |- TIpaKTUYECKOE 3aJlaHhe  BBHITIOJIHECHO B yctaHoBieHHbil | 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He OoJiee IBYX HEI0UYETOB.
3. | — MOpakTU4YecKoe 3aJaHhe  BBIMOJHEHO B YCTAHOBJICHHBIN | 3 | YI0OBI
CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBINIOJIHEHO HE MEHEe IOJIOBUHBI paOOTHl WM JOIMYIICHBI 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 MOXKET ObITh BBICTABJICHA OIIEHKA «YJAOBIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
Kputepum oueHKM ycTHbIXx omeemos
Ne Kputepun onieHku OaJ1 | OLIEHK
n/ Jbl | a
1|
1. | 1. Iloka3piBaeT riayOOKO€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa MPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAaHNE CYIITHOCTH HO

paccMaTpyUBaeMbIX IIOHSATHM, SBJIECHUM W 3aKOHOMEPHOCTEM,
TEOPHU, B3aUMOCBS3EH.

2. YMeeT COCTaBUTh IOJHBIA M IMPAaBWIbHBIA OTBET HAa OCHOBE
M3y4YEHHOIO MaTepualia;, BbIACNATh TJIABHBIE  IIOJIOXKEHUS,
CaMOCTOSITEIILHO MOATBEPKAAThH OTBET KOHKPETHBIMU
npuMepamu, (akTaMHu; CaMOCTOSTEIBPHO W apryMEHTHPOBAHO
JIenaTh  aHaiu3, 0000IIeHWs, BBIBOJALL. Y CTaHaBJIMBATh
MEXIPEIMETHBIE (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHUMN) H
BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU MPUMEHSTH IMOJIyYECHHBIE
3HAHHUS B HE3HAKOMOM cutryauuu. l[locnenoBarenbHO, YETKO,

CBSI3HO, OOOCHOBAaHHO M 0€30mMO0YHO H3Iarath y4eOHbIN




Marepual; AaBaThb OTBET B JIOTUYECKOW MOCIEAOBATEIBLHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIETIaTh COOCTBEHHBIE
BBIBOJIBI; (DOPMYJIMPOBATh TOYHOE OMpPEACIICHNE U UCTOJKOBAHHE
OCHOBHBIX TMOHATHI, 3aKOHOB, TEOPHIl; MPU OTBETE HE MOBTOPSThH
JIOCJIOBHO TEKCT Y4eOHHKA; M3JlaraTh Marepuall JIMTePaTypPHbIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIOJNb30BaTh HAIJISIAHBIE MOCOOMS, CIPaBOYHbBIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEePBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCIOBHBIX O0O3HAUCHHI
IIPU BEJACHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIb30BAHUE
JUTSI I0KA3aTeIbCTBA BBIBOJIOB M3 HAOIOIEHUIN U OIIBITOB.

3. CaMOCTOATENbHO, YBEPEHHO U 0€30MMO0YHO MPUMEHSIET
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 TPEOOBaHUAM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNOJNHBIA W TPaBWIbHBIM OTBET HAa OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
MOHATUN  J1a]l  HEMOJHBbIe, HEOONBIINE HETOYHOCTH TMIpH
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 MX WCHPABUTh CaMOCTOSTEILHO TIPH
TpeOOBAaHUM WJIM TMPU HEOOJBIIONW MOMOIIM MpEernoiaBaTeis; B
OCHOBHOM YCBOWJI YYeOHBIM MaTepuan; MOJITBEPKIAeT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeTr caMOCTOSITEIbHO BBIJICNATH TIJIABHBIE IMOJOXKEHUS 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€UYM M CONPOBOXKIAOIIECH IMHUCbMEHHOM,
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
HE3HAYUTEIbHBIE HAPYIICHHS MOCJIEIOBATEIbHOCTH H3JI0KEHHS,

Xopo
1o




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

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynosa
€TBOP
UTEIb
HO

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

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

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

2-0

Heyno
BJICTB
opuTe
JILHO




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

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

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

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

Kputepuun oueHKu nabopatopHbix pabot

Ne Kputepun onienku OaJ1 | OLICHK
n/ Jbl | a
n
1. | — CTyZAEHT BBIIOJHUI BCIO pabOTy B MOJHOM 00BEME C 5 | Oty
COOJTI0/IEHUEM HE0OXO0AMMOM MOCIIEI0BATEILHOCTH MPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOATENFHO U PallMOHAIBHO CMOHTHUPOBAJI HEOOXOIUMOE
000pyZI0BaHUE, BCE OIBITHI IIPOBEJT B YCIOBUSIX U PEKUMAX,
00eCIeYnBaOIINX MOJTYICHUE TIPABIIIBHBIX PE3YJIbTATOB U
BBIBOJIOB;
- coOmroian TpeboBaHusl OE€30MaCHOCTH TPY/a;
- B OTYETE MPABWIBHO U aKKypPaTHO BBITIOJIHUJI BCE 3aITHCH,
TaOJIHIIBI, PUCYHKH, YEPTEKU, TPA)UKH, BEIUUCIICHNUS;
- IPABUJILHO BBITTOJIHIII aHATU3 TTOTPEITHOCTEN
2. | - OBUIM BBITIOJIHEHBI TPEOOBAHUS K OIIEHKE «5», HO 4 | Xopo
00yyYaroIMiicst JOMYCTUII HETOYHOCTH 1o
3. | ecnu pe3yJbTaT BBIMOJIHEHHOW YaCTH TaKOB, YTO IO3BOJISET 3 | YmoBn
NOJIyYUTh NPABUJIbHBIC CTBOP
BBIBOJIBI, HO B XOJI€ POBEICHHUS OIBITA K M3MEPEHHI OBLIN UTCIIb
JOIYIIEHbI OIIHOKH. Ho
4, - €CITK pe3yJbTaThl HE TMO3BOJISIOT CJeJaTh MPABHIBHBIX 2-0 | Heyno
BBIBOJOB, €CJIA OIBITHI, BJICTB
M3MEPEHUS, BBIYUCIICHHS, HAOIIOICHUS IIPOU3BOIUINCE OpuTe
JBHO

HEeNpaBUJIbHO, KOT/Ia YYalIUiiCsl COBCEM HE BBIMOJIHWI padoTy.

Bo Bcex ciyuasx olleHKa CHMIKAETCs, €clid OoOydaromuiicss He coOroaan
TpeOoBaHUs O€30MacHOCTH Tpyna. B Tex ciydasx, korma oOydaromuncs mokasan
OPUTMHAIGHBIA TIOJXOA K BBINOJHEHUIO PA0OTBI, HO B OTYETE COJEPIKATCS




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

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

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

Kpurepuu onenku oughpghepenuuposannozo 3auéma

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

CTyACHTa 3a CCEMCECTp,

MOJYYCHHBIC TCOPCTHYCCKNUC 3HAHHA, HUX IIPOYHOCTD,

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

Ne

Kpurepuu ouenku

Baniabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

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

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

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

5

OTJIUYHO




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

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

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

3aKOHOJIATEIhCTBA U MPAKTUKU €0 MPUMEHEHUS;
- TMOKAa3bIBAaET MOJHOE, HO HEJOCTATOYHO TIIyOOKOe
3HaHUE YYEOHO-MIPOrpaMMHOT0 MaTepuala, JOMyCTHII
Kakue-mu00 HETOYHOCTM B OTBETaX, CBOOOJHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNI;
- HMEET TMPEJCTABICHUE O MEXKIUCIUIUTMHAPHBIX
CBSI3SX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
M3yUYCHUH Pa3IMUHbBIX JTVCLMIUINH, yMeeT
aHaJIM3UpPOBaTh  NPAKTUUYECKHWE  CUTyallud,  HO
JOIyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- YBEPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIAraeT COCTOSIHUE
U CyTh BOINpOCA; MPHUBJICKAETCS WH()POPMATUBHBIN U
WUIFOCTPUPOBAHHBIA ~ MaTepuaia, HO TMpHU OTBETE
JOIyCKaeT HEKOTOPHIE TOTPEIIHOCTH;
- BONPOCHL, 3a/JlaBa€Mble€  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIIECTBEHHBIX 3aTPYIHCHUIA.
Jomyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1io

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

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

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

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

- Ha  TIOCTAaBJICHHBIE = KOMHMCCHEM  BONPOCHI

VY noBieTBo
PUTEIBHO




3aTPyAHSIETCS C OTBETAMHU, IMMOKA3bIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.
Jomyckaetcs He 6onee 3—4 ommboK.

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

YPOBEHb KOMIIETEHTHOCTH;
-IIEMOHCTPUPYET KpaillHE HEYBEPEHHOE W3JI0KECHUE
BOIIPOCA;

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

- HE YBEPEHHO M JIOTHYECKU HE IOCIEAOBATEIIBHO
M3JIaraeT Marepuan; B OTBETE  NIPUCYTCTBYIOT
CEpBhE3HBIE HAPYUIEHUSI KOMIIO3ULIHOHHBIE, PEYEBBIE U
HOPMAaTHBHBIE;

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

CraBuTCSl IpY HAJIMYUU CBBILIE MSITH OIHUOOK.

Ilepeyens omuoOK:
I'pyovie owuoku:

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

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

HCTOJIKOBAHUC PCIICHMA.
HeyMCHI/IC qUTaTh U IMIHUCaTh XUMHWYCCKUC.

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

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

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

Hezpyowvie omuoku:




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

OIbITA UJIW U3MEPECHUM.

2. HpOHYCK WM HETOYHOE HanHhCaHWE HAaMMEHOBAaHMU CANHUILL (1)I/I3I/I‘{€CKI/IX
BCJIMYHH.

3. HepauuonanbHbli BIOOp X0/1a pEIICHUS.
Heoouembui:

1. HepamuoHnanbHbBIC 3alMCH TPU BHIYUCICHUAX, HEPAIMOHAIBHBIC MPUEMBI
BBIYHCIICHUH, TPE0Opa30BaHUil U pEIICHUN 3a/ad.

2. ApudmMeTrndeckue OIIMOKU B BBIYMCICHHUSAX, €CIU 3TH OIIMOKH Irpy0o HE
UCKKAIOTPEATBHOCTD MOTYYEHHOTO pe3yJibTara.

3. OtnenpHBIE MOTPEUTHOCTH B POPMYIMPOBKE BOIIPOCA UITU OTBETA.
Heb6pexxHoe BBINOJHEHNE 3aUCEe XUMUYECKUX YPaBHEHHI .

5. Opdorpaduyeckrie v MyHKTYAIIMOHHBIC OITUOKH.

4. KOHTPOJIbLHO-0IleHOYHBbIE CPEACTBA MO JUCHUIINHE « XUMHUSD)

4.1. MaTepuaJibl OLEHOYHBIX CPEJICTB JJIsl BXOJJHOT0 KOHTPOJIsI
Bapuanr 1

1. XuMuueckuif 3J€MEHT, B aTOMaxX KOTOPOTO paclpeaesieHUEe 3JIEKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeOs 2)SOs 3)N,05 4) P05
2. B rnaBHbIX noarpynmnax [leproaudeckoil CHCTEMBI C YBETUUCHHUEM 3apsjia sapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEeMETaJUIMYeCKUe CBOMCTBA
2) U3MEHSETCS BAJIEGHTHOCTh B BOJAOPOIHBIX COEUHEHUSAX
3) YMEHBIIAIOTCS METALIMYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSSHHOM BbICIIIAsi BAJICHTHOCTD
3. XuMHuecKkas CBsI3b B KPUCTAJLIE XJIOPHUIAa HATPUS:
1) KoBasIeHTHAs HENOJsIpHAas 2) KOBaJICHTHAs MOJSIPHAS
3) merayuinueckas 4) MOHHAs
4. CteneHb okucieHus -4, a BaleHTHOCTh [V aTom yriieposia uMeeT B COeAMHEHUH:
1) CO; 2) CHy 3) H,CO3 4) CCly
5. CHOXHBIM SIBISIETCS KaX0€ U3 JIBYX BEILIECTB:
1) cepa u 030H 3) cepHast KUCIIOTa U KBapIL
2) 6enbrit hochop u azoTHas kuciota 4) Boja U Oapuit
6. 'openne cepoBosiopona: 2H,S + 30, = 2H,0 + 2SS0, sBisieTcst peakiuei:
1) OKUCTUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, DK30TEPMUUECKOM



2) OKUCJIUTEIBHO - BOCCTAHOBUTEJIbHOU, KaTATUTUYECKOU, SHIOTEPMUIECKON

3) 3aMeleHns], HeKaTAIUTHYECKOW, SHAOTEPMUYECKOI

4) oOMeHa, HeKaTAIUTUIECKOM, IK30TEPMUYECKOM

7. COoKpaleHHOMY HMOHHOMY ypaBHeHHIo: Zn*2 +2 OH=Zn(OH), cooTBeTCTBYET
JieBasi 4aCTh CXEMbI YPaBHEHUSI XUMUYECKON PEAKIIUU:

1) ZnSO4 + KOH ----» 3) Zn(NOs3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OxHO XMMHUECKOE B3aUMOCHCTBUE MEXKAY CICAYIOIMIMMHU BEIlIeCTBAMU:
1) Al u Ne 2) Cuu Hp 3)ZnuP 4) Feu H;
9. Okcup xene3a(lll) He B3auMoIEHCTBYET C:
1) consiHOM KUCIOTOM 2) BojioM
3) rTUAPOKCUIOM HATPUS 4) cepHOM KUCITOTOM

10. Bepubl 1m crnenymoomye CYXJICHHS O MpaBuiax Oe3omacHOH paboOThl B
XUMHYECKOM J1abopaTopun?

A. B mabopaTopuu Hellb3si 3HAKOMHUTHCS C 3a[1aXOM BEIIECTB.

b. CepHy10 KUCHOTY CIEQYET pACTBOPSTH B TOPAYEH BOJIE.

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

1. XumuueckoMy nsnemMeHTy 3-ro nepuoga VA- rpynmnbl COOTBETCTBYET CXEMa
pacnpeneneHus IEKTPOHOB IO CIIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme .M.
MenzeneeBa COOTBETCTBYET:
1) yuciy 31eKTPOHOB B aTOME 2) YUCITy ANEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBICIICH BaJIEHTHOCTHU 3JIEMEHTA 10 KUCIOPOIY
4) yucay 3JEKTPOHOB, HEJOCTAOMIMX 1O 3aBEPUICHUS BHELIHETO AJIEKTPOHHOIO
cos
3. Nonnas xuMu4eckas CBsI3b peajn3yercs B:

1) xopoBo0poIE 3) okcuae yraepoaa (1V)
2) TUAPOKCHJIE HATPUS 4) okcuae yriepona (1)
4. AToM yriepoJa nposiBIIIET BAJIGHTHOCTh, HE paBHYIo [V, B Moniekye:
1) yranekucinoro rasza 3) MeraHa
2) yrapHoro rasza 4) yroibHOM KHUCIOTHI

5. K KHCIOTHBIM OKCHJIaM OTHOCHUTCS KaX/10€ U3 JIByX BEIICCTB!

1) CO,, CaO 2) SOy, P,0s  3)S0O,, CO 4) P,0s, A1,03
6. Peakust, ypasaenue kotopoit 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHTCS K PEaKIIHsIM:

1) pasnoxeHus 2) coeanHeHus 3) 3amMeLLeHns 4) obmeHa



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

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

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

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HHUX.

4.2.1. Cucrembl 3a1aHii B TecTOBO# opme.

HassHHE TeMbl Tema 1.1 «CTpoeHre aTOMOB XUMHYECKUX

QJICMCHTOB U IIpHUpOJda XUMHUECKOM CBSI3H

Pesyibrar 06ydeHus CocrtaBnaTh XuMu4eckue (popMyIibl COEAMHEHUI B
COOTBETCTBUHU co CTEIIEHBIO OKUCJICHUS
XUMHUYECKUX DIEMEHTOB, UCXOMS U3 BaJICHTHOCTH U

PIEKTPOOTPULIATETILHOCTH

OO01IMe KOMIETEHIIAN OKO01TIK 2.4




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

A) ob6mrast popMyIta JeTydero BogopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUN

B) 0 3aBepIICHHS SHEPTETUUECKOTO YPOBHS HE XBATACT TPEX JICKTPOHOB

2. Cpenu BemecTB, ykazaHHbIX B psay {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} koiM4ecTBO COCIMHEHUH C KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpem bB) 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) xoBasleHTHAs 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 2.4
KOMIICTEHIIUH
Bapuanr 1

1. Kako¥l psii COOEpKUT JIUIIb OCHOBHBIE OKCHU/IBI:
A — Mn;07, CrOs3, SO, N2Os; b — Na;O, CuO, CrO, FeO;

B - 803, P205, Kzo, CUQO; | ZnO, SnO, SiOz, NO.
2. YKaXuTe psll, COACPKAIMNN TOTBKO OJJTHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNOg3, H3POy; b — HI, HNO,, HCIO,4, CH;COOH,;

B — H,CO3, H3PO3, H,SO4, HoCr,07; T'— HPO3, HoS, HCIO, HSiOs.
3. Ykaxure npaBunbHoe HazBanue cor NaNO;:
A — HUTpAT HaTpHS; b — HuTpu HaTpUs;
B —amun vatpus; [ — HUTpUT HaTpus.
5. IlpuBenute npasuibHOe Ha3BaHue BeulecTBa NayHPOy:

A — runpokcodocdar HaTpus; b — runpodochut Hatpus;
B — nurunpooptodocdar narpus; I' — runpoopTodocdar Harpus.
6. VYkaxure MOJEKYIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HzSO3; b-— HZS; B - HZSO4; - H28203.
Bapuanr 2

1. VkaxwuTe psij, coaepkaniuil Juib aM(poTepHbIe OKCHUIBIL:




A — Hzo, A|203, NaZO, CaO; b- P203, KZO, CUQO, SOz;

B - SnO, ZnO, BeO, Cr203; I' - Lizo, COg, NOz, BaO.

2. Kakoii psi1 conep>KUT TOIBKO KUCIOPOCOAEPKAIINE KHUCIOTHI:

A — HF, H2Cr207, HCl, CH3COOH, b - HC'O, H3P03, HBI’, HzSO4;

B — HI, HNO3, HCIO4, H3S; ' — HNOs, HPO3, H,CO3, HMnO..
3. IlpuBenute npaBuiabHOe Ha3Banue coiu Ba(HCO3);:

A — ruapokapOoHat 6apusi; b — rugpocunukar 6apusi;

B — nuruapokapOoHar Gapusi; I' — nuruapocuimkar Gapusi.

4. Yxaxute npaBuibHoe Ha3BaHue BeniectBa FEOHSO,:

A — ruapocynbdart xenesa (11); b — cynasdat ruapokcoxenesa (11);
B — cynbdart ruapokcoxkenesa (I11); I’ — cynasdut ruapokcoxenesa (I11).
5. IlpuBenute MONEKYISAPHYIO (HOPMYITy a30THCTOM KHCIOTHI:

A — HNOZ; b- HNO3; B - NH3; | N203.
Bapuanr 3
1. YKaxure psifi, COAEpKAIIUN TOJIBKO KUCIOTHBIE OKCHJIBL:

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B —A|203, ZnO, BeO, CI‘203; I - C|20, CUO, MgO, H,0.
2. Kakou psZl COIECPKUT JINIIb HIET0YUH:
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. VkaxuTe npaBuiibHOE HazBaHue coyid Fex(S04)s:
A — cynsdur xenesa (11); b — cynsduz xenesa (111);
B — cynsdart xenesa (I11); ' — cynsdar xenesa (111).
4. [TpuBenute npaBuiabHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — optodocdat nuHKa; b — tpuruapoxcodocdar nuHka;
B — oprodocdar runpokconmnka; ' —ruapooprodocdaT HuHKA.
5. Ykaxxute MOJNEKyJIApHYI0 GopMyITy TUApOCYIbhaTa MarHus:
A —Mg(HSOs3),; b —Mg(HS),; B — MgHSOy; I' = Mg(HSO,)s.

Haspamme Temsr | 1M 4.2 « PDH3HKO-XUMHYECKHE CBOMCTBA HEOPTaHUIECKUX

BCIICCTB»
Pe3ynbrar VYcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-XMMUYSCKHUX

00y4eHus CBOMCTB HEOPTAaHUYECKUX BEIIECTB OT CTPOEHHSI ATOMOB U
MOJIEKYJI, a TAKYKE TUIA KPUCTAINIMUECKON PEIIeTKH
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KOMIICTCHII NN

1. I'mapokcua nuHKa pearupyer ¢ KaKIbIM U3 IBYX BELIECTB:

1) KOH u HBr 2) NagSO4 u NaOH

3) CuO n KN03 4) F6203 n HN03




2. I'mapokcuy pyOuaus MOKET pearupoBaTh C
1) NaCl 2)CaS04 3) HNO3 4)KsS
10. I'mapokcua xpoma(Ill) nmpeBpaiiaercsi B KOMIUIEKCHOE COSAMHEHUE MPU
B3aMMOJICHCTBUU C BOJHBIM PACTBOPOM
1) NaNO3 2) KOH 3) CO, 4) CaCl,
12. Kakoe ocHOBaHUME NIPH HArPEBAHUU JIETKO MPEBPAIIAECTCS B OCHOBHBIN OKCU?
HKOH 2 Cu(OH)2 3) CsOH 4)NIH,0H

13. [IpeBpaieHue NaOH — Nay504 OCYILECTBIISETCA IPU B3aUMOJICUCTBUU C
1)S 2)502 3)HaS 4y NaHSO4

14, Ca(HCOg3) obOpazyeTcs u3 Ca(OH) IIPY B3aUMOJICHCTBUU C

1) Nag COs3 2) 30BITKOM CO2 3) CaCOs 4) n30bITKOM CO

15. NaHSO4 oOpa3zyeTcs u3 NaOH IIPU B3aUMOJECHCTBHH C

1) S 2) u36BITKOM SO2 3) CaS04 4) n30BITKOM H504

16. T'unpoxcun xxene3a(ll) B3aumopaeiicTpyer ¢

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

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

17. PacTBOp rusipokcua HaTpUsi HE Pearupyer ¢

1) FeClj 2) H3PO, 3) NayCOsg 4) NaHCOg;

18. PacTBOp rusipokcua HaTpusi pearupyeT ¢ KaXIbIM U3 IBYX BEILIECTB

19. 'mapokcua meau(Il) B3anMoelCTBYET ¢ KaXIbIM U3 JIBYX BEIECTB:
1)S03 gy HCI 2y NayS  KNO3 3)Ha504 i HoO 4)Nay50,  HBr

20. I'mapokcu Kanblus HE B3AaUMOJEHUCTBYET C

1) oxkcunom yraepoaa(Il) 2) 6pomom 3) cepoBonopoaom 4) XJI0pOBOAOPOIOM
21. Kakue nBa BellecTBa MOTYT pearupoBaTh APYT C APYrom?
I)NaOH+Zn(OH)2 2) Cu(OH)2+Fe(OH)3

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

22. B menoyax pacTBOpseTcs

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

23. Kakoe c105kHO€ BEIIECTBO MOKET PearupoBaTh U C COJSHON KUCIOTOM, U C
TUJIPOKCHUIOM HATpHUS?

1)SO32 2)Zn(OH)2 3y MgSO, 4) CaCO3

24. B npoOupKy ¢ HEPAaCTBOPUMBIM COECIMHEHUEM X T0OABUIM HECKOJIBKO Kameb
pacTBopa BemiecTBa Y. B pesynbTaTe peakiuu HaOIr01a1 paCTBOPEHUE OCAIKA.
N3 npensioxeHHoro nepeyvHs Beidepute BemecTBa X U Y, KOTOPbIE MOTYT BCTYNATh

B OMHCAHHYIO PEAKIHIO.
1) Al(OH)3 2)NazS04 3) NaOH 4) KCl 5y BaSO4



25. B npoOupKy ¢ HEpAaCTBOPUMBIM COeIMHEHHEM X T0OABWIIM PACTBOP BEIIECTBA
Y. B pe3ynbTaTe peakiuuu HaOI0JaIu BbIJEICHUE PACTBOPEHUE OCAIKA.
N3 npensioxeHHoro nepeyuns Beidepute BemecTBa X U Y, KOTOPbIE MOTYT BCTYNaTh
B OIMKMCAHHYIO PEAKIIUIO.
1) NaOH 2)KCl 3) BaSOy4 ¢) Zn(OH)4 5) Ca(NO3)2
Kaxoit n3 okcu10B NposIBIIET OCHOBHBIE CBOMCTBA:
a) OKCHJ KaJIUsI
0) oxcun cepri(1V)
B) okcuj yriaepoaa(ll)
r) okcuj xenesa (111)?
2. KucnoTHbIH XapakTep IposBISET OKCU/I;
a) ZnO 06) P,Os B) KO r) CaO
3. B kakoii u3 cTpok nmpuBeaeHbl POPMYIIBI TOJBKO BBICIITNX OKCUIOB?
a) SO, Na,0O CI,0 0) Al,O3; NO CIO,
B) CaO C|207 P205 F) 803 FeO H-,O
4. Kaxkol ra3 MOXHO MOTJIOTUTh PACTBOPOM IIIEJIOUH?
a) CO, 6) H, B) NH; F) 0O,
5. Okcuja Kaiblys pearupyeT ¢ KaXIbIM U3 JIBYX BEILIECTB:
a) TUAPOKCHUIOM HATPHS U CEPHOM KUCTIOTON
0) oxcuniom cepoi(IV) u Bogoit
B) COJITHOM KHCIIOTOM M OKCHUJIOM KaJTHs
r) okcuzioM yriaepoaa(IV) u runpokcuiom mutus
6. IIpu B3auMOIEHCTBUM KAaKOTO BEIIECTBA C BOJIOM HE 00pa3yeTcs mea0db
a) OKCHJIa KaJIus 0) okcuna meau(1l)
B) OKCHJa HATpUs ') OKCHIa KaJIbITHS
7. Kaxkoe u3 BeliecTB He BCTpEUaeTCsl B IPUPOJIC
a) okcun kpemuus (1V) 0) Bona
B) YTJICKUCIIBIN ra3 ') OKCUJ HATpUs
8. ®opmyna aHTHIIPUAA CEPHON KUCTOTHI:
a) SOZ 6) SOg B) H2803 F) HzS
9. Kakue 13 npuBeIEHHBIX YTBEPKACHUI BEPHbI?
1. OCHOBHBIM OKCHIaM COOTBETCTBYIOT OCHOBAHHSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIHKO METAJIIIBI.
a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKIACHUS ) 00a YTBEpXKICHUS HEBEPHBI
10. Oxcun yraepona (IV) pearupyeT ¢ KaXIbIM U3 IBYX BEIIECTB:
a) BOJIOM M OKCHJIOM HaTpHs 0) kucnopos1oM 1 okcuaoM cepbi(IV)
B) Cyb(haToOM Kaus U TUAPOKCUIOM HATPUS
r) pochopHOI KUCTOTON U BOJAOPOAOM



11. Oxcupsl ¢ obmieit hopmynoit RoO3 u RoOs5 00pa3yroT 251eMeHThI
a) yriepona 0) azota B) cephl T) gTopa
12. Mexnay co0oiif B3auMOJICHCTBYIOT
a) SiOz )51 Hzo 6) COz u HzSO4
B) CO; u Ca(OH); r) Na;O u Ca(OH);
13. B cxeme npeBparieHui
HarpeTh + H,0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISIETCA
a) CaO 0) Ca(OH)z B) CaH, 1) Ca(HC03)2
14. Oxcup cepri(I1V) He B3aUMOJIEUCTBYET C
a) NaoO 6) H,O B) CO, 1) NaOH
15. B cxeme npeBpalieHuit
+ O, + SO;3
Cu — X1 — X2
BEIIECTBOM X7 SIBIISIETCA
a) CuSO3 ©6) CuSO; B) CuO r1)CuS
25. B npoOupKy ¢ HEpaCTBOPUMBIM COEIMHEHHEM X 100aBUIIM pacTBOP BELIECTBA
Y. B pesynbTate peakiiuu HabOJt01au BbIIEJICHUE PACTBOPEHUE OCA/IKA.
W3 npeioxkeHHOro nepeuHs Beioepute BemectBa X U Y, KOTOpbIe MOTYT BCTYNAaTh
B OIMCAHHYI0 PEAKLUIO.
1) NaOH 2) KCl 3) BaSOj 4) Zn(OH)2 5) Ca(NOs3)2 HuTtpat amomunus B
pacTBOpPE B3aUMOJIEUCTBYET C
1) KClI  2) Fe(NOs3), 3) MgCl; 4) Ca(OH);
2. C BOOHBIMU pacTBOpPaMHU XJIOPOBOJOPOa, THAPOKCHUIA Oapus U XJIOpUJIa MEIH
(IT) pearupyer
1) CaC03 2) KzSOg 3) Na,SO, 4) A|2(804)3
3. U ¢ xene3om, U ¢ TUIPOKCUIOM KaJIMsl M C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgC|2 2) Na,SO4 3) ZnBr, 4) FeCls
4. U ¢ TMAPOKCUAOM HATPHUS, U C COJITHOU KUCITIOTOMU, U C XJIOPUIOM Oapust
pearupyeT B pacTBOpE
1) (NH4)2CO3 2) Zn(OH), 3) CO, 4) Na,SO4
5. PactBOp Moanaa Kajmst pearupyer ¢ KaxJIbIM U3 BEIIECTB
1) Brou AgNOs3 2) AgNO3; nu HC1 3) Cl, u NaOH 4) HCl u Cl,
6. l'unpokapOboHAT HATPUS pearupyeT ¢ KKIbIM U3 BEIIESCTB
1) CaCl, u NaOH 2) NaOH u HCI 3) HCl u 02 4) O, u CO;
7. U ¢ XJ10pOM, U C TUAPOKCUAOM KallMsl, U C HUTPATOM cepedpa pearupyer
B pacTBope



1) Nal 2)FeCls 3) FeCl; 4)CuSO4

8. KapOoHat kayplLiys pu OOBIYHBIX YCIOBUSAX pEarupyer ¢
1) KpeMHHEBOW KUCIIOTOM

2) YIJIEKUCIIBIM T'a30M B BOJHOM PacTBOPE

3) TUAPOKCUIOM HATpUS

4) pacTBOpOM XJjopujia oapus

9. O4uCTUTH BOAY OT HUOHOB KaJIbIIUs, COAECPKAIIMXCI B PACTBOPEHHOM B HEM
TUAPOKapOOHATe KAJIBLMS MOXKHO MpU

1) kumsTYeHun 2) nobaBneHnn xjaopuaa oapus

3) n1o0GaBICHUM COJITHON KUCIOTBI

4) nobGaBlieHUU XJIOpHUAa HATPUS

10. Cynbdug HaTpus B paCTBOPE HE pearupyer C

1) constHOM KUCIIOTOM 2) CcepoBOIOPOIOM

3) xs0pom 4) cynbharom Kamus

11. U c menpto, ¥ ¢ pacTBOPOM CyJib(pua HATPUS PEarupyeT

1) consiHas kucnoTa 2) pacTBOp HUTpaTa cepedpa
3) TUAPOKCHU KU 4) pactBop xsopuna xemnesa (III)

12. Pearupyot Ipyr ¢ Apyrom

1) pTyTh U pacTBOp HUTpaTa cBuHIA (II)

2) 6poM U pacTBOpP XJIOPHJIa HATPUS

3) cepHas KUCTIOTA U CYJIb(PUT HATPUSA

4) pacTBOp ruapoOKCcHUaa HaTpus U cyibdu xenesa (1)
13. KapOoHat kanusi B pacTBOpE pearupyer ¢

1) ruapoKCcHUIOM HATpHS 2) YTIACKUCIBIM Ta30M
3) XJIOpHIOM HATpHs 4) KuciaopoaomM

14. Bo3MokHa peakuusi MExXIy

1) x10puI0M aMMOHHS ¥ THAPOKCUIOM KalbIUS

2) cynb$haToM HATPUS U COSTHOU KUCIIOTOM

3) xnopuaom Menu (IT) u pryThiO

4) HUTpATOM HATpPUA U BOJOU

15. 1 ¢ rugpoKcuIoM HATpUs U ¢ pa30aBICHHOW CEpHOU KUCIOTOU pearupyeT cojib
1) BaCl; 2) Cu(NOs3), 3) NaHCO3 4) Caz(PO,),

16. A30T BbIIEIIAETCS IPU PA3T0KECHUN

1) NH.CI 2) (NH4)2CO3 3) NaNOs 4) NH4NO;

17. Bo3aMoxkHa peakiiysi B pacCTBOPE MEKIY

1) mutrparom pryTu (II) 1 Menbro

2) XJIOpUAOM HAaTpHUsl U HUTPATOM KaJus

3) cynbdarom Oapus U COISTHON KUCIOTON

4) cynsduaom xenesa (1) u ruapoxcuiom Kamus



18. 1 ¢ ruapoKcuaoM HaTpusi, 1 HUTPATOM cepedpa, U ¢ XJIOPOM pearupyeT B
BOJTHOM pacTBOpE

1) Fe2(804)3 2) NH4C| 3) CUBI’Z 4) K3PO4

19. Ilpu meticTBUM pacTBOPA CEPHOI KMUCIOTHI HA pacTBOP KapOoHATa aMMOHUS
BBIJICTISICTCA Ia3

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

20. I'mapoxcu HaTpus 00pa3yeTcs MpU B3aUMOJICUCTBUH B pacTBOPE

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

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

21. PactBop xnopuaa xkenesa (I11) pearupyer ¢ KaxxabIM U3 ABYX BEIIECTB
1)NaOHu Cu  2) HNOs;um Ag 3) Cuu HNO;3; 4) AgNO; n Ba(OH),

22. Ipeparienne Na[Al(OH)4] -- Al(OH)3

IIPOUCXOIUT IIPU

1) TepMHUYIECKOM Pa3IOKESHUH UCXOTHOTO BEIICCTBA

2) e CTBUM HA UCXOJTHOE BEIIECTBO PACTBOPA IIETI0UU

3) mpoIyCKaHWM YIJIEKUCIIOrO ra3a 4epe3 pacTBOp UCXOJHOTO BEIIECTBA

4) necTBUM HA UCXOJHOE BEILIECTBO U30BITKOM PACTBOPA CUILHON KUCIOTHI
23. Xnopuja aMMOHHS B paCTBOPE PEArupyer ¢

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

24. IIpogykTaMu pa3iioKEHHs] HUTpaTa HATPUS SBIISIIOTCS

1) Na,O u NO, 2) Na, NOz, O, 3) NaNO; u O, 4) NaZO, NOz, O}

25. PactBOp KapOoHaTa HATpHs HE pearupyer ¢

1) COs 2) HNOg 3) C&Clz 4) K2804

26. OueHuTe MpaBUIBHOCTb CYXACHHUI 0 KapOoHaTax

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

b. Peakiuu pasznoxenus kapOOHATOB SIBISIIOTCS OKUCITUTEIHHO-
BOCCTaHOBUTEIbHBIMH

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHbI 00a CyKJICHUS

4) o0a cyXeHHUsT HEBEPHBI

27. OueHuTe BEPHOCTh CYKIAEHUW O HUTpaTax

A. ConsgHas KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTPATa a30THYIO KHCIOTY

b. Peakuuu pa3noxeHuss HUTPATOB SIBJISIFOTCS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIMHU
1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a Cy>KIeHus 4) o6a cy>KIeHus1 HEBEPHBI

28. Hutpar cepeOpa He criocobeH

1) 006pa3oBbIBATH OCAZOK MPU B3aUMOAECHCTBUU C pACTBOPOM XJIOPUIOM HATPUS



2) paznaratbCsi IpU HarpeBaHUU 3) pearupoBaTh B pacTBOpE C MEAbIO
4) pearupoBath C YKCyCHOM KUCIOTOM

29. Ocanok cHavaia BBINAAAET, a 3aTEM HCUE3aeT MpU

1) nobaBneHnu pacTBopa XJIOPUIA IMHKA K PACTBOPY THAPOKCHUIA HATPUS
2) NpoIMmyCKaHUM YIJIEKUCIIOro ra3a yepe3 U3BECTKOBYIO BOY

3) cIMBaHUM PacTBOPOB CyJib(aTa HATPUA U XJIOpHUAa Oapust

4) cnuBaHMM PACTBOPOB KapOOHATa HATPUS U a30THOM KHUCIIOTHI

30. KapOoHat HaTpus B pacTBOpE HE pearupyer ¢

1) CO,2) KOH  3) HsPO, 4) Ca(OH),

4.2.2. IllpakTudecKkue 3aJaHUs U 3a1a4M
Pazpen 1. OcHOBBI CTpocHHUsA BellecTBa - 3aJ1a4d Ha COCTAaBJICHHC
XUMHUYECKUX (POpPMYJT IBYXaTOMHBIX COCIUHEHHI (OKCHAOB, CYIb(HUIO0B, THIPHIOB
U T.IL.).
ﬂaﬁme HA36AHUA CﬂeanOWMM CO@()MH@HM}ZM.'
ngO MnO A||3 Cr,S; ZnH, Ag4SI CazN, C02 CaO P,0s CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, FGzOg Clzo KCI Mng CrS CaH, SIH4 K4C Cang Na,O
CuO NzOg Mn,O- LiF PC|5 HgBr Agzs CuS HCI Na4Si AIN Li3P Cr203

ASzo5 NO-, 8203 B&C'z PBr; MnS PHs LiH Ba,C A|4Si3 NazP N,O S|02 MgO
CrF, K,S CH4 PbO AU203 NH3 CaS N205 HgO AlP

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

=

Hutpun xanus
Cunnnua Maraust
['mapun antomuHuA
Cynbdun cunna (1)
bpomun nuaka
Oxkcup yraepona (1)
Oxkcup xsopa (V)
Oxcun 6apus

. ®ocdup xenesa (II1)
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10 KapOunx maraus
11.T'unpun kanus
12.Cynbdun antoMuHus
13.Momua meau (1)
14.Cynwsdun prytu (1)
15.0Oxcup xiopa (I11)
16.Oxcup cBurma (IV)
17.0xcun nuHKa

KapOun mutus
Oxcun docdopa (III)
dtopun meau (1)
Oxkcup cepedpa
IMuopun mutust
Cynsdua meau (1)
Hutpuna natpus
HNonun cepedpa

. Oxcun xpoma (II)
10 Oxcup azota (V)
11.T'unpun HaTpus
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12. Xnopug xpoma (IIT)
13.Oxcun kanust
14.0Okcun mbibsika (111)
15.Cynbdun muHka
16.®ochua menu (I1)
17.0xcun xenesa (1I)



18.Cunnima Kanpnust 18.bpomua mapranma (1I)

19.T'uapun Oapus 19.Cynbdun nutus
20.Cynbdum xeneza(Ill) 20.Dochun cepedpa
21.0Oxcup azota (I1) 21.®ropun xenesza (1)
22.0xcua amrOMUHUS 22.0xcua xpoma (VI)
23.Xnopun xenesa (II) 23.Hutpung nutus

24 . Hutpun Gapust 24.Cynbhun Maraust
25.0xcua prytu (I) 25.0xcua meau (1)
26.0kcun cypsMsl (V) 26.Xuopun pryta (I1)

Pasznes 2. XumMHn4yeckue peakumu
3ajmadyn Ha COCTABJIICHHE YPAaBHEHMI pEAaKLMH: COCIUHEHUs, 3aMELICHUS,
pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEOUHEHUM (Ha
IpUMEPE  THIPOKCOKOMIUIEKCOB  QJIIOMHUHHS M LMHKA);  OKHUCJIHMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUN C UCIIOJIB30BAHUEM METO/A JIEKTPOHHOIO OanaHca; C
y4acTHEM KOMIUIEKCHBIX COEIMHEHHA (Ha TpHUMepe TIHUIPOKCOKOMILIEKCOB
AJIFOMMHHUS U IUHKA)

1.Peaktueit 3aMereHust BISICTCS
a) TOPEHHE BOJOPOa B KUCIOPO/IE;
0) BoccTanoBieHue okcuaa meau (I1) Bogopoaom;
B) B3aMMOJICHCTBHE TUIPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;
') TepMUYECKasl IeTUApaTalvs TUAPOKCHIA IINHKA.
2. Peaxmusi, ypaBaenue kotopoit CaO+CO2=CaCOg3,Ha3bIBacTCs peakiyei
1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopelcTBrEe THAPOKCUIA KaJdbLMS C COJISTHOM KHCIOTOM - 3TO peakius
1) coenquHenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelCHHS
3. VKaxuTe peakiuio, KOTOpas SBISETCS pEakiued pas3iokKeHUs U HAET C
U3MEHEHUEM CTETICHU OKUCIICHHUS:
a) Cu(OH); = CuO + H.0; B) 2KNO3= 2KNO,+0y;
0) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO;
4, Hanuimure peaknyy, yKaXKUTE THI PEaKITUH:
a) pasyIoKeHUs YTOJIbHOM KUCIIOTHI; B) pasznoxenus ruapokcuaa meau(1l);
0) MmoJaydeHus: aMMHaKa U3 MPOCTHIX BEIIECTR;
') B3aUMOJICIICTBUE a30Ta C KUCIOPOIOM
5. Hammummure peakiuu, yKakKUTe TUI PEAKIIUN:
a) XKEJIe30M U CEepoii; B) okcuzoM Oapust U okcuaoM cepoi(1V);
0) bapuieM u CEpHOU KUCIOTOMH; r) okcupa cepsl (IV) u kucnoponowm;



6. VYpaBusiiTe peakiuu METOAOM dJEKTpoHHOro Oamanca. PaccraBbTe
KO3 PpULIEHTBI

HI + H,SO, — |, + H,S + H,0O

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO;3 + FeO — FC(NO3)3 + NO + H,0

KNO;3; + Al + KOH + H,0 — NH;3 + K[AI(OH)4]

SO, + KMnO4 + H,O — K,SO4 + MNnSO4 + H,SO4

SO, + K,Cr,07 + H,SO4 — KySO,4 +CI’2(SO4)3 +H,0

3agauM Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK MPOJIYKTAa pPEaKIuu
COCJIMHEHUS; MacCOBOM WM OOBEMHOM JOJMU BBIXOJA TNPOJYKTAa PEAKIUU
COCIMHEHUS OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M MPOJYKTOB PEaKIIUH;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOJIYKTA PEaKIUU, €CIM OJHO U3 BEIIECTB
JTaHO B BHJIE pACTBOpPA C OIMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

Nel. TIpu B3aumonelcTBUM HATpus KoJuyecTBOM BemiecTBa (, 5 Moib ¢ BOJOH
MOJIYYHJIA BOJIOpoj] 00bEMOM 4,2 11 (H. y.) Beuncnure npakTuueckuii BbIXOJ Tasza
(%).
No2.  Meraiinueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €r0  OKCHJa
Cr;O3 MeTaIIMYECKUM  aJIFOMUHUEM. BBIUHMCIIUTe Maccy Xpoma, KOTOPBIM MOMXHO
MOJYYUTh MPU BOCCTAHOBIICHUMU €ro OKCHJAa Maccol 228 r, ecinym MpaKTUYECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.
Ne3. Omnpenenure, kakasg Macca MeNIM BCTYIIUT B PEAKLMIO C KOHIIEHTPUPOBAHHOMN
CepHOM KuciaoToW ayis moiydeHus okcuaa cepbl (IV) oovémom 3 1 (H.y.), ecnu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.
Ne4. K pactBOpy, coaepxameMy XJIOpUI Kbl Maccou 4,1 T, npujiniia pacTBop,
conepxkamuii ¢ocdar Hatpus maccoil 4,1 r. Ompenenure maccy MNOJIYYEHHOTO
OcaJiKa, €CII BBIXOJI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

3ajaHusl HA COCTABJIEHUE MOJICKYJSIPHBIX M MOHHBIX PEAKIUNA C Yy4aCTHEM

OKCHJOB, KHUCJIOT, OCHOBAaHMW W COJIEH, HMOHHBIX pPEAKIUW TUAPOIU3a COJIEH,
YCTAHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIbL.
1. Kakue u3 coneir RbCl, Cra(SOg)s, Ni(NOs3),, Na,SO3 nmogseprarorcst Tuapomsy?
CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE W MOJIEKYJISIPHBIE YPAaBHEHHUS THAPOJIM3A
cooTBeTcTBYIOMMX colieil. Kakoe 3Hauenue pH ( > 7 <) uMEIOT pacTBOpPbI 3THUX
conen?
2. Hanummre nonHoe u COKpalieHHOE ypaBHEHUS pEaKIU:

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

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H20 (max) Mg(OH), (1) +
H,SO4 (p) = MgSOu(p) + 2H20 (M)



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

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

KzS + 2HCI = 2KCI + H,S1
Na,COs + 2ZHNO3z = 2NaNO3 + H,0 + CO,71
Mg + H2SO4 = MgSO, + Hy?1
Pa3nea 3. PacTBopsl

3aauy Ha IPUTOTOBJICHUE PACTBOPOB.

1. Onpenenure, CKOJIBKO IPaMMOB BEILIECTBA HYKHO ISl IPUTOTOBJICHUS 25 MII
10 M pacTBOpa ruJipoKCua HaTpusl.

Otser: 10T

2. Onpeaenure, CKOJIBKO T BOJIBI HEOOX01uMO TpubaBuTh K 45 T pactBopa NaOH

(0=6%), 4TOOBI MOJYYUTH KOHEUHBIN PAaCTBOP C MaccoBOM goJien 1%.

3. Onpenenute MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIM ObLI MOJyYEH

npubasiieauem 175 r KCI (0=20%) x 1000 r Bozb
4. OnpenenuTe MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIN ObUT MOJIy4YEH
npubasnenuem 30 r Na;CO4 x 1000 T BojibI

Pa3nen 4. CTpoenue u cBOIiCTBA HEOPTAHUYECKHUX BelleCTB

3amauyn Ha pacuyeT MaccoBOM JoMM (MAacchl) XHMHYECKOTO dJIEMEHTa
(coenvHeHUs) B MOJIEKYJIEe (CMECH).

BapuanT 1. Berauciuts MaccoByto 1010 a3oTa B HuTpaTe Kanbius (Ca(NOs);

BapuanT 2: Beruuciure comepikanue Kuciaoposa B nepmanranate kanus (KMnOy)

BapuanT 3: Beruncinre comepskanue cepbl B MuHepase nupure (FeSy)
BapuanTt 4: Berauciaure MaccoByro 101110 cepedpa B okcuje cepedpa (Ag20)

HpaKTI/I‘IGCKI/Ie 3aJaHusA I10 KJ'IaCCI/Iq)I/IKaI_II/II/I, HOMCHKJIATypEC W XHUMHYCCKHM

dhopMyIaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.

1. Brimmucartb OTACJIBHO OKCHUAbI, OCHOBAaHNs, KMCJIOTHI U COJIN. I[aTB Ha3BaHU:.

A b B I Jil| E XK 3
1{ Na,O | NaOH | CO, SO3 MgO |[HNO; | Ba(OH) | CO MnO,
2
2 SIOZ Zn0O H3PO4 Aggo N203 Cng MnO HF HgSIOg
3| H,SO,4 | CO, Ca(OH), | BeO LiOH | CrO Mn,O3; | SO3 SiO,
4 A|203 BaO MgC02 CU(OH) Zn0O Cr203 HMnO, C&(OH)Z K3PO4
2
5/ NO HNO3 MnO NO-, HCI H,SO, | NO, FeO P205
6| MgSO,4 | SO, Cl,05 H.,Si0; |AI(N | CO NO AL,O3 BaO
03)3
7[Fe0 | K,COs | Fe,0; | Hg(NO; | CaO | Ba(O | Ag.SOs | PbSO; | AgOH




)2

H),

2. CocTaBHTH (POPMYJIBI BEICIITUX OKCHIOB AJIEMEHTOB C ITOPSIKOBBIM HOMEPOM:
3) 33, 50, 40
3. CocTaBUTh MOJICKYJIIpHBIC (POPMYJIBI OKCHIOB, MOJAMKUCATH XapaKTep OKCHJA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA !
1) a3oTa co crenenbto okucaenus +1, +2, +3, +5

1)14, 34, 41

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

2) 75, 16,

4) 6, 35, 24

3) Maprasiia co CTereHbl0 OKUCICHUs +2, +3, +4, +7
4. Beimucath OTJEIbHO O€3pa3inuHble, OCHOBHBIE, KUCIOTHBIE U aM(OTEpHbIC

5) 21, 25, 32

OKCHJIbI:
A b B I I E K 3 141
1 [ Na;O | CaO CO, SO; MgO | N,O; | BaO CO MnO,
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
31S0O, |CO, CaO BeO Li,O |CrO | Mny,O3|SOs3 SiO,
4 | Al,O3 | BaO SeO, |[CuO Zn0O | Cr,03 | MnO, | CaO CrOs
5[ NO N203 MnO N02 Nazo 803 NOz FeO PzOs
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
7| FeO | SO; Fe,O; [ HgO CaO BaO |[Ag.0O |SO; PbO
5. Brimucarh HepacTBOpUMBbIE OCHOBaHUS W 1IEN04H. JlaTh HA3BaHMS.
A b B I J1 E K 3 41
1 [Na,S |NaOH |CO, |SO; |Mg(OH |HNO; |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,S0, |CO, |Ca(O |BeO |LiOH |CrO |Sr(OH) |SO; |Sr(OH)
H)2 2 2
4 [ALO; [Ba(O |MgC |Cu(OH)|[ZnO [Cr,0s |HMnO, |Ca(O | KsPO,
H)Z OZ 2 H)Z
5 |LIOH |HNO; | Mn(O [ NaOH | HCI CsOH [ Fe(OH) [ FeO | P,0s
H)Z 2
6 |MgSO [SO, |LiOH |HSiOs |AI(NO; |CO |NaOH |AL, |BaO
4 )3 Os
7 |Cu(O |K,CO;3 |Fe,03 |Hg(NO | Ca(OH) | Ba(O | Ag.SO, | Ba(O | KOH
H), 3)2 2 H), H),

HpaKTI/IIICCKI/IC 3alaHU HAa OIMPCACIICHHUC XMMHUYECKOM aKTUBHOCTH BCUICCTB B

3aBUCHMMOCTHU BH A XUMHYECKOM CBSI3U M THUIIA KpHCTaHHquCKOﬁ PCUICTKH.

1. Pacnpenenuth naHHBIC BEIIECTBA B TAOJIUITY COTJIACHO UX TUITY XUMHUUYECKOM

CBiA3U




HNonnasg KoBanentHnasa KoBasenTHasa Mertanmnueckas
CBS3b MOJISIPHAS HETOJISIPHAs

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

2. IlpousBenute COOTBETCTBHE:

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

E) Oxcup 6apus

3agaHusl Ha COCTABJICHUE YPABHEHUM XHMHWYECKHX pPEAKIMU C Y4aCTHUEM
IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEILECTB: OKCUA0B METAIIJIOB, HEMETAJUIOB U
aM(OTEPHBIX SJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHUN M aM(pOTEPHBIX

T'MJIPOKCHUJIOB, HEOPIrAaHUYECKUX COJIEH, XapaKTepU3YIOLINX UX CBOMCTBA U CIIOCOOBI
ITOJTYYEHHS.

3aKOHUYNTE YPaBHEHUS PEAKLIMIL:

Na,O + HyS(1136) — MgO(u36) + HCl —
BaO + SiO; (t)— K50 + ZnO (t)—>

Fe,03 + C (t)— Ca0 + 2H, (H)—

FeO + 0O, (t)—> NH,OH + P,Os5 —
KOH(t8) + Zn(OH), (H)— KOH + AI(OH); —
NaOH(konn) + Fe(OH); — NaOH(tB) + Al,O3 (t)—
NaOH + Al,0; +3H,0 — Ba(OH), + Ba(HCO3), —
KOH + NaHCO; — NaOH + NH4HS —

Al + KOH +H,0 — Zn + NaOH(1B) (H)—
Cl, + Ca(OH),; — H,SO, + Mg(OH), —
HCI + CuO — HCI + Be(OH), —
HsPO, + Zn(OH), — HCI + AI(OH); —
H,SO, + ZnO — HCI + AgNO3 —
H,COs (t) — H,SO;3 (t)—

H,SiO; () — H4P,0; (t)—

HNO; (t) — 3 HNO; (H)—



Pazgen 7. CTpoeHUE U CBOICTBA OPraHM4YeCKUX BeleCTB
3ajaHusl Ha COCTABJICHUE HA3BaHUW OPraHUYECKHX COEJUHEHUH 110
TPUBHAIIBHON WJIA MEKIYHAPOIHON CUCTEMAaTUUYECKON HOMEHKIIATYpE;

1. Ha3zoBuTe NpUBEICHHBIE HUKE YIJIEBOAOPOABl MO MEXIYHApOIHOM

HoMmeHkiatype [lUPAK:
CH; CH,
CH;—CH—CHg—éH— CH; CHj—CHQ—(L — CH-CH,OH
{|3H3 (|3H3 éH;
CH; - CH; CH; - CHs CH;
CH;—(|3—'-'|3 — CH-CH:—CHs CHg—{L—CH—CHQ—CHg—CGﬂH
{|3H3 l:H; {|3H3 {|3H3

2. HpI/IBCI[eHHOMy HHXKC YIJICBOOOPOAY I[aﬁTe Ha3BAHHUC II0 HOMCHKJIATYpPC
IUPAC, YKaXKUTC CKOJIBKO IICPBUYHBIX, BTOPUYHBIX, TOCTUYHBIX W YCTBCPTHYHBLIX
aTOMOB yricpoaa COACPIKUTCA B  aJIKaHC. I/ISOMepOM KaKoro yricsoaopoaa
HOPMAJIBHOT'O CTPOCHUS ABJISACTCA IIaHHBIﬁ erICBOI[OpOI[? Hanumure ero (1)OpMy.]'Iy

1) 0)
ChHy CHy CHy-CHs
HiC~CHy CH H,C-CH-C-CHy
CH,-CH-CH, H,C—CH, ' CH,-CH,
CHs

3. Hanumure cTpykTypHbIe (hOPMYIIbl COETUHEHHI 110 UX Ha3BAHUSM:
a) 2,5-TuMeTUIreKCeH-3;
0) 2-MOHOMETHUII-3,9-TUITPONTHIIHOHAH;
B) 2,5 - mUMeTU - 3-HUTPOTEKCaH;
r) 2,3-IUXJIOPreKCaHoBasi KUCIIO0Ta;
1) 2 - aMuHOOYyTaH.

4. Hamummrte CTpyKTypHBIE (HOPMYJIBI BCEX COCIMHEHMI COCTaBa: HA30BUTE
MOJIy4YEHHBIE COCIMHEHHS.

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

3amannsi Ha COCTaBJICHHE TIOJIHBIX W COKPAIEHHBIX CTPYKTYPHBIX (OpMYIT



OpPraHUYECKUX BEIIECTB OTICIBHBIX KJIACCOB.

5. Hammummute mosHbIE ¥ COKpaIeHHbIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-TeTpaMeTHIINICHTaH 2,3,6-TpuMeTHI-3-3TUIITENITaH
2,5-TuMeTHIIreKCeH-3; 2-MOHOMETHII-3,5- TUMPOTTUITHOHAH;

2,5 - TUMeTHI - 3-HUTPOTreKCaH; 2,3-TUXJIOPTeKCaHOBAs KHCIIOTA,;
2 - amuHOOyTaH. 4 - MeTWITIMHTEH-3  2,2-TUMETUIIOYTHH -3

6. CocrtaBbTe CTPYKTypHBIE (OPMYJIBI TPEX AJIKHHOB, KOTOPBIE HU30MEpPHBI 2
MeTuinoyTagueny-1,3./{aiite um Ha3BaHUS.

3amauu Ha ompeneneHue mpocreniei GopmyIibl OpraHM4ecKoO MOJIEKYJIbI,
UCXO/Is1 U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coequHeHrs, B KOTOPOM MaccoBas JI0JIsl KaJiusl paBHA
0.565, yraepona — 0.087, kuciopoaa — 0.348?

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

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

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

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

3. HaiimuTe MonekysipHyr0 (OpMyITy COSAMHEHHS a30Ta C BOJIOPOIOM, €CITH
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoB
ATOr0 BEIIECTBA M0 BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemiecTBa 00pa3yercs § T yriieKucyioro raza u 4,3632
r ¥ BoJibl. Macca 1 Mok JaHHOTO BeliecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJIIPHYIO (hOPMYJTy TaHHOTO BEIECTBA.

4.2.3 TIpakTHKO-OPHEHTHPOBAHHbIE 32 IaHUSA
[TpakTHKO-OpUEHTUPOBAHHBIE pacueTHbIE 3aJaHHsl Ha JUCHEPCHbIE CHUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOW M MIPOU3BOACTBEHHOH JIE€ATEILHOCTH YE€TTOBEKA

1.Boaa

Ha3zBanue tembl Tema 3.1 «IlonsiTHe 0 pacTBOpax»

Pesynbrat oOydyenus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO01e KOMIeTEHIINH OK 01,0K02TIK 2.4

B kpy»xeBo OyATO 0J1eThI
JlepeBps, KyCThl, TPOBOJA.
KaxeTtcs cka3ko1o 310,

A B CyIIHOCTH — TOJIBKO. ..



3amanue:

1. KTo 1 Korjia BiepBbi€ OCYIIECTBHUII CHHTE3 BOJIbI?

2. Kakoii BO31yX TspKelee - CyXOM WIIA BJIYKHBIN?

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

4. HazoBuTe BOCEMb HAMMEHOBAHHUI COCTOSIHHS BOJIbI, IPUHSTHIX B METCOPOJIOTHUU

— CKOJIBKO MOJIEKYJ BOJbI B OK€aHe?

. UTo Takoe CHEeKUHKHU?

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

. MoxeT i1 Boja ropeTs?

. MoxeT i1 Bojia Teub BBEpX?

. [lepeuncnure xuMuueckue U GU3NIECKUE CBOMCTBA BOJIBI.

10. Poxaw BOABI B )KM3HU YeJIOBEKA.

O© 00 N O O1

1. Tunoxsiopurta KaJaus

Ha3zBanue tembl Tema 3.1 «IloHsiTHE O pacTBOpax»

Pe3ynbrat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OOmmme KOMITIETCHITUH OK 01,OK 02 T1IK 2.4

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

Ha3zBanue tembl Tema 3.1 «IlonaTue o pacTBopax»

Pesynbrar oOydyeHus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO1me KOMIIETEHITUH OK 01,OK021IK 2.4

Banepuii SIkoBiieBUY ®KUBET B KBAPTHUPE, TJI€ OUEHb CTapbie TPYOHI.
3amanue:

1. W3 4ero cocTouT CiOM prKaBUMHbI?

2. K xakomy Kjaccy coeMHEHUI OTHOCUTCS pPiKaBUMHA?

3. HanwummTe peakuuio pacTBOPEHUS pPKABUUHBI.



4. IlpennoxuTe METOJIbI OYUCTKU TPYO OT pHKABUUHBI.
3. IloBapeHHas coJib

Hassanue TeMbl Tema 4.2. «DU3NKO-XUMHYECKHE CBOMCTBA

HCOPIraHNYCCKUX BCUICCTB»

Pesynbrat oOydeHus |YcCTaHaBIMBATh 3aBUCUMOCTD (PU3UKO-XUMUYIECKUAX
CBOVCTB HEOPraHUYECKUX BEIIECTB OT CTPOCHUS
ATOMOB U MOJIEKYJI, & TAK)KE THUIIA
KPUCTAJUIMYECKON PELIECTKU

OO0111e KOMIIETEHIINN OK 01, OK 02 IIK 2.4

N3BectHO, uTO0 B MHpe pAoObiBaercs mnpuMepHo 100 MWIIMOHOB TOHH

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

[loBapeHHasi COJIb COBEPIIEHHO HEOO0XOAMMAa IMPHU MPOU3BOJICTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHA HCIOJB3YeTCS B  METAJULyprU4ecKol  oTpaciu
IPOMBIIUIEHHOCTH, TpH 00pabOTKE MEXOB M pA3IMYHBIX KOXK, B IMpoIecce
IPUTOTOBJIICHHUSI MbLIa, HWIAET M TOJYyYEHHs KaJbLMHUPOBAHHOM  COJBI,
npuMmeHnsiercs B MenunuHe. OCHOBHOM NMOTPEOMTENb COJIM - XUMHUYECKas OTpacib
IPOMBIIIIEHHOCTH. B 3TON o0nactu ucnonb3yercs HE TOJIBKO cama COJib, HO U
AJIEMEHTBI, COCTABIIOIIME €€. B mponecce 3eKTposM3a €€ pacTBOpa IOJydaroT
XJIOp, BOJIOpOA M enkuil Harp. M3 pacTBOpa €aKOro HarTpa IONIYy4aroT TBEPAYIO
11eJ104b - KaycTUK. COeTMHSIS BOJLOPOJ C XJIOPOM, MOJYyYAIOT COJISHYIO KHCIOTY

3aaHue: COCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PeakUui

4. Hon

«
HazBamme TeMbl Tewma 4.3 «nentudukamnmst HEOPraHUIECKUX

BEILIECTB»

PGSYJ'IBTaT 06y‘-IeHI/I$I HCCHCI[OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHNMYCCKUX BCUICCTB

OO01e KOMIeTEHIINH OK 01,0K02TIK 2.4

Ha Genyto canderky mposuiu Ho, MONbITATUCh BRIBECTH €T0 C ITOMOIIBIO
or6enuBarens «llepcomby, 3aTeM XJ1opHas U3BECTh, HO MATHO HE UCUE3IIO.
UToO0B! yIanuTh MSITHO, KAKOE CPEACTBO HAJIO MCIIOJIB30BATHCS C OKUCITUTEIILHBIMU
VI BOCCTAHOBHUTEIILHBIMU CBONCTBAMMU?
3amanue:

1. Hanumwure KaueCTBEHHYIO PEAKIMIO Ha ONpeaeneHre noaa’?

2. OnumwMre NpUMEHEeHue Hoia B OBbITY.



3. B kakub npogykTax coaepKurcs iona?
5. KapOokcurepanus

Tema 7.2.
CBoiiCcTBa OPraHUYECKUX COETUHEHUM

Ha3Banune TeMbl

PGSYJ'IBTEIT 06y‘-IeHI/I$I HCCHGI{OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPTraHNYCCKHX BCIICCTB

OO0111e KOMIIETEHIINT OK 01, OK 02 IIK 2.4

A 3HaKOMO JIM BaM MOHATHE «KapOoKcuTepanus»? B TepaneBTHYeCKUX HEesX

UCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [10 3Tol mpuunHe nogo0HyI0 METOAUKY
Ha3bIBAIOT «A30BbIMH YKOJIAMM». JTa METOAUKA UCIIOJIB3YETCS ISl JICUCHUS
CEpJIEYHO-COCYIUCTHIX 3a00JI€BAHUA, TOBBILICHHS JTACTUYHOCTU KOXKHU.
[ToBbilIEHNE COEPIKAHMSI ATOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOMN (PYHKIIUU
kpoBU. CaMoe yIUBUTENIBHOE, YTO OHO MCIIOJIb3YETCS B TBEPAOM BHJIE B MUILIEBON
IPOMBIIIIEHHOCTH JUIsl XpaHEHUs U IEPEBO3KHU MPOAYKTOB: PhIObI, Msca,
MOPOKEHOTO.

3ananue. BriOepute oquH NpaBUIIbHBINA OTBET:

1. O xaxkoM BeIIeCTBE UJIET peub?

A) yraekuciblii a3 b) kucimopoa  B)amMmmuak

2. Kakumy XuMu4ecKMMH CBOWCTBaMHU 00J1a/1aeT 3TO BEIIECTBO?

A) KucnotaeiMu  B) OCHOBHBIMU  B)aM(OTEPHBIMU

3. C 4eMm MOXKeET BCTynaTh BO B3aUMOJEHUCTBUE?

A) ¢ BOJI0Ii, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJISIMU

b) ¢ BoaoM, KUCIIOTHBIMA OKCHJIAMHU, IIEJI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bomoii, KHCIIOTHBIMU OKCHIAMH, KUCIIOTAMH, HEKOTOPBIMHU COJISIMU

4. C moOMOIIIbIO KAaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUTH?

A) ®enondranenna b) OpoMHOI BOABI B) H3BECTKOBOH BOIBI

5. [IpuBenute GakThl, KOTOPBIE TOKA3BIBAIOT OTPUIIATEIHLHOE BIUSHHE
ATOr0 ra3a Ha JKEJIYyI0YHO-KUIIECYHBIMA TPAKT YEJIOBEKA.

6. byraguen

Tema 7.3 «nentudukanys opraHM4ecKux
BEIIICCTB, X 3HAYCHHUE U MPUMEHEHNE B OBITOBOM 1
M ccrenoBath Ka4eCTBEHHBIE PEAKIIUU

HazBanue teMsl

Pesynbrat oOy4eHus
OpTraHUYECKUX COCTUHEHUN OT/ICTBHBIX KJIACCOB

OO01me KOMIEeTEHIINH OK 01,0K02TIK 2.4




B wmauanme XIX Beka B AHINIMM CTAJIM MOJIHBIMU IUIAIMA W3
BOJIOHEIIPOHUIIAEMOM TKAaHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AaHMVIMICKOro XWMHUKa W wu3zo0perarens Y. MakunToimia,
MPEJIOKUBILETO MPOINUTHIBATH IUIAIEBYID TKAHb PACTBOPOM HATYPAIBHOTO
kaydyka. OJHAKO Ha COJIHIIC TaKUe IJIAld CTAHOBWJIMCH JIMIKUMHU, & B MOPO3HYIO
MOroy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWI JIPYTOil BBIAAIOIIUNCS aHTJIMYaHUH
Y. I'yaeup.

3ajgaHue

[Touemy mamieBasi TKaHb UMeJIa TAKHE HETOCTATKU.

[Ipensioxxute cnocod ycTpaHeHHUs UX, MOBTOpUB OTKpbITHE Y. I'ynbupa.
Kak Ha3bIBaeTcs 310 coequHeHue?

Hanumure cCTpyKTypHYI0 (POpMYITy 3TOTO BEIIECTBA.

['ie mpuMeHsieTcs 3TO BEIIECTBO B HACTOSIIEE BPEMsI?

oW E

7. MoJo4YHAs1 KHCJI0TA

Tema 7.2.
CBoOMCTBa OPraHUYECKUX COCTMHEHU

Ha3Banune TeMbl

PesynbTar 06yueHus OOOCHOBBIBaTh ~ 3HAYEHHWE W  I[PUMEHEHHUE

OpPraHUYCCKHUX BCIUICCTB B OBITOBOH U

OO0111e KOMIEeTEHIINN OK 01,0K02TIK 2.4

[IpoMexyTOUYHBIM MPOAYKTOM OOMEHA Y TETUIOKPOBHBIX >KHBOTHBIX SIBJISCTCS
MOJIOYHAs KHUCJIOTa. 3amax 3TOM KUCIOTHl KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT
Ha 3HAYUTEIbHOM PACCTOSTHUU.

3amanue

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

2. YcranoBute (HopmMyIily MOJOYHOM KUCIOTHI, KOTOPAsi TOMOTaeT HACEKOMbBIM
HaXOJUTh TEIMJOKPOBHBIX >XMBOTHBIX, €CJIM MAacCOBBIE JOJIM DJIEMEHTOB B HeEl
cocTaBJISAIOT: yriepoaa - 40,00%, Bomopona - 6,67%, kucinopona - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (hOPMYITy MOJIOYHOM KUCIOTHI. HazoBUTE KUCIOTY
o HomeHkiarype MIOITAK.

4. Ha oOCHOBaHMM CTPOE€HHS MOJIOYHOM KHCJIOTBI CJIEJIANTE BBIBOJI O €€
XAMUYECKUX CBOMCTBAX.

5. Halinute B WHTEpHETE WU JPYTUX HCTOYHUKAX HMHPOPMALUIO O

IMPUMCHCHHUHU MOJIOYHOM KHCJIOTHI.



4.2.3. 3amaHus 1a00paTOpPHBIX padoT

O6opynoBanue jadopaTopun M padbounx MecT JadOPATOPHHU: MEH3YPKU,
MUIETKU-KaNEeIbHUIIbI, TEPMOMETPbI, MUKPOCKOTI, JIyIIbl, IPEAMETHBIEC U MIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIS KamleJNbHBIX peaknuii, QuibTpoBanpHas Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE NPOOMPKHU, PE3WHOBBIE NPOOKH, (QOHAPUKH, HAOOP
PEaKTUBOB, CTCKJISHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK; MEPHBIC NUIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JIeIuTeNbHble LuauHapudeckue (50-100 wmun),
CTYNKHU C MECTUKOM, (aphopoBble YalIKu, TUHIETHI, QUIBTPHI OyMaXkHble, BaTa,
MapJsi, 4acOBBIE CTEKJA, DJIEKTPOIUIUTKH, JIaDOpaTOPHbIC IITATUBBI, CIHUPTOBBIE
TOPEJIKHU, CIIHYKH, MPUOOpP IIJIsl MOJy4YeHHUs Tra3oB (WM MpoOUpKa C ra300TBOJIHOMN
TpyOKO#), JAepkaTtenu Mg NpOOUPOK, CKISIHKM IS XPAHEHUSI PEaKTHUBOB,
pa3aaToyHkle JOTKHU; xuMuueckue crakansl (50, 100 u 200 mi); mmaTenu; MTUHLIETHL;
TUTEJIbHBIC HIUMIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) u
MepHbie kosiObl (25, 50, 100 u 200 wmn), BoasHas OaHsi (WK TEPMOCTAT),
CTEKJISTHHBIE MaJIOYKH; KOHWYEeCKHe KoJObl misa TutpoBanus (50 u 100 wmu);
WHJIMKATOPHBIC TIOJIOCKU [JIsi ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
IIKaja; YHUBEpCAIbHBIA HHAUKATOP; nuneTky Ha 1, 10, 50 mn (wim go3atopsl Ha 1,
5 u 10 M), OropeTku I TUTPOBAHMS, MEeIUIMHCKHE mmpuilkl Ha 100-150 wmur,
1a00paTOpPHBIE W/WIM aHAIUTUYECKUE BeChl, pH-MeTphl, CylIMIbHBIA 1IKad, U ap.

nabopaTopHoe 000py0BaHHE.

Paznen 2. Xumnueckue peaxkuuu JlabopatopHas padota "Turbl XuMHUYECKUX

peakumi'.

Ha3Banue TeMbl Tema 2.2.
DJIEKTPOIUTHYECKAS JUCCOLMAIMS M MOHHBIN
oOMeH

PesynbTaT 00yueHus HccnenoBanre TUIOB (TI0 COCTaBY M KOJTHUYECTBY

MCXOJIHBIX U 00pa3yIONIUXCS BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakuui. [Iposenenue
peakinii HOHHOTO OOMEHa, OTIPEICTICHUE CPEIbI
BOJHBIX PaCTBOPOB

OO01e KOMIeTeHIINH OK 01 OK4

Bompocs a1t momycka k 1abopaTopHoit pabote

a) chopMyJIUpyHTE 1IETb IIJIAHUPYEMOTO IKCIIEPUMEHTA
1. IIpu KakuX yCIOBHSIX BO3MOYKHBI HEOOpPATHMBIC PEaKIinu?
2. Boamoxna nu peaknus: HCl + KOH = H,0 + KCI

3. 3anuImmTe TUTIBI XUMHYECKUX PEAKIIMHA 110 UMEIOIUMCS KITaCCU(PUKAIIASIM.




4. Nomumute peakuuto: ZNCl, + NaOH =? + ? . Ilouemy Bo3MOXHa 3Ta

HeoOpaTuMas peaxius’?

5.3anuinTe HeoOPaTUMYIO PEAKIIUI0, KOTOPasi IPOTEKAET C BHINIAJICHUEM

ocajka.
[IpoBeneHne OnpITOB

O6opynoBaHue 1 Mocyia

PEAKTHUBBI

CrexJisiHHBIE TPOOUPKHU

pactBop ruapokcua Hatpus (NaOH),

PactBop cossnoit kuciotel (HCI)

PactBop cynbdara meau (1) (CuSQO,)

PactBop kapOonara HaTpus (Na,COs3)

PactBop cynbdara maraus (MgSQO,)

PactBop xmopuna xenesa (I111) (FeCls)

AJITOpUTM NPOBEACHUS OonbITa |

BOHpOCBI " 3aJaHUs

OnwiT 1. Peaknun, uaymme ¢
o0pa3oBaHHeM 0CAJIKA.

[1po6IeMHBII OIIBIT.

Haneiite B Tpu npoOupku 1o 2 mi
pactBopa  XJopuaa (11D),
cyib(dara MarHus, cyiabdara Meau u

KEJIC3a

npuOaBbTE B KAXKAYIO IO TaKOMY K€
KOJINYECTBY LIEJIOYH.

Yro BeI HaOmo1aeTe?

Kaxoii niBeT umerot o0opa3oBaBIIrecs
ocaakn’?

CocraBbpTe ypaBHEHUS
COOTBETCTBYIOIINX XUMUYECKUX
peaKIuil.

CpaBHHUTE IIBET OCAJKOB

Ocanku coxpaHsiiTe 10 CIETYIOIIETO
OIbITa

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3a1anus

OnbiT 2. Peakuum, uayume ¢
o0pa3oBaHHMeM 120010 YJIEKTPOJIUTA

K mnosydeHHbIM B mOpeapiayniemM
OMBITE OCaJgKaM THJPOKCHIIOB XKeEJe3a,
MarHvusi ¥ MeEId NPUIIeUTe PpacTBOp
COJITHOM KHCJIOTBHI JI0 MOJHOTO MX

pacTBOpeHUSI.

CocraBbTe MOJICKYJIIDHBIC U HMOHHBIC

YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIUA.
OObsaAcHuTEe HAOIIOHAEMbBIE NU3MEHEHUS B
npoOupKax.

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bormpocs! 1 3ananus

OnbiT 3. Peakmum, wuaymme ¢
oOpa3oBaHueM rasa.




K pactBopy kapbonata Hatpus | OObsICHUTE BBIJCIICHHUE Ta3a.
TIpHUIIEHTe OCTOPOXKHO pacTBOp consHoii | COCTaBbTE MONCKYIISIPHBIC i HOHHbIC
KHCTIOTE YPaBHEHHUS COOTBETCTBYIOIINX PEaKIIHIA.

()6paTHT€ BHHMMAaHHUC Ha BBIACIICHHUC

rasa.

O06paboTKa pe3yIbTaToB:

1. TIpoananm3upoBaTh MOJYYCHHE COOTBETCTBYIOIIUX PE3YIHTATOB TUIIAM
XAMHUYECKUX PEaKIUH.

2. CdopmynupoBaTh € 001N BBIBOJ 00 0OMEHHBIX PEaKIUsAX, HAYIIHUX 10 KOHIA

Paznea 3. PacTBopsl JIabopaTopnas pabota "l[Ipuroropiienre pacTBopoB".

HasBanue Templ Tema 2.2. DnexTpouTHIecKas
JIMCCOIMAIMS U MOHHBI OOMEH

Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01e KOMIEeTEHIN OKO01 OK2IIK 2.4

Bomnpock! aiist nomycka k 1abopatopHoit padbote

1. Hate omnpenenenne KoHueHTpamuu. CrnocoObl BbIpaKE€HUs KOHILIEHTpalUU
pacTBOpPOB.

2. Urto Takoe conpBaThl WM THApartbl? Ha KkakoM 3Tame pacTBOPEHHUS OHH
obpazyrorcs?

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

4, Kakyto Maccy cynbdata Kamusi 1 BOAbI HAJI0 B3STh A npurotosieHus 300
rpammoB 20% pacTtBopa?

S. Cxonbko rpammoB Boael comepxurca B 200 r 40%-HOoro pacrtsopa
MOBAPEHHOU CcOIun?

[IpoBeneHne ONbITOB:

ObopynoBaHue U OCyAa PEaKTUBbI

Crakan 600mn pacTBOp XJIOpUIA HATPUS

CrexiisiHHas aJI04yKa PactBop kapboHaTa HaTpusi

Becbl TexHUUECKHE PactBop xsopuaa kanus

Humaap 250 Mo PactBop ruspokapOoHaTa HaATpHUsl

apeoMeTp PactBop cynbdara marnus
PactBop xsmopuna 6apus

AJITOpUTM NpOBEJEHHUS OnbITa | Bormpocsl u 3ananus

Omnbit 1.11puroroButs 500 2 4%




PACTBOPA XJIOPHUAA KAJHA

[TpoGieMHBI OMBIT. [IpuroToBeTE pacTBOp
PaccuuTaiiTe Maccy HaBECKH U BOJIbI IIpoBepbTe IIIOTHOCTH pACTBOPA
B3BechTe HaBecKy. PaccunTaiiTe aOCONIOTHYIO OITUOKY
PactBopuTe HaBecKy B BOJE. Paccunraiite OTHOCUTENIHHYIO OIIHOKY
[IpoBepbTe KOHIICHTPALUIO

IMPUTOTOBJICHHOTO pacTBOpPAa, HU3MCPHUB
IJIOTHOCTH C IIOMOIIBIO apCoMCTpa

O06paboTKa pe3yIbTaToOB:
3. IIpoananu3upoBaTh MOTyICHHUE COOTBETCTBYIONINX PE3YyJIbTATOB

4. PaccunTaiite aOCOTIOTHYIO U OTHOCHUTEIBHYIO OITHOKH
5. ChopmynupyiTe BbIBOJ.

Pasnen 4. Ctpoenne u cBoiicTBa HeOPraHU4ecKMX BeulecTs. JJaboparopHas
pabota «CBOMCTBa METAJIIOBY.

Ha3zBanue tembl Tema 4.2. «OU3UKO-XUMUYECKHUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTBY
Pe3ynbTaT 00yueHus YcranaBiauMBaTh 3aBUCUMOCTD (PU3UKO-

XUMHYECKUX CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOCHUS ATOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU

OO01me KOMIEeTeHIH OK 01 OK4 11K 2 .4.

Bormpocs! m1st tonycka k 1abopaTopHoil paboTe

. [ate onpenenenue MeTtamiam.

HazoBute gusnyeckue cBOWCTBA METAIIJIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTaAMU?

Kakue Metamibl B3aMMOAEHCTBYIOT C BOJOM?

Kak B3anMO1€MICTBYIOT METAJUIbI C PACTBOPAMM COJIEH.
CriocoObI OJTy4EeHHS] METAIIIOB.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBAIOT TUITHI KOPPO3HH.

O N O WNE

Crioco0bl 3a1UThl METAIIJIOB OT KOPPO3HUH.

IIpoBeneHue onsITOB

ObopynoBaHue U ocyAa PEAKTHUBBI
CrexyistHHBIC TTPOOUPKHU HAaTPUM METAJUTNYECKUAN
CIIUPTOBKA MarHui
JepKaTenb Mellb
OKCHJ] CBUHIIA




okcu xenesza(ll)

OKCuJa MCIu

KHCJIOTa CCpHasi

Kucnora comusHas

AJITOpUTM IIPOBEACHUS OmbITA |

Bornpocs! n 3aganus

OmneiT 1. OTHONIEHNE METAJUIOB K BOJIE.

[1po6IeMHBII OIIBIT.
B mupokuii cTtakaH HaJeWTe BOJIbBI U
MOJIOKUTE KyCOUEK HATPUS WIIN KaJlus.
JloGaBpTe B pacTBOp 3  Kameiuu

(deHondranenHa.

Yro BBI HaOJIOMaeTE?

Kaxk Benet ce6s natpuit? Kakoit ras
BbIIEIIETCA?

OTMeThTE IIBET pacTBOpA IMOCIIE
no0asieHus GpeHonraaenHa.
CocTaBbTE ypaBHECHHUE PEAKITUH.

B derbipe mpoOMpPKH TOJIOXKHUTE
[0 KyCOYKYy MarHus, aJlOMHUHUSA,
XKeJe3a U MEIU W NPWIEWTE HEMHOTO
BOJIBL.
Harpeiite pacTBOpbI Ha CIUPTOBKE.

OO0BsicHATE HAOJIOJAEMbIE W3MEHEHHUS
B IIPOOUpPKAX.

CocraBbTe MOJEKYJSIPHBIE W HOHHBIC
YpPaBHEHHS COOTBETCTBYIOIINX PEAKITUH.

AJITOpUTM NPOBEACHUS ONbITA 2

Bormpocs! 1 3aianus

OnpiT 2. OTHOUIEHHE META/LUIOB K
KHCJI0TAM.
[Tonoxute B npobupku  metamwisl | UTo Bbl HaOmomaere?
MarHus, ajJlOMHUHUsA, kene3a U Meau u | OTMeTbTe  HW3MEHEHME  1BeTa B
OpwieTe K HUM pacTBOP COJIIHOM | MpoOUpKax.
KHCJIOTBI CocraBbTe YpaBHEHHUS
COOTBETCTBYIOLIMX PEAKLUN.
AJITOPUTM IIPOBEAECHUS ONbITa 3 Bonpocel 1 3a1anus
Onbir 3. OTHOIEHHE  OKCHI0B
METAJJIOB K KHCJI0TaM.
B 1pu npoGupku Haneiite mo 1 mu | Uto Bbl HaOmomaere?
pacTBOpa CepHOi KHMCIOTH U n06aBpTe | OTMETBTC  HM3MCHEHHE  LBETa B
npoOupKax.

Ha KOHYHMKC HIIIaTCId OKCHIbI KCJIC3a

(1,

poOUPOK B3OONITANTE.

Menu, cBuHIa. Coaepxumoe

CocraBbTe ypaBHEHHS
COOTBETCTBYIOIIMX PEAKIUM.

O6paboTka pe3yabTaToB:




6. IIpoananu3upoBaTh NOJTYYEHHbIE PE3YJIbTATHL

7. CdopmynrpoBaTh BBIBOA O 00 OTHOIIIEHUU METAJIOB K BOJIE.

8. CdopmynupoBaTh BBIBOJ 00 OTHOIIEHUH KUCIOT K METAJUIaM.

9. CdopmynrpoBaTh BBIBOJ 00 OTHOIIIEHUH OKCHUIOB METAJUIOB K KHCIIOTAM.
5

. ChopmynupoBath 001N BEIBOJI 00 OOMEHHBIX PEaKIUAX, MAYIIHUX 10 KOHIIA

Pa3nen 4. CTpoeHue U cBoiicTBa HEOPraHU4YeCcKuXx BeulecTs. JlabopaTopHas
paboTta «XapakTep AUCCOLUMALMU PA3IUYHbIX THIPOKCHIOBY.

Ha3Banune TeMbl Tema 4.2. «PU3UKO-XUMHUUYECKHUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB)
PesynbTaT 00yueHus YcraHaBiauMBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKHUX CBOMCTB HCOPTaHUYCCKUX
BCHICCTB OT CTPOCHHA aTOMOB U
MOJICKYJI, a TaAKXKC THUIIA
KpHCTaHHHLIeCKOﬁ PCHICTKHU

OO01me KOMIEeTEHIN OKO01 OK41IK 2.4

Bomnpock! aiist nomycka k 1adopaTtopHoit pabote

W3 nanneix Bemects BoiOepuTe kuciaoThl: NaCl; Cu(OH) ,; HNO3; Na;SO4; H,CO:s.
2. 3akoHUHTE TpeaiokeHre: KucmoTel 3TO JIEKTPOIUTEHI, ...

3. 3akonuute peakimio: Na;S + HNO3; =7 + ?

4. Hanmumure ypaBHeHHs auccormanuu kuciaoT: HaCOs; H,S.

5.Kakne uHAMKaTOPhl YKa3bIBAIOT HA KUCIYIO CPEAy pacTBopa?

6. OcymectBute npespamienue: SO, — SO; — HySO4 — NaxSO4

7 .Kakue oCHOBaHUS OTHOCATCS K PACTBOPUMBIM OCHOBAHHUSIM ?

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

9.Hanummure hopMyIbl CAEAYONIX OCHOBAHUN: THUIPOKCH/T KAJIHSI, TUIPOKCH/T
marnus, ruapokcun sxenesa (1), runpoken sxenesa (11).

10. Harmnmmre ypaBaenus aucconuaruu ocHoBanuiit: Fe(OH)s; Cu(OH);

11. Kakue nHAMKATOPHI YKA3bIBAIOT HA MIECTOYHYIO CPEAY pacTBOpPa OCHOBAHUI?
[IpoBeneHne onbITOB

OO0opy/i0BaHKe U MOCY I PEaKTHBbI

CTekIITHHBIC TTPOOUPKH pactBop cossiHoi kucmotsl (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KHCIOThHI
(CH3COOH),

JepKaTelb pactBop xsyopuaa ruakKa (ZnCly)

pactBop cyibbhara Maraus (MgSO,),

pactBop runpokcuaa Harpus (NaOH),

pacTtBop (peHondTasenHa

pacTBOp JaKMyca

pPaCcTBOPp MECTHUJIOBOI'O OPAHIKCBOI'O




AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! n 3ananust

OnbiT 1. CpaBHeHHMe XMMH4YeCKOMH
AKTHBHOCTH KHUCJIOT

[TpoGyieMHBIH OTBIT
HajeiiTe B TPOOUPKHU
pPacTBOPOB KUCJIOT U J00aBbTE KYyCOUKH

nmo 2 M

[MUHKA

Yro BBI HaOJIOMAacTE?

Kaxkoii ra3 Beigeisiercs

CpaBHUTE HHTEHCUBHOCTD BBIJICJICHUS
rasa
Hanummre MonekynsipHble W HOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOpUTM NPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OmnbIT 2. Xapakrep
IJIEKTPOJIMTHYECKOH IMCCONMALMH
THAPOKCHIOB

[1po6IeMHBIH OTBIT

B nBe mnpoOupku BHecutre 1o 10
Kareyib pacTBOpoB: B mepByto — ZnCly,
Bo BTOpyto — MQSOs u B Kaxmayro
npoOupKy 100aBpTe MO 3 KamiM (10
oOpa3oBaHUsSI ~ OCAJKOB)  pacTBOpa
menoun NaOH. Ocanku pasmenute Ha
JIB€ 4acTH, K OJHOU J00aBbTE PacTBOP
kucinorel HCI, x npyroit wactm —
pactBop menoun NaOH (u30bITOK, 110
pPacTBOPEHHUSI OCAJIKA).

Yro BeI HaOmonaeTe?

Onpenenure XUMHUYECKHA  XapakTep
00pa30BaBIINXCS THIPOKCUIOB.

B kakux ciy4asix pacTBOPHICS OCaZOK?
OCHOBHBIMU WIH aMm(pOTEepHBIMU
CBOMCTBaMHU 00JIaIaI0T TUAPOKCHUIBI
CocraBpTe cXemy BO3MO>KHBIX
YPaBHEHUU pEaKLIN,

[IpuBenuTe ypaBHEHHUS AMCCOLMALMH
TUAPOKCUIOB.

AJITOPUTM IIPOBEAECHUS ONbITa 3

Bormpocs! 1 3ananus

Onbitr 3.  Kucji0THO-0CHOBHBIE
HHIMKATOPBI
10. B Tpu nmpoOupku Haneite 10 - 15 | Uto BbI HaOmomaeTe?

Karenb AUCTUUIMPOBAHHOW BOABI U
n00aBbTE B MEPBYIO 1 KaIuio Jiakmyca,
BO BTOpYIO — 1 Karumo deHondranenna,
B TPETHIO — | Karuiro MeTUIIOpaHxa.

11. B tpu npoOupku nob6aBbte 1o 8§ -
10 kamens comsHoi kuciotel HCl u
BHecHUTE 10 | Karjie pacTBopa Jlakmyca,
MeTUJIOpaHka, peHodTanenHa.

3. B uncteie Tpu npoOupku HaJEHTE 1Mo
8 - 10 xamenp menoun NaOH. B
NEepBYI0 BHECUTE | Karulo J1akmyca, BO
BTOpYI0 — | Kamio MeTuiopaHxka, B

OTMeThTE NU3MEHECHHE OKpacCKu
HHIUKATOPOB B BOAC
OTMeThTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B KHUCJIOTEC
OTMeThTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B IICJIOYH




‘ TpeThio — 1 ka0 deHondranenna ‘

O0OpaboTKa pe3yIbTaTOB:

1. IIpoaHaM3upOBaTh IMOJYICHHBIC PE3YJIbTATHI.

2. ChopmynupoBaTh BBIBOJ O XUMHUUECKON aKTUBHOCTH KHCIIOT

3. CopmyupoBaTh BEIBOJI O XapaKTepe MOTYICHHBIX THIPOKCHJIOB.

Pa3nen 4. CTpoeHue U cBoiicTBa HEOPraHU4eCcKuXx BeulecTs. JlabopaTopHas
pabota: "MaenTudukamnms HeOpraHMIeCKUX BelecTB"

HasBanue TeMnl Tema 4.3. «nentudukamnms
HEOPraHUYECKHUX BEIIESCTBY

Pe3ynbTaT 00yueHus HccnenoBath Ka4eCTBEHHBIE PEAKIIAN
HEOPraHWYECKUX BEIICCTB

OO01mue KOMIIETEHIINT OK 01 OK41IIK 2.4

Bomnpoch! 11 nomycka k 1abopaTopHoit paboTe

1.Kakue peakuuu Ha3bIBaIOTCSl KaYE€CTBEHHBIMU ?
2. JlaiiTe onpe/icICcHHEe aHHOHAM.
3. 3akonunte peakuuto: NaS + HNO3 =7+ ?
4. Hanmumnre KaueCTBEHHYIO PEaKIIUIO Ha KApOOHAT-HUOHBI.
5.Kak M0oxkHO 00HapY)UTh XJIOPUA-UOHBI?
[IpoBeneHne OnbITOB

OO0opyoBaHKe U MOCcyia PEaKTHBbI

CTekIITHHBIC TTPOOUPKH pactBop cossiHoi kuciotsl (HCI)
CIIMPTOBKA pacTBOp KapOoHaTa HATPHUS
JIepIKaTeIh pacTBop xJiopujia dapus

pPacTBOp CUJIMKATA HATPUS,

pacTBOP XJIOPUJA JIUTHS

pPAacTBOp XJIOpUAA HATpHs

pacTBOp XJIOpUAA KaIusi

pacTBOp XJiopuaa oapus

pacTBOp XJIOpUJA KaJIbILIMs

pPacTBOP XJIOPUJA CTPOHIIMS

AJITOpUTM NPOBEACHUS OonbITa | Bonpocs! 1 3a1anus
OneiT 1. O0HapyxkeHue KapOOHATOB U

THAPOKAPOOHATOB.

[TpoOneMHBIi OTBIT Uro BBl HAOMOMaeTe?

Buecure B npobupky S5 kamens | Kakoii ras Beiaessiercs?

pacTBopa  KapOOoHaTa  HaTpui U KakoB BHI M LIBET OCA/IKOB.

no0aBigiiTe MO  KaruisiM — pacTBOP

Hanummre MOJICKYJIPDHBIC KW HOHHBIC




xJjtopua 6apusi 10 00pa3oBaHUs 0CAIKA. | YPABHEHUS PEAKIIHIA.
K momydenHomy ocanky moOaBbTe
HECKOJILKO KaIleb COJITHOW KUCIIOTHI.

AJ'II‘OpI/ITM IMPOBCACHU OIIbITA 2 BOHpOCBI M 3aJaHUsA

OmnbIT 2. O0Hapy:KeHHE CHIIMKATOB

[1po6IeMHBIH OTBIT O0BscauTe HAaOIIOJaEMBIE SIBJICHUS

Buaecure B Hp06HpKy 5 kareib O6’BHCHI/ITC, [mouemMy (bOpMy.Ha KHCJIOTHI
pacTBopa CHUJIMKaTa HaTpus U J00aBbTE H,SiO;3 siBnsieTcs ycnosHoM

paBHEII 00beM consHoi kucinoTsl. | COCTaBbTE ypaBHEHUS PEAKLHH,

Uepes3 HECKOIBKO MUHYT IIEPEBEPHUTE
npoOUPKY BBEPX THOM

ANTOpUTM NPOBEACHUS ONbITA3 Bornpocs! u 3a1aHus

OnbiTr 2. QOOHapyxkeHHe AHUOHOB
BTOPOM aHAJUTHYECKOH IPYNIBIIY

[1poOsieMHBIA OBIT Yro BbI HAOMIOHaETE?

Buecute B mpobupky Imu pacTBOpa Kakoro mBera BeImani ocaaxku?
XJIOpHIa HaTpus, Opomuaa Harpus, | COCTABBTC YpaBHEHUS PEaKLUi.
uonuaa kanus, Qropuma HaTpus U
no0aBbTe paBHBIA 00bBEM HHUTpaATa
cepebpa.

AJITOpUTM IIPOBEAECHUS ONbITa 3 Bonpocel u 3a1anus

OnbIT 3. OKkpawueanue niamenu

B  mectb  ¢apdopoBbix  Turiei | Yro Bbl Habmonaere?
MIOMECTHUTh 1o noJyioBuHe | OTMEThTE LIBET IJIAMEHHU.
MUKpOIINATeNs COCAWHEHUW JIMTHUSA, | YKa3aTh IPAKTUUECKOE 3HAYCHUE
HATpUsl, Kaius, KalblUs, CTPOHLMS, | TOTO OMbITA.

Oapusi. 3anuTh COJM JO TIOJOBHUHBI
o0bemMa THUIJIEW STHWIOBBIM CIIHPTOM,
nepemMemarb € LEIb0  HEKOTOPOro
pPacTBOPEHHsI COEIUHEHUN B CIHMPTE U
MOJIKEYb.

O6paboTka pe3yabTaToB:

1. TIpoananu3upoBaTh MOJYYCHHBIE PE3YJIbTATHI.

2. CdopMynupoBaTh BBIBOJ O ITPOBEICHHBIX KAUYCCTBEHHBIX PEAKIIUSIX KATHOHOB..
3. ChopMynrpoBaTh BBIBO] O TPOBEJICHHBIX KAUYCCTBEHHBIX PEaKIIUIX aHHOUOHOB.

Paznen 5. KuHernyeckue 1 TepMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XxuMunueckux peakuuii Jladboparopuas padora «l3yueHue BIUsIHUS pa3IUYHBIX
(aKkTOpPOB Ha CMEIIEHNE XUMUIECKOTO PABHOBECHS



Ha3Banue teMbl

Tema 5. «M3yuenue BnussHusA
pa3nTuYIHBIX (AaKTOPOB HA CMEIIICHHE
XUMHYECKOTO PaBHOBECHSI»

Pe3synbprat oOyueHus

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

OO0111e KOMIIETEHIINT

OK 01 OK4T1IK 2.4

Bompocsr qist nomycka k 1abopatopHoii pabote

1. JlaiiTe onpeneneHue CKOPOCTU PEaKIIUU.
2. Kakue (hakTopsl BIUSIOT HA CKOPOCTh peakuuu?

3. ChopmynupyiTe 3aKOH COXpaHEHHUSI IEUCTBYIOIIUX MacC.

[IpoBeneHne ONBITOB

OO0opy0BaHKE U TTOCYJa

PEAKTUBBI

CrexsiHHBIC TPOOUPKU

11 pacTBOp THOCYIIb(aTa HaTPUs

CIIMPTOBKA

0,1 M pacTBOp cE€pHOIl KHCIIOTHI

JIepXKaTENb

HepMaHraHaT KaJIus

IIlaBeneBas kuciora,

pactBop xuopu keaesa (I11)

pacTBopa poAaHUIA KaJIvsl

PAcTBOP XJIOPHUAA KaJIHs

AJITOpUTM NPOBEAECHUS OonbITa |

Bormpocs! 1 3aianus

OIIBIT 1. Bausinne KOHIEHTPAUUM
pearupyoiux BelecTB HA CKOPOCTh
XHMHYECKON peaKkuuu.

[TpoGieMHBIH ONBIT

[IpuroroBuTH TpU pactBopa

THOCyJb(ara HaTpus pa3IMYHON
KOHIIEHTpaluu. JJist 3TOro B Tpu Cyxue
npoOUpPKK BHECTH: B TMEpByI0 —6Mi 1H
pacTBopa THocyibdara Hatpus u 10 mi
BOJbI, BO BTOpYyl0 — 4mi lH pacTBOpa
THOCyNb(paTa HATpUsi U 2 MJ BOJABI, B
TpeThto — 3 In

MUT pacTBopa

THOCyJb(aTta HaTpus 3 MIL.

Bxmrounts cexynmomep. B mpoOupku

Yrto BbI HAOMIOMAaETE?

[1o cekyHIOMepy U3MEPHUTH BPEMS OT
MOMEHTa A00aBJIEHUS KUCIOTHI 10
IIOSIBJICHUS B PACTBOPE 3aMETHOU
ONaJIECLEHLIUN
Bnucats 3naueHus B Tabuiry
OdopmuTh pe3yabTaThl HAOTIOICHUN B
BUJIe Tpaduka




nobasute mo 6 mu 0,1M pacTtBOpa
CEpPHOU KUCIIOTHI.

AJITOPUTM IPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OmnbIT 2. BiausHue Tremneparypsl Ha
CKOPOCTh XUMHYECKOM peaKkuuu

Hanute B crakanbl Ha 1/2 BBICOTHI

BOJIY: B MIEPBBIN CTaKaH -
BOJIONIPOBOJIHYIO, BO BTOpPOH — CMECH
BOJIOIIPOBOJIHOM u ropsiueu

(Temmnepatypa nomxHa ObiTh Ha 10°C
BBIIIIE, Y€M B TIEPBOM CTaKkaHe), B
TpEeTU — ropsuyro (TemmepaTypa Ha
10° BpIme, yeM BO BTOPOM CTaKaHE).

B Tpu mpoOupku HabOpath mo 10
Kameiab 1H pacTBopa THOCYJb(jaTa
HaTpus M ONYCTUTh MO OJHOW B
CTaKaHblI.

3amepuTh TEMIIEPATYPY B
crtakaHax. He BbIHUMass TpPOOUPKY C
thocyibdarom, mpob6aButh B Hee |
KaIUIlo0 2H CEpHOM KUCIOTHI U U3MEPUTH
BpeMsl MO CEKyHIAOMEpPY OT MOMEHTa
N00aBIEHUS KHUCIOThI /IO TOSBJICHUS
JIETKOM ONaJICCIICHIIHNH.
[ToBTOPUTH OMBITHI c pacTBOpOM
THOCYIb(aTa U CEPHOM KHUCIOTOU MpHU
JIBYX TPYTUx TeMIeparypax.
[IpousBecT OTCYET BPEMEHU pEaAKIUU
0 CEKyHJOMEpPY, Kak U B TIEPBOM
ciyJae. PesynbTars HAOJIFOIEHUI
BHECTH B TaOJIUITY

OO0BsacauTe HAOIIOJaEMBIE SIBJICHUS
OOBsicaute, mouyeMy (popMmysia KHUCIOTHI
H,Si0;3 siBisieTcst yCIIOBHOM

CocrtaBbTe ypaBHCHHS PEaKIIHi,

AJITOpUTM IPOBEACHUS ONbITa3

Bornpocs! u 3ananust

OIIBIT 3. Bausinue KaTajau3aTropa
HA CKOPOCTH XMMHUYECKOH peakuuu

B  1aBe  npoOupku  MOMECTUTH

HECKOJIbKO Kamenb pacTtBopa KMnQy,
IM pactBOpa IIABENEBOM KHUCIOTHI U
CepHOU KHUCIOTBl. B omHy wu3 HUHX
opocuts kpuctamuk MnSO4.  Yepes
HEKOTOPOE BpEMsI OTMETUTh U3MEHEHNE
OKpPAaCKH pacTBOPOB B MPOOUPKE.

Yro BbI HaOIIOHaETE?
YewmsaBnseTcs TIepMaHTaHaT Kajous B
ATOM peakuun?




AJITOpUTM NpOBEICHUS onbiTa 4

Bornpocs! n 3ananust

OIIBIT 4. Cmelmienue XHUMHYECKOr0
pPaBHOBeECHUA npu N3MEHECHUHU
KOHIIEHTPALMM BelleCTB.

B xumuueckuii crakad Hajgeute 20 Mt

BOJABI W J00aBpTe MO 2 KaIuM
HACBIIIICHHBIX ~ PacTBOPOB  XJIOpHIA
xkeneza (IIl) wpactBopa pomanuma

Kanusi. PacTBop pasmemniaTh CTEKISTHHON
MAJOYKOW M COJEPKUMOE pas3luTh B 4
npobupku. OpHy w3  mpoOUpoK
OCTaBHUTh B KaYECTBE KOHTPOJIBHOU (17151

cpaBHeHus1). Buectu B mepBYyIO
poOUpKY KOHIICHTPUPOBAHHBII
pacTBOp XJOPHUAA JKEJe3a, BO BTOPYIO —
HECKOJIbKO  Kamejlb  HaChIIMIEHHOTO

pacTBOpa poAaHUAA Kalus, B TPEThIO —
HEMHOTI'O TBEPAOTO XJIOpUJa Kajusl.

CormocraBbTe WHTEHCHUBHOCTH OKPACKH
MOJIYYCHHBIX PacTBOPOB C  IIBETOM
HUCXOJIHOTO pacTBOpa B KOHTPOJIBHOU
npooOupKe.

Yo BBI HaOMOMaETE?

Pe3ynbraThl BHECUTE B TAOJIHITY.

JlaiiTe 0OBsICHEHHS HAOII0JaCMBIM
SIBJICHUSIM.

O0OpaboTKa pe3yJIbTaToOB:

1. C(bOpMYJII/IpOBaTI) BBIBO/J] O XapaKTCPC 3aBUCUMOCTH CKOPOCTH PCAKIIHUU OT

KOHICHTPALIUH,

2. CdopMynupoBaTh BBIBOJ] MOYEMY 3aBUCHUMOCTD JOJIKHA BBIPAKATHCS MPSAMOI

JIMHUEHN Y MOYEMY B KQUECTBE MEPBOM TOUKHU ITOM MPSAMOU MPABOMEPHO

HCIIOJIBb30BATh TOYKY Hadajla KOOPAHWHAT.

3. CdopMynupoBaTh BBIBOJ] O BIUSHUU TEMIIEPATyphl HA CKOPOCTh PEAKITUH.
4, CdhopmymupoBaTh BeIBOJ 0 poiau MNSO4 Ha CKOPOCTh XUMHUUYECKOM PEaKIIUH.

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"[IpeBpalieHuss OpraHMYECKNX BEIIECTB IPU HArpEBaHUN"

Ha3Banune teMbl

Tema 7.2. «CBOMCTBA OPraHUYECKUX
COETMHEHUI»

Pe3synbrat oOyueHus

VYcranaBauBaTh 3aBUCUMOCTD (PU3HKO-
XAMHUYECKUX CBOMCTB OPTaHUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01me KOMIETEHIIAN

OK 0l OK41IK 2.4

Bompocs m1st nonycka k mabopaTopHoil paboTe

a) copMyIHpyITE MEIb MIIAHUPYEMOT0 SKCTIEPUMEHTA

0) 0OBSCHHTE, K KAKOMY KJIaCCy OPTaHMYECKUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSACHUTE, KAKUMU XUMHUYSCKUMH CBOMCTBAMH 00J1a1al0T BEIIECTBA

AaHHOI'O KJ1acCCa, KaKMC Ka4CCTBCHHBIC PCAKIIMN JJI X 06H3py>I(eHI/I$I




HCIIOJIB3YIOTCA;

r) OOBACHUTE, KAK MOXKHO MOJYYHUTh BELIESCTBA JAHHOTO KJIacca COCTUHEHUI

B J1a0OPATOPHBIX YCIOBUSIX;

N) OOBACHUTE, U3 YErO COCTOUT MPUOOP AJIS MOITYUEHHS Ta30B;

€)  MepevyUCIUTE OCHOBHBIC aCTIEKThI COOJIIOICHUSI TEXHUKH 0€30MaCHOCTH IIPU
pabore ¢ JIBXK (3Tu0BbIN CIUPT), arpeCCUBHBIMU PEareHTaMu
(KOHIIEHTpUPOBAHHAS CEpHAsl KUCIIOTA), HarpeBaTeIbHBIMU MPUOOpaMu

(cmupTOBKA).
[TpoBeneHNEe OMBITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrexysiHHbIE TPOOUPKHU

Konnearpuposannsiid pactsop H2S04

[lITaTuB 1151 TPOOUPOK

OTWIOBBIN CIIUPT

CnouproBka PactBop KMnO4
Cnunuku bpomMHas Boaa
Ilecok

AJITOpUTM NpPOBEAECHHUS ONbITA |

Bornpocs! u 3a1aHus

OIIBIT 1. BiausinMe KOHIEHTPAUUH
pearupyrliux BellecTB HA CKOPOCTh
XHUMHYECKON peaKkuuu.

1. ITonmyunuTs STUJICH JeTHIpaTaIluen
ATUJIOBOTO CIUPTA, OOHAPYKUThH €TO,
W3Y4YUTh €TO CBOKCTBA.

1.1. B mpoGupky HaIuTh 2-3 M
ATUJIOBOTO CIIUPTA U OCTOPOIKHO
100aBUTH 6-9 MJI KOHIIEHTPUPOBAHHON
CEpHOM KUCJIOTBI. 3aTEM BChINATh
HEMHOTO MPOKAJIEHHOTO Tecka (TIecoK
VI MEJIKHE KYCOYKH MeM3bl BBOJAT IS
TOT0, YTOOBI MPEOTBPATUTH TOTUYKHU
YKUJKOCTH MPU KUTICHUH ). 3aKPBITh
pOOUPKY MPOOKOH C ra300TBOHON
TpyOKOH, 3aKpPENUTh €€ B IITAaTUBE U
OCTOPOKHO HarpeThb COAEPKUMOE

npobupku (puc.1)

1. Yro npoucxoaut B mpodupke? Uto
HaOnromaere?

2. K KakoMy TUITy XUMHYECKUX
peaKkui OTHOCATCS 3T porecchl? Kak
Ha3bIBAIOTCS ?

3. Kak meHsieTcst okpacka pacTBOpOB?
[Touemy?

4. KakuM miiaMmeHeM ropuT 3TUJICH?
[Touemy?

5. CocTaBUTh YpaBHEHUS MPOTEKAIOIINUX

TIPOIIECCOB.




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:




1. IIpoananu3mpoBaTh COOTBETCTBHE MOJIYYCHHBIX PE3yJIbTATOB CIIOCOOaM
MOJTYUYCHHUSI HEMPEACIbHBIX YIIIEBOJAOPOOB pssia dTUiieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINH BBIBO/I.

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

3. CdopmynupoBath BBIBOJ O croco0ax 0OHapYKEeHUsI ITUIICHA.

Pazgen 7. CTpoeHne u cBoiicTBa OpraHnyeckux Bemects. JlabopaTopHas padota
" CpoiicTBa cnupToB "

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 OKO01 OK4T1IK 2.4

Bomnpocs! aiis nomycka 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
[IpoBeneHue 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




AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUsA

OnbiT 1. U3y4yeHne pacTBOPUMOCTH
CIIMPTOB B BOJie.

B derbipe mpoOupku momecTHute
HEOOJIbIINE KOJMYECTBAM CJICTYIOIIIX
CIIMPTOB: JTHJIOBBIA, HM30aMIJIOBBIH,
TJIMIEPUH U copOouT. Jlo6aBbTe K HUM

mo 1 mn BOJbBI U XOpPOIIO BCTPAXHUTC.

OnuumTe arperaTHoe 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
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO

Hajete 1w
pacTBopa nepMmaHraHata kKauus u 1 miu
pacTtBopa Cwmech

BEIIECTB MEPEMEIIIANTE.

CEpHOM  KHCIIOTHI.

Yro BbI HaOMIOHaETE?

ITouemy oOecrBeunBaeTCs

nepMaHTaHaTa Kajus
Onuirre 3anax pacTBopa.
Hanumure ypaBHEHHUE
OKHUCJIEHUS 3TaHOJIA.

pacTBopa

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

MJ B OJIHY MPOOUPKY BOJIbI, B IPYTYIO

— 9JTaHOJia, B TPEThIO — TJIMIICPHHA.
Conepxumoe  TIPOOMPOK  DHEPTHUYHO
BCTPSIXHUTE..

Yro BbI HabmomaeTe?
Pesynbprar cpaBHUTE.

B kakoii mnpobupke
rosy6oii ocamok Cu(OH),?

TEéMHO-CUHMI  IBET

pacTBopuUIICS

pactBopa B

NpoOUpKe ¢ KAKUM BELIECTBOM?

Hanummre ypaBHEHHUE peaKiuu
obpazosanust Cu(OH),

Hanummre ypaBHEHHUE PEaKIUu
oOpa3oBaHMsI ~ KOMIUIEKCHOH  COJIH

TIUIepaTa MeIm.

O6paboTka pe3yabTaToB:




1. [Ipoananu3upoBaTh MOTYUYEHHBIE PE3YIbTATHI.

2. CdopmynmupoBaTh BBIBOJ 0 GU3HKO-XUMHUUYECKHX CBOMCTBAX CIIUPTOB 3.

3.ChopmynnpoBaTh BHIBOJ] 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 OK41IK 2.4

Bormpocsl a1 nonycka k 1abopaTopHoil paboTte

1). Kakue BeniecTBa Ha3bIBaIOT KAPOOHOBBIMU KHCIOTAMU?

2. Hannmnre cTpyKTypHBIE POPMYIIBI CIETYIOUUX KUCIOT:

a) 2-3TiI0yTaHoBas KUciaoTa, 0) 2,2-AMMETUINPONOHOBAs KUCIOTa
B) 2-METWJI-3-TIPONIII-3-3TUIITEKCAHOBAs KUCIIOTA.
r). Hanummre ypaBHeHHE 3JE€KTPOIUTUYECKON AUCCOLUAIINU YKCYCHOM KUCIIOTHI.

1) OT yero 3aBUCUT PACTBOPUMOCThH 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 okcuaa menu (11),
CIIUPTOBKA pacTBop cyabdaTa Meau
CTaKaH BOJA

AJITOpUTM NpOBEAECHUS OnbITa |

Bormpocsl u 3aganus

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 ¢Quznyueckre KapOOHOBBIX
KHUCIIOT

Kakwne xnucimoTel pacTBOpUINCH?

OT yero 3aBUCUT pacTBOPUMOCTh
CIIUPTOB?

YTo NpoUCXOUT NTPU HATPEBAHUU U




BOJBI U 100aBbTE HEMHOIO OEH30MHOMU
KHUCJIOTBI, COAECPKUMOE MEPEMEIIANTE;
Torpa 3Ty mpoOupKy Harpeure.

3aTeM OXJaauTe MOJ XOJOJIHOM BOJIOM.
[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

Bornpocs! u 3a1aHus

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

B npo6upky momectutre 0,2 T okcuaa
memu (1) u mpuneitre 1-2 M ykcycHon
KHUCIIOTBI, OCTOPOKHO Harpeute B
TJJAMEHU CITUPTOBKH.

Yro BbI HAOIIOHaETE?
OTMeThTE U3MEHEHHUE 1BETA.

Hanummre ypaBHEeHHE peakuu.

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

OnbiT 4. B3aumojaeiicTBue yKCYCHOI
KHCJIOTHI ¢ THAPOKCHIAAMH

B npobupky namedite 2 - 3 wmi
pacTBoOpa rUApPOKCUAA HATPUs, J0OABbTE
2 xarm ¢eHondTanienHa U npuieiTe 2
- 3 MJI YKCYCHOM KHCITOTHI.

B npo6upky Haneiite 2 - 3 M pacTBOpa
THAPOKCUJIA HATPHS, T00AaBbTE TAKOE JKe
KOJIMYECTBO pacTBopa cyjbdaTa MeIu.
K mnomxyyennomy romyOboMy ocaiuky
MIPUJICUTE YKCYCHYIO KUCIIOTY.

Yro BbI HabmO1aeTe?
[Touemy u3MeHsETCs LIBET paCTBOPOB?

Hanmumure ypaBHEeHHE peakiuu.

O6paboTka pe3yabTaToB:




1. ITpoaHanu3upoBaTh MOJIyYEHHBIE PE3YJIbTATHI.

2. ChopmynupyiiTe BBIBOI O PU3UKO-XUMHUYECKUX CBOMCTBAX OPTaHHMYECKUX
KHCJIOT.
3. ChopmymupyiiTe BBIBOJ 0 O 0OOIINX CBOMCTBAX MHHEPATbHBIX U

OPTraHNUYCCKUX KUCIIOT.

Pazgen 7. CTpoeHne u cBoiicTBa Oprannyeckux Bemects. JlabopaTopHas padota
" UnenTudukaims OpraHn4ecKux COeIMHEHUHN OTAENIbHbBIX KJIacCoB "

Tema 7.3. «Unentudukarus
OPTraHUYECKUX BEIIIECTB, UX 3HAYCHUE U
Ha3Banue TeMbl MIPUMEHEHHUE B OBITOBOM M
MPOU3BOJACTBEHHOM JEATEIbHOCTH
YeJ0BEKa»

Pe3ynbTaT 00yueHus HccnenoBath KaueCTBEHHBIE PEAKIIUN
OpTraHUYECKUX COCTMHEHUN OTACIbHBIX
KJIACCOB

OO01me KOMITETEHIINN OKO01 OK4T1IK 2.4

Bormpocs! a1 nonycka k JabopaTopHoil paboTte
1. Kakue BeniecTBa Ha3bIBAIOT KUPaAMU?
2. Knaccuduxanus »«upos.
3 Kakue BemecTBa Ha3bIBAIOT caxapaMmu?
4. Knaccudukarus caxapos.
4. YeM aiba03bI OTIAYAIOTCS OT KETO3?
IIpoBeneHue OnbITOB

OO6opynoBaHue 1 Mocya pEaKTUBBI
CrexyistHHBIC TTPOOUPKU OeH30iTHas KUCIIOTa
CIIUPTOBKA YKCycHas KUCJIOTa
JepKaTeinb pactBop (peHondTasenna
CTCKJISTHHBIC TTAJIOYKA, MarHui
poOKa ¢ ra300TBOJIHOM TpyOKOH pactBop ruapokcuaa Hatpusi (NaOH),
JepKaTe PactBop okcuaa menu (11),
CIIUPTOBKA pacTBop cyibdaTa Meau
CTaKaH BOJIA
AJITOpUTM NPOBEJICHUS ONbITa | Bornpocs!l u 3ananust
OnbIT 1. Onpenesienue
HenpeaeJbHOCTH KMPOB.
[TpoOnemMHBIi ObIT Yem 00yciioBieHa HENPEIETbHOCTD
B mpobupky Hameiite 2 - 3 wu | AMIAI0B?
OO0BsICHUTE UCUE3HOBEHUE PO30BOI




pacTUTENBHOTO Macia, J100aBbTe 5 - 6
KareJib pacTBOpa Moaa po30BOro IBETa,
IIPUTOTOBJICHHOTO Ha
YETHIPEXXJIOPUCTOM YTIIEPOJIC.

CMech B TpOOHMpPKE HSHEPTHYHO

BCTPAXHUTC.

OKpAacCKH Moja.
Hanummvte ypaBHEHUE peakinu

AJITOpUTM IPOBEACHUS ONbITa 2

Bornpocsl u 3a1aHus

Onwit 2. Boccranosiaenne Cu(OH):
IJIIOKO0301 B LIIEJIOYHOH cpeJe.

B mnpobupky mnomectute 1 wi

Yto BBI Ha6JHOI[aCT€?

pactBopa CuSOs; wu 2 mu pacTBopa | Kakoil Bet 00pa3oBaBIIerocs ocajika?
NaOH. [Tony4deHHbli ocafok | HalmMImmTe ypaBHEHHS PEaKIHH.
SHEPrUYHO BCTpsAXHUTE. BHecure B | 1TO BbI HaboaeTe HOCJIC
poOGHPKy 1 MII pacTBOpa IIIOKO3BI. HarpeBanus? 5
TIpoGHPKy  CleTKa  Harpeiite B Harmmumire ypaBHEHUS peakui
IJJAMEHU CIIUPTOBKA JI0 W3MEHEHUS oxucenus rimokosel CUOH),
I[BETA, Iep)Ka €€ HAKJIOHHO
AJITOPUTM NPOBEJCHHUS ONbITA 3 Bonpocs! u 3a1anus
OnbIT 3. BoccranoBienue
aMMHAYHOTO pacTBopa AQ20
IJII0K030i1  (peakuusi cepeOpPsAAHOIO
3epKaJjia)

B npobupky mnomectute 1 wmu | Yto Bbl Habmonaere?
pactBopa AgNOs u pactBop NaOH o | YT0  oOpasoBamock  Ha  CTCHKax
obpa3oBanns ocanka. K momydeHHoMy | TPOOHpPKH?
ocajIKy 100aBIsiiTe 0 KarsaMm pacTeop | Hanuimre ypaBHCHHUE peakuuu

NH,OH n0 ero pactBopeHus. K
MPO3pPavYHOMY aMMHUAYHOMY PacTBOPY
Ag.0 nob6asste 2 Mi1 3 %-ro pacTBOpa
[JIFOKO3bl W HArpeure CMeCh bi (o)

KHIICHHA Ha CIIMPTOBKE.

cepeOpsSTHOTO 3epKajia IS TIIIOKO3HI.

AJITOpUTM IPOBEAECHUS ONbITa 3

Bornpocsl n 3ananust

OnbiT 4. KayecTBeHHAs1 peakiusi Ha




KpaxmaJ ¢ HoaoM

Haneiite B npobupky 5 mun 1%-noro | Uro BbI Habmonaere?
pactBopa Kpaxmana, BHecuTe 2 - 3 |Ilouemy m3meHsieTcs LBET pacTBopa?

Karuin p336aBHeHHOFO pacTBOpa ﬁOHa Hamunmmre YPaBHEHUE PEAKLINMU.

O06paboTka pe3yIbTaToB:
1. Ilpoananu3upoBaTh MOJYICHHBIE PE3yJIbTATHI.
ChopmynupyiiTe BBIBOI O PUZUKO-XUMHUYECKUX CBONCTBAX KHPOB.
ChopmymupyiiTe BBIBOJ O (PU3NKO-XUMUIECKUX YTIICBOJIOB.
ChopmymupyiiTe BBIBOJ O (PU3NKO-XUMHUYECKUX CBOMCTBAX Kpaxmalia.
CdopmymupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUAX KHUIKUX KAPOB.
CdhopmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKITHSIX aJIbI03.
CdopmynupyiiTe BBIBOJ O KAYECTBEHHOM PEAKIMK KUJIKUX Kpaxmada.

No ok wd

4.3. OueHoYHBbIE CPeACTBA PY0eKHOT0 (TEMATHYECKOT0) KOHTPOJIS MO
TUCHHUILTHHE «XHMUD)

Py0OexHblil (TEMaTHYECKUI) KOHTPOIb MO JAUCHUIUIMHE «XHUMHSD MPOBOJIUTCS
B (popMe KOHTPOJIbHBIX padOT MO pa3fenaM OCHOBHOIO MOAYJS Ha OTAEJbHBIX
3aHSTUSX, KEMCOB.

4.3.1 KoHTpoJIbHBIEC PadoThI

Paszgen 2. Xumuueckue peakuuu. KonTposabHasa pabdora «CrpoeHue
BELIECTBA M XUMHUYECKHE PeaKIun»

KoHTposnbHas paboTa COIEpKUT YEThIPE BUIA 3aTaHHI:

1. 3agaum Ha COCTaBJICHHE XUMHUYECKUX (OPMYJ JIBYXaTOMHBIX COEIUHEHUIN
10 UX HA3BAHUIO.

2. 3ajauM Ha COCTABJIECHUE YPAaBHEHHW PEaKUM: COCAVMHEHUS, 3aMELICHUS,
paslioxkeHusi, OOMEHa U peakiuil ¢ y4YacTUEeM KOMIUIEKCHBIX COCIUHCHUN;
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHBIX PEAKIUI.

3. 3ajaHusl HA COCTABJICHUE MOJEKYJSPHBIX M MOHHBIX pEaKUUid TUIpOJin3a
COJIEH, YCTAaHOBIICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIBI.

4. 3ajauyd Ha pacyeT KOJUYECTBEHHBIX XapaKTePUCTUK IO YPaBHEHUSIM
XUMHUYECKUX PEAKIUH: MacCOBOM MM OOBEMHOM JOJM BBIXOJA MPOIYKTa peakluuu
COCMHEHMSI OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHUH Ta3oB;
KOJIMYECTBEHHBIX XapAKTEPUCTHK HCXOJIHBIX BELIECTB W MPOAYKTOB PEAKIIMH;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJHO U3 BEIIECTB
JTaHO B BHJIE PACTBOpPA C OIPEICICHHON MacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA.

1 BapuanTt 2BapuaHT



1. JlonuiuTe ypaBHEHUS, ypaBHANUTE, COCTABLTE MOJIHBIE U COKpPALIEHHBIE
VIOHHBIC YPaBHCHUSL.

Mg (NOg )2 + K3 PO, = Al Cl; + KsPO, =
Ba (OH )2 + Hy PO, = Fe SO, + Naz PO, =
Zn Bry + HySO3 = Mn Cl, + KOH =
2. JlonmummTe ypaBHEHUS U OMPEICIUTE XapaKTEPUCTHUKN KAKION XUMUYECKON
pEaKInH.
Na+ O, = Li+O,=
As+0O; = Se+ 0O, =
3. IIpocraBbTe cTENEHN OKUCIEHUS HIEMEHTOB B CICAYIONINX COCAMHEHUSX.
BizOs, G&zOg, CC|4 HMnNO4 FeO, PbOz, PC|5, HC|O4, chr207,
HszO4, SnS,. XeF,

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

KClI, O,,PHs, Ag, Cl,, NaBr, 15, MgClz, H,, SO,, Cu, Nal, F;, Fe,
NaZO, Ni, CH4, Al, Ca (N03)2 CaO, N>, Na, P205, BaSO4, 03,
Ss, SO3, 1,07.
5. PacctaBbTe KO3(DPUIIMEHTBI, ONPEACIUTE TUM PEAKIIUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 O3— CO2 +Cr
0) HNO3 + CaO— Ca(N0O3)2+H20 6 ) Na+ H20 — NaOH+ H21
6. PaccunTaTh CTENEHN OKUCIEHUA JIJIS1 KQKIO0r0 3JIEMEHTA B BEILIECTBE
Fe(NO3)3 Ca (NO3),

3. 3anucath GOpMYJIbI BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas kucnora

A) cepHHUCTas KHACIIOTa 0) ruapokcun meau (11)

7. ITo ypaBuenuto peakiiuu CuCl2 +Mg —MgCl2 +Cu, BBIYHCIUTE KOJUIECTBO
BEILIECTBA MU, €Cu B peakiuto ¢ xjaopuaom Meau (II) ctynuno 480 r Maruus.
8. CoCcTaBUTh YPaBHEHUE U ONPEIEIUTD THIl PEAKIUN

A) cynbdar Oapus + cepHasi KUCJIOTa b) consinas kucnota + kapOoHat
KaJTBIIHS

Pa3znen 4. CTpoeHue u CBOMCTBA HeOPraHuveckux BemecTts. KoHTpobHast
padora «CBOHCTBA HEOPTraAaHMYECKHUX BelleCTB)

KonTtponbsHas pabota conepKuT Tpy BUJIa 3aJaHUN:

1. 3agaum Ha pacyeT MAacCOBOM J0aM (MacChl) XUMHYECKOTO DJIEMEHTa
(coennHeHUs) B MOJIEKYJIe (CMECH).

2. TlpakTuyeckue 3aaaHus MO KiIacCU(PUKAIIIN, HOMEHKIATYPE U XUMUYECKUM
dbopMynaM HEOPraHMYECKUX BEIECTB PAa3JIMYHBIX KIIACCOB: ONpEleSieHHEe Kiacca
HEOPTaHUYECKUX  BEIIECTB, HA3bIBaTh HEOPTAaHUYECKUE  COEJUHEHHS  T10
MEXIYHAPOJAHON U TPUBUAIBHOW HOMEHKJIATYPE M0 XUMHUYECKUM (opMyiaMm.

3. 3agaHus Ha COCTAaBJICHHUE YPABHEHHU XMMHUYECKHUX PEAKUUNA C Yy4aCTHEM



IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEILLIECTB: OKCUIAOB METAJLIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAaHUN M aMQOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEpU3YyIOIINX UX CBOMCTBA U CIIOCOOBI

ITOJTYyYEHHS.

1. VYcranoBuTe, K KaKOMy KIJIACCy/TpYIIIIE OTHOCSTCS HEOPTraHMYECKHUE BEIIECTBA,
dbopMmyitbl koTopbix ykazansl CoO, HNO;3; LIOH, H,S,03 Ha3oBuTe coemquHEHUS IO
MEKIyHapOJIHOU U TPUBUAIIBHOM HOMEHKIIATYPE.

2. CoctaBuUTh (hOPMYJIBI COSAMHEHUN:

a) okcupaa yraepoaa( Il) ,0) ruapokcuaa Meau, B) XJIOPOBOAOPOTHOM KUCTIOTHI, T)
cyib(dara HaTpus

3. Hanmucatp ypaBHEHUSI XUMUYECKUX PEAKIINN:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCO;3; + HCI 1) AICl; + AgNO3
Yka3aTh Ha3BaHUS IMPOAYKTOB PCAKIINHU.
4. PaccraBbTe KO:)(I)(I)I/IHI/IGHTBI B IIPUBCACHHBIX HH)KC CXCMaAX XUMHUUYCCKUX peaKHHﬁ.
JlaiiTe XapaKTEPUCTHKY KaXIOM U3 YETHIPEX XUMUIECKUX PEAKIIUI C TOUKH 3PEHUS
Pa3IMYHbIX KIIACCU(PHUKAIHIA.

a. Ho+ N, — NH3T + Q

0. AL + Fe;,0O3 — AL O3 + Fe + Q

B. CaCO3 — CaO + CO.t - Q

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

ANH; ) + 3021y = 2Ny + 6H20 () +Q

SIBJISICTCSL pEAKIIUEH

1) COCIMHCHUS, KaTAJTUTHYECKOH, SHIOTEPMUIECKON

2) 3aMEIICHUS, KaTATUTHYECKON, SK30TEPMUYECKOU

3) OKHCJIMTEIIbHO-BOCCTAHOBUTEJIBHOM, HEKATAIMTUYECKOM, SK30TEPMUUECKOU
4) | oOMeHa, HeKaTaIMTHYECKOH, SHIOTCPMUICCKOM

6. Berunciaure MaccoByro 10110 cepedpa B okcuie cepedopa (Ag20)

Pa3znen 7. CTpoeHue U CBOHCTBA OPraHNY€CKUX BELIECTB.
KonTpoabnas pa6ora «CTpoeHHe H CBOHCTBA OPraHUYECKHX BelIeCTBY
[To uToram u3zydyeHus pasjena 7 odyyaromuecs: 0yayT ClIOCOOHBI:
- ONpEeNeNATh MPUHAIICKHOCTD BEIIECTB K Pa3IMIHBIM KJIaccaM
OpPTaHUYECKUX COSTUHEHUI; TOMOJIOTH U U30MEPHI;
- Ha3bIBaTh U3yUYCHHBIE BEIIECTBA MO «TPUBUATHHOI UM MEXKTyHAPOHOM
HOMEHKJIATYypE;

- XapaKTepU30BaTh CTPOCHUE U XMMUYECKUE CBOMCTBA N3YUYECHHBIX



OpraHU4CCKHX COC,Z[I/IHGHPlﬁ;

- 00BSCHATH 3aBHCHMOCTH CBOMCTB OpraHN4YCCKHX BCIICCTB OT UX COCTaBa U

CTPOCHUSI,

- IIPOBOJUTH BBIYHUCICHHA 110 XUMHUYCCKUM CI)OpMy.TIaM H YPAaBHCHUSIM.

TemaTuyeckuil KOHTPOJIb OCYIECTBISIETCS METOA0M TecTupoBanus (1) wiu B

dbopme MIChbMEHHOM PabOThI, BKITIOYAIOIIEH TpaKkThuueckue 3aaanus u 3agaan (II).

1.

BemiecTBo, COCTaB KOTOPOTO BBIPAKEH MOJIEKYJIApHOM opmyoi C3Hs,

OTHOCHTCA K KJIACCY:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)

1) Apensl 2) aJIKaHbI

3) AJKeHBI 4)aIKUHBI

Haspanwme BemecTBa, hopmysaa koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) Oyranou-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-meTunbyTaHoa-1

BemectBo, umeromiee hopmyny CH,=CH; Ha3biBaeTcs:

TOJTyOJI
STUJICH
TIIALEPUH
MPOTAHOI
BemecTBo, Ha3BaHME KOTOPOTO MPOMUOHOBAsS KUCIIOTa, UMEET (popmyiy:
C,HsOH
(CM)2NH
CH3-CH,-COOH
C3HyOH
JIJis anKaHOB XapaKTepHa PeaKIIHs:
npucoenuHenus Hy
XJIOPUPOBAHUS Ha CBETY
obecupeunBanus pacrsopa KMnO4
MIOJIMMEPHU3AITHH
MertaHon pearupyer c:
HaTpPUEM
BOJIOU
BOJIOPOAOM
METaHOM

YKCycHas KUCJI0TA BCTYNAET B PEAKLUIO C:
AgNO3



2)
3)
4)
8.

NaCl
Na2CO3
H20

Bepnbl 1 yTBEpKIACHNUA:

A. AMHUHEBI IMPOABIIAIOT OCHOBHBIC CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJHO U3 YTBEPKIACHUN

VYpaeaenne xumudaeckoi peakiun C2H6+CI2AC2HS5CI+HCI sBasercs:
peakiuen 3aMeleHus, MPOTEKaloIIel Mo PaAuKaJIbHOMY MEXaHU3MY
peakuuen NpUCcoOeUHEHHNS], MPOTEKAIOIIEH 110 PAAUKAIIBHOMY MEXaHU3MY
peakiuen 3aMeleHus, MPOTEKaloIe M0 MIOHHOMY MEXaHU3MY
peakuuen NpucoeIUHEHHNs], MPOTEKAIOIIEH 10 MOHHOMY MEXaHU3MY

B peaxnuio «cepeOpsHOro 3epkaia» (C aMMHaYHbIM PacTBOPOM OKCHIA
cepeOpa) BCTyIaeT:

ATaHOJ

TIII0K032

TJIUIEPUH

Kpaxmani

Y CcTaHOBUTE COOTBETCTBHE MEXKAY HA3BAHUEM BEILIECTBA U KJIACCOM

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

HasBanue BemiecTBa

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

I') CH3-CH>-OH

Knacc oprannyueckux coeTMHEHUN

1)
2)
3)
4)
5)
6)

12.

OJTHOATOMHBIC CITUPTHI
YTJIEBOIBI

KapOOHOBBIE KHCJIOThI
apoOMaTHUYECKHE yTICBOIOPOIbI
HETPEICNIbHBIE YTICBOIOPOIbI
IpPEIeIbHBIC YTIICBOIOPOIbI

B cxeme npeBpaiieHui



15000C «ar +Br,
CH4 X1 OeHson Xo

BCIICCTBaAMU X1 1 X2 COOTBETCTBECHHO SIBIISIFOTCS:

1) alCTUIICH

2) STUJICH

3)  OpomOeH30a

4)  xJ0pOeH30T

5)  ¢enon

6) LIUKJIOIr€KCaH

13.  Omnpenenutre MOJEKYJsIpHYIO (opMyiay BemiecTBa, cozaepxkamero 37,5%
yriepoaa, 50% xkucnopona u 12,5% Bomopoma. OTHOCHUTENBHAS TIIIOTHOCTH
MapoOB 3TOr0 BEUIECTBA MO BOJOPOAY paBHa 16.

1)  CHsOH
2)  C,HsOH
3)  HCOOH
4)  Ce¢HsOH

14.  CkOJBKO JUTPOB BOJIOpOJa MOTpedyercs s obpazoanus 10,2 T 3THIOBOTO
CIIUpTa U3 arleTalabACTH/Ia, €CIIU BBIXO MPOIYyKTa peakiuu coctabisieT 80%?
1) 6,2 1

2) 3,1n
3) 12,75
4) 112 n

43.2. Keilic-3axanus
Kelicbl nCMop3yr0TCS B KAUECTBE OLIEHOYHOTO CPEACTBA B pazaeie 6 MpUKIagHOIO
MOJTYJIS.
Keiic Nel. «XJ10p B )KM3HU 4e/I0BEKA)

B fAnonun oObenuHEHHBIMH cujIaMd HallMOHAJIBPHOTO HWHCTUTYTa 370POBBS M
[IpedextypHoro ynuBepcutrera CHIBYyOKH OBUIO TPOBEIECHO HCCIEIOBAHUE.
YueHble BBIACHUJIM, YTO E€CTECTBEHHBIE OPraHWYECKHWE BEIIECTBA BCTYIAKOT B
pPEaKIuio ¢ XJIOPUPOBAHHOM BOJOW W3-TIOJ] KpaHa, oOpa3ysl OMAaCHbIE COSAMHEHUS,
KOTOPBIE MOTYT CIIY>KUTh IIPUYMHOMN paka. Takue coequHeHus Ha3biBaroTCsI MX, TO
ecTb «MyTares uke» unu «Heus3BecTHbI MyTaren».

3amanus:

1. Tlpensmoxute crnocoObl YMEHBIIEHUS SIIOBUTOTO BIUSHHUS XJIOpa B
MMUTHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeil )KU3HEHHOM MPAKTUKHU, MPUOJIMU3UTENIBHO paccUUTaiTe,



CKOJIBKO XJIOPUPOBAHHOU BOJIBI BBl HCIIOJIb3YETE B TEUCHUE HA U JUISl KAKUX LEIei?

3. Kakwue opransl yenoBeka OoJIbIIIe BCETO CTPaNaloT OT BO3ICHCTBUS XJiopa?

4. Kak BIMSET XJOpUPOBaHHAs BOJAA HA YEJIOBEKA IIPU KyIIaHUU?

5. Haiimure ngomomHUTENbHYIO HWHGOPMAIIMIO O 3aMEHEe XJopa MpHu
o0e33apaXMBaHUU BOIBI.

6. Hccnenyiite pas3inyHble TOBapbl OBITOBOW XHMHH B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOJEPXKAIIUX COCTUHEHUH, YKaXXUTe MEphl O€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «IlepBble IIaru MHTEPHETA»

B mnepuon nepBoHayanbHOoro Oyma Ha HMuTepHer kommnanusi Microsoft
oOHapykujla TOKa HeoxBaueHHyI0 Kateroputo Trpaxaan CIIA - Te, xro
MPEANOYUTAI MTOJIH30BAThH TEJIEBU30PAMHU JIJIsl TOTyYeHUS MHPOPMALIHH.

Microsoft caenana s HUX CHEIUATBHOE MPEIIOKEHHE - BHIXOUTh B CeTh
MOCPEJICTBOM TEJIEBU3MOHHBIX MpPUEMHHKOB. Jlnst atoit menmu B 1996 roay Obuio
pa3pabOTaHO YCTPOWCTBO - CHEIUalbHAs TPHUCTABKA, TPEIOCTABIIAIONIAS
BO3MOXKHOCTh TPOM3BOIUTH ceppuHr B HHTEepHETE uYepe3 TNOIKIIOYCHHE K
teneBusopy (Murepuer-tenesuaenre Microsoft WebTV).

[Tonagary mepcreKTHBa TaKOTO TMPOCTOTO  JOCTyma K  WHTEPHETY
3aWHTEpecoBaja JIOACH, KOTOPHIM OBLIM UYXKIbl BBICOKHE TEXHOJOTHH. X
KOHIICTITYaJIbHO BCE yCTpamBalio, HO MPOEKT OCTAHOBHWJICS Ha IMOKaszaTene B 1 MIIH
MOJAMMUCYUKOB U (PAKTUYECKU OBLIT TOXOPOHEH.

3aganue:

1. ITouemy 3T0 pPOU30IILIO?

2. MosxHo 11 0110 n30ekKaTh mpoBaa?

3. Kakue marepuanbl TPUMEHSIN B MPOU3BOJICTBE MEPBBHIX KOMIBIOTEPOB U

MOHHUTOPOB?

4. 13 yero enar0T COBPEMEHHBIE MOHUTOPBI?

Keiic Ne3. «Pa3zutne UHTEpHET TEXHOJIOTrMiD)
7 anpens 1994 ropa B Poccum Hawanace snoxa WMHrtepuera. IlepBbie rombl

CKOpPOCTh TMPOHUKHOBEHUS MOOWJIBHBIX cered U HHTepHera ObLIa OYEHD
HE3HAYUTEIBHON, T.K. HE CYIIECTBOBAJIO COOTBETCTBYIOIIEH HHPpacTpykTypbl. C
2008 rona MHTEpHET pacnpoCTpaHsICs Ype3BbIUAMHO OBICTpHIMH TeMmIlamu. Eciu
enié HeIaBHO YPOBEHb €BPOIECUCKUX CTpaH KazaJiCsl Y€M-TO HEJOCTYHHBIM, HO Ha
TEKYIIM MOMEHT TYPHUCThl OTMEYAIOT MHOro s cebsi HeoObiuHoro B PO.
Hampumep, Wi-Fi B o0mecTBeHHOM TpaHCHopTe (J1aXe B METPO), BO3MOXKHOCTH
NFC omnatel cMapT()OHOM BMECTO TIaCTUKOBOM OAHKOBCKOM KapThl U T. 1I.

B 90-e¢ roapl, korma mnojp30BaTeNb CIAy4allHO HaXWMall Ha MOOHJIBHOM

TenedoHe KHOTKY BbIX0/1a B IHTEPHET, ’TO MOTJIO BBI3BATh CEPJICUHBIN MPUCTYT —



HACTOJIbKO HENpONOpUUOHANBHBIMU Obuth Tapudsl. Curyanus KapIWHAIBHO
u3MeHusach. [lo JaHHBIM yCTaHOBOYHOTO uccienoBanus npoekra WEB-Index, B
dbeppasie-nos0pe 2020 roma HaTepHeTomM B Poccum XoTs Obl pa3 B MecHll
MOJIB30BAIMCH B cpeinHeM 95,6 MilH yenoBek uiu 78,1% HaceneHus BCEl CTpaHbI
crapuie 12 ner. B cpennem 3a nens B MIHTepHET BhIxoawin 87,1 MIIH YeJIOBEK WM
71,1% nacenenus Poccun.

B 2020 roxy xoTs 651 pa3 B Mecsii MaTepHeTOM Ha MOOMIIBHBIX YCTPOHCTBAX
nonb3oBaIMCh 86,6 miH uyenoBek wuinm  70,8% HaceneHus. CpegHecyTodHas
MoOusbpHas aynutopusi MHTepHeTa cocraBuia 79,8 MiH denoBek wuimn 65,2%
HACEJICHUSI BCEU CTPAHBI.

3anmanue:

1. Cpemaitte mporro3 pasButusi HMHTepHer TexHomorud B Poccum Ha
OnvoKaiime msaTh JeT.

2. Ilepeuncnure OCHOBHBIE OapbEPHI, 3aMEJISIONIUE ITO PAa3BUTHE.

3. MOXHO 5 Kak-TO MNpsAMO celyac UEHTPAIM30BAHHBIMH METOJAMU
YCKOPHUTH IpoLecc NpoHUKHOBeHUs MHTepHEeT TexHomorui B Poccun?

4. Kakue mNoOIMMEpHBIE MaTepuaigbl NPUMEHSIOT B IPOU3BOJCTBE
KOMITBIOTEPOB U MOHUTOPOB.

Keiic Ned. «MbLi1o»
Bce TBepable TyaneTHbIE Mblila U3TOTOBJIEHBI HA OCHOBE HATPUEBBIX COJIEH BBICIIUX
XKUPHBIX KUCIOT. HO NIOAsSM C MOBBIIEHHON MUPHOCTHIO KOXHU JIMIA U TOJIOBBI
Bpa4yu — JE€PMATOJIOTH PEKOMEHAYIOT YMBIBATHCS U MBITh I'OJIOBY JKMJIKMM MBLIOM,
KOTOPOE€ M3rOTaBIMBAIOT U3 KAJIMEBBIX COJEH XKUPHBIX KHUCIOT WIH MPENapaToM,
KOTOpO€ MPOJAETCS B anTeKax MOJ HAa3BaHUEM «3EJICHOE MBUIO» U MPEACTABISIET
co00#1 YncTOe KaTuitHOE MBLJIO 0€3 apoMaTH3aTOPOB.

3anaHus:

Kax 310 MOKHO OOBSICHUTH?
Jnst 4ero HyHO MbLIO?
Yem MOKHO 3aMEHUTh MBLIO?
Hannmmure peakiuio nmosy4eHus: Mpuia?

YeMm KuaK0e MBIIO OTIIMYAETCSl OT TBEPAOTO?

o gk~ b

HpCI[J'IO}KI/ITe CII0COOBI M3TOTOBJICHHUS MbLIa B JOMAIlTHHUX YCJ'IOBI/IHX?

Keiic NeS «Hedr1p»

YenoseuectBy He(Th M3BeCTHa C ApeBHOCTH. [l0 HMCTOYHMKAM BIEPBBIC
He(Th cTanmu H00kBaTh Ha Oeperax EBdpara eme B 5-6 ThIC. €T A0 H. 3. MHOTrHe



YUYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HE(PTH» MPOMU3OIIEN OT CIJIOBa
«HadaTay, YTO O3HAYAET Ha S3bIKE HApOJOB Majoil Asum «IIpOCcadymuBaTHCS,
«YTEKATh»

HUcnonw3oBanum HedTh 17 OCBEIICHHWS O KWIMWIL B BaBuione, s
Oanp3aMUpoOBaHUS TeN ymepmux dojaeid B Erunte. [IpuMensan HedTh Takke s
MIPOU3BOJICTBA «TPEUYECKOTO OTHS». ITO ObLJIa CMECh CBHIpOM HedTH C cepor |
CEITUTPOU.

Bo Bpemena ['unmnokpara ucronb30Ball B KAYECTBE JIEKAPCTB MPU OOJIE3HIX
CYCTaBOB, IJ1a3, a TAK)KE OT KalllUId U B KAYECTBE CPEICTBA JJISI 32)KUBIICHUS PaH.

Hedtp mpuMeHssin Takke B CTPOUTENBCTBE, HANPUMEP, MPU COOPY>KEHUU
Bemmkoit Kuraiickoii cteHsl, BaBrioHcko# OalrHu.

Bnauane XIX Beka B Poccuu BnepBble M3 HEPTH IyTEeM MEPETOHKH OBLIO
IIOJIy4€H KEPOCHH, KOTOPBIA HCIIOJIB30BAJICS B JIAMIIAX, JJISI OCBELICHUS JOMOB. B
TOT € MEPUOJI IO MEPE POCTa MPOMBIIUIEHHOCTH U BHEAPEHUEM MApOBBIX MAIlIUH
CTaJ BO3pacTarh CIpoC Ha He(PTh KaKk MCTOUYHMK CMAa304HBIX BellecTB. 60-x roaa
XIX Beka cuuTaercs 3apoKICHHEM HE(PTSIHOM MNPOMBIIUIEHHOCTH (OypeHus
HE(PTAHBIX CKBAKUH).

3anaHus:

1. Onumure XUMHYECKUA COCTaB HE(DTH.

2. Kakue MeTo1bl UCIONIb3YIOTCS IS pa3eneHus HedTu Ha Gppakiun?

3. CocraBpTe kinactep «Cdepbl mnpumeHeHuss HePTH B MPOU3BOJCTBE
raJI>KETOBY.

4. Kakue noiaumepsl Mpou3BOAsATCS U3 HehTH?

4.3 . OuleHOYHBIE CPEACTBA MPOMEKYTOUHON aTTECTAIMH 10 TUCITUILINHE « XUMHUS

[IpomexyTouHas aTTecTanus.
[IpomexxyTouHast aTTecTalys IO AUCIUINIMHE «XHMHUS» IPOBOAUTCA B Gdopme
3a4yeTa C OueHKOW. Kelchl MCMoJib3ylOTCS B KA4ECTBE OLIEHOYHOTO CpPEACTBA B

pazzaene 6 TpuKIagHOTO MOYJIS

5. Metoanueckune MaTepualibl
5.1. IlepevyeHb MpaKTHYECKUX PadoT

Paznen Tema mpakTudeckoit paboTh
1 |Temal.2. 1. 3aKOHOMEPHOCTH VU3MEHEHHUS
Hepno;mqecxﬂﬁ 3aKOH W Ta0aIuIa CBOMCTB XUMHNYCCKUX DJICMCHTOB,
J.11. Menneneena 00pa3yeMbIX MMH TPOCTBIX W CIOXHBIX
BEILIECTB B COOTBETCTBHUM C IOJOKECHUEM
XAMHUYECKOTO AJIEMEHTA B
[Iepnoan4eckou cucTeme.




2 | KonTponbHas padoTa 1

CrtpoeHue BeniecTBa U XUMHYECKUE
peakuu

3 | Tema 3.1. [TonsiTre o pacTBOpax

CnocoObl  BBIpaKE€HUS  KOHLIEHTpAUUu
pPacTBOPOB: MaccoBas TOJIs
pPacTBOPEHHOTO BellecTBa (MIPOLEHTHAs),
MOJISIpHAsl ¥ IpyTHE.

4 | Tema 4.1. Knaccudukamms,
HOMEHKJIaTypa U CTPOEHUE
HEOPraHUYECKUX COCITMHEHUMN

CocrapiieHne ypaBHEHH XUMUYECKUX
peaKuui C y4aCTHEM IIPOCTBIX U CIIOKHBIX
HEOPTraHUYECKUX BEILIECTB.

5 | Tema 4.2. PU3HUKO-XUMHUYECKHUE
CBolicTBa HEOPTraHUYECKUX
BEILIECTB

I'eneTnyeckasi CBSI3b MEXAY KJIaCCaMHU
OPTaHUYECKUX u HEOPraHUYECKHUX
COEIMHEHU.

6 | Kontponbhas pabota 2

CBoONCTBa HECOPTAaHUYECKUX BEILIECTB

7 | Tema 6 Xumus B ObITY U
IIPOU3BOICTBEHHOM JI€ATEIbHOCTH
qeJIoBeKa

XUMHS B )KU3HU 00IIIECTBA

8 | Tema 6 Xumus B ObITY U
IPOU3BOJICTBEHHOM JIEATEILHOCTH
YeJioBeKa

[IpencraBinenue pe3ysibTaTOB  PEIICHUS
KENCOB

9 | Tema 7.1. Knaccudukanus
CTpOEHHE 1 HOMEHKJIaTypa
OpPTaHUYECKUX BEIECTB

Homenknatypa OPTraHUYECKUX
COE€IMHEHUHN OT/ICIBHBIX KJIACCOB

10 | Tema 7.2. CBoiicTBa
OPTaHUYECKUX COCIUHCHUU

CocraBnenue CXEM peakuui
OPraHUYECKUX COCIUHCHUN

11 | Tema 7.2. CoiicTBa
OPraHNYEeCKUX COCAUHECHUN

['eHeTnyeckass CBSI3b MEXKAY Kjaccamu
OPTaHUYECKUX COCTUHEHUM.

12 | KontponbHas pabota 3

CTpykTypa HU CBOWCTBA OPraHHUYECKHUX
BEILIECTB

43.3. IlepeuyeHb 1a00pPaATOPHBIX PadoOT

Paznen

JlabopaTtopHas pabora

Paznen 1. OCHOBBI CTpOEHUS BEIIECTBA

JlabopatopHas pabota Nel. «3menenne
CBOWCTB 2JIEMEHTOB U X COCTUHEHUI B
3aBHCHMOCTH OT TIOJIOKEHUS B
ITeproanueckou cucTeMe

Paznen 2. Xumuueckue peakuuu

JlaGopatopHas padota Ne2.
CTeXnOMETPUUIECKHIE PACUCTHI.

Paznen 2. Xumuueckue peakuuu

JlabopaTtopHnas pabota Ne3. "Turmbl
XUMUYECKUX peaKuui'.




Paznen 3. PactBopsl

JlaGopatopHas pabota 4. «IIpurotoBneHue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBa

HCOPTraHNYCCKHX BCIICCTB

JlabopaTtopHas pabota 5. «CBoiicTBa

MCTAJIZIOB 1 HCMCTAJIJIOB»

Paznen 4. CtpoeHue u cBOCTBA
HEOPTaHUYECKUX BEIIECTB

JlabGopaTtopHas pabota 6. «Xapakrep
JUCCOLIMAITUY PA3INIHBIX THIPOKCHUIOBY.

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopatopHas pabdora 7. «Mnentudukarus
HEOPTaHUYECKUX BEIIECTBY.

Pa3nen 5. Kunetnueckue n
TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XMMUUYECKUX PEAKIINI

JlabopatopHas pabora 8. «3yuenue
BIIUSIHUS PA3IMYHBIX (PaKTOPOB Ha

CMCIICHUC XUMHNYCCKOT'O paBHOBCCHU»

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota " neHTuduxanus
OpPraHUYECKUX COCTUHEHUMN OTIETbHBIX

KJIaCCOB

JlaGopaTtopHas pabota 9. "lIpeBpamenus
OpPTraHWYECKUX BELIECTB IIPA HATPEBAHUU .

Paznen 7. Ctpoenue u cBoiicTBa
opraHnyeckux BemiecTs. JlabopatopHas
pabota " Unentudukanus
OPraHMYECKUX COCAUHEHUN OTIAEIbHBIX
KJIACCOB

JlaGopaTtopHnas padora 10. " CBoticTBa
CIIUPTOBY

Paznen 7. CtpoeHue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTopHas
pabora " Mnentudukanus
OpPTaHUYECKUX COCAMHEHUN OTIEITBHBIX
KJIACCOB

JlabopaTtopnas pabora 11. " CpoiicTBa
KapOOHOBBIX KHUCTIOT»

Paznen 7. Ctpoenue u cBoicTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabota " UnenTudukanys
OpPTaHUYECKUX COSTUHEHUHN OTIIETHHBIX
KJIACCOB

JlaGoparopHas pabotal2.
"N nenTudukanus opraHu4ecKux
COEIMHEHHUI OTAEJIbHBIX KJIaCCOB




5.3. Keiic 3apaHus

Keiic Nel. «X70p B )KM3HH YEITOBEKa
Keiic Ne2. «IlepBble maru ”HTEpHETA

Keinc Ne3. «Passutne IHTEpHET TEXHOIOT U
Keiic Ne4. « Mpbuio»

Keiic No5 «Hedtb»

6. CNUCOK UCTOYHHUKOB
OCHOBHBIE UCTOUYHUKU:
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