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@DOHJT OLICHOYHBIX CPEICTB YYeOHOW AMCIMUIUIMHBI « XUMUs» pa3paboTaH B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpennero TnpodeccuoHansHOTO O00OpazoBaHus 10 crenuaabHOocTH  09.02.12
Texaudeckass dKCIUTyaTalldsi W CONPOBOXKICHHWE WH(POPMAIMOHHBIX CHCTEM
JTAHHBIX yTBepkaeHHoro Ilpukazom MuHucTepcTBa 00pa3oBaHUSI U HAYKH
Poccun ot 09.12.2016 1. Ne 1568, @enepanbHbiM TrOCYyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJIAPTOM CpEIHEro oOIero oOpa3oBaHMsl, YTBEPKICHHOTO
[Ipuka3zom MunucrepcTBOM oOpazoBanHusi U Hayku Poccum ot 09.12.2016r. Ne
1547 (pen. Ilpukazom MuHHCTepcTBa 0OpazoBanmsi W Haykd Poccuum 0T
12.08.2022 r. Ne 732), Pacnopsixenuss MunucrepctBa npocseuienus Poccun ot
30.04.2021 N P-98 «O6 yrBepxkaennn KoHIenmuu  TpemnogaBaHUs
0011e00pa3oBaTeIbHBIX JTUCUUTLIAH c Y4ETOM npodeccuoHanbHON
HAIpaBJICHHOCTU TMPOTpaMM CpeAHero mpodeccHoHanbHOTO  00pa3oBaHMs,
peanu3zyeMbix Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUS», Ha OCHOBAaHUU
IpUMEpPHOro (POHIA OLEHOYHBIX CPEJICTB MO  0011e00pa3oBaTeNbHON y4eOHOI
JTUCHUIUIMHE « XUMUS», I TPoPeCcCUOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3alluid,
pa3paboTaHHOTO denepaibHBIM roCyAapCTBEHHBIM OI0IKETHBIM
00pa30BaTENbHBIM  YUPEXKIACHUEM  JIONOJHUTEIBHOTO  MPOPECCHOHATBHOIO
oOpazoBanust «IHCTUTYT pa3BuTHUs npodeccuoHaNbHOro oopazoBanus» B 2022 r.
1 paboyeil mporpaMMel 001Ie00pa30BaTETLHON TUCIUTIITUHBI « XUMUS).
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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumerHennss ®OC
®OC npeaHa3HaueH Jis MPOBEPKHU PE3YIHTATOB OCBOCHHUS 00111€00pa30BaTEIIbHOM
yueOHON IUCHMILIMHEL « XHUMUS» IO cOeruaibHOCTH 09.02.12 TexHuueckas
AKCIUTyaTalus ¥ COMPOBOXKICHNE NH(HOPMAIMOHHBIX CUCTEM

Heau u 3apaum co3ganusa ®OC

Henpto cozmanuss ®OC sBhseTCs yCTAaHOBIEHHWE COOTBETCTBUS yUEOHBIX
MOCTHKECHUN 3aIyIaHUPOBAHHBIM pe3yapTaTam oOy4eHMS (o)
00111e00pa30BaTEeIbHON ~ JUCHUIUIMHE «XUMHS» W TpeOOBAaHUSIM OCHOBHOM
o0Opa3zoBaTeIbHON TPOTPAMMBI.

@OC pemraer 3a7a4u:

KOHTPOJIb W YIPAaBICHHE MPOLECCOM MPHOOpeTeHUss O0yyYaroIUMUCs
HEOOXOJUMBIX 3HAHWHA, YMEHUH, HABBHIKOB H YPOBHSI C(HOPMHPOBAHHOCTH
komnereHunu, onpenes€HHbpix B @PI'OC CIIO nmo HampaBiieHHIO TOATOTOBKU M HA
ocHoe PI'OC COQO;

- KOHTpOJIb (C TMOMOIIBI0 HAOOpa OLEHOYHBIX CPENCTB) U YIPABIICHUE
(C MOMOIIBIO 3JIEMEHTOB OOpPAaTHOM CBSI3U) JOCTHXKEHUEM LieJiel peanu3aluu
OIIOIT, ONpEIeIICHHBIX B BHJIC Habopa OOIIEKyIbTYpPHBIX,
o0uienpodeccuoHaNnbHbIX U TPO(ECCHOHATBHBIX KOMIIETEHIIUHN BBIITYCKHUKOB.

Hasnauenmne (oHaa O1EHOYHBIX CPEACTB: UCIONB3YETCs I OTIEPATUBHOTO
U PEeryJsipHOTO YIpaBJICHUS Y4yeOHOW NeATEeIbHOCTHIO (B TOM  UHCHE
CaMOCTOSITENILHOM) CTYACHTOB, a TakKe MpeAHa3HaueH [JIsl OICHKH CTEIeHU
JOCTMKEHHSI  3aIUIAHMPOBAHHBIX  PE3yJIbTAaTOB OOY4YEHHUS 1O 3aBEPIICHHIO
oOy4eHHs] B YCTAHOBJIECHHOW y4eOHbIM TutaHoM (opme: muddepeHInpoBaHHBIM
3a4€T.

[lepeueHp BUIOB OLIEHOYHBIX CPEJICTB COOTBETCTBYET pabouel mporpamme
TUCTIATUTAHBI « XUMUSD.

1.2. Ilnanupyemblie  pe3yabTaTbl  OCBOEHHSI  00mIe00pa3oBaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

B pesynbrare ocBoeHUsT y4eOHOM TUCIUIUIMHBI CTYIEHT T0JKEH YMETh:

1. IInanupoBaTh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTBI
2. HccnenoBaTh BEIIECTBA U ITPOBEPATH TUITOTE3BI
3. MuTepnpeTupoBaTh pe3yabTaThl SKCIEPUMEHTOB



4. TlpoBoauTh pacy€Thl MO XUMHYECKUM (opMyJlaM H  YpPaBHEHUSIM
XAMHUYECKUX pPEaKInn

5. IlporHo3upoBaTh TOCHEACTBUS XHUMHUYECKUX MPHUPOJHBIX, OBITOBBIX U
MIPOU3BOJICTBEHHBIX MPOIIECCOB

6. HccienoBaTb XUMUYECKHUE SIBJICHUS U MIPOLECCHI OKPYKAIOIICH CPEIbI

7. WnTepnpeTHpoBaTh XUMUYECKHUE MPOIIECCHl B Onochepe

Oco6oe 3HaueHre JUCIUIUIMHA UMeeT npu hopmupoBanuu u pazputuu OK
u I1K (Tabmmma 1).



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

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

Oo6mue' JIMCUMILIMHAPHbIE

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIMTAHUS: [IP6 2 BrnageTb CUCTEMOM XHUMHYECKUX 3HAHUM,
Bei6upars - TOTOBHOCTb K TpPYyAY, OCO3HAHUE LEHHOCTH | KOTOpas BKJIIOYAET: OCHOBONOJATAIOLIAE TMOHATUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKH ~ BJIEMEHT,  aToM,  JJIEKTPOHHAas
peUICHuA 3a/1a4 - TOTOBHOCTh K  AaKTUBHOW  JESATENBHOCTU | 000JOUYKA aTtoma, s-, p-, d-3JIEKTpOHHBIE OpOUTaIU
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb,
ol CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH U | DJIEKTPOOTPUIATEIBHOCTh,  CTENEHb  OKHUCIICHUS,
ACATEIBHOCTH CaMOCTOATEIIBHO BBINIOJHATH TAKYO ACSITEIIbHOCTD; XAMHAYECKAst CBs3b, MOJb, MOJISIpHAsA  Macca,
IIPUMEHUTCIIBHO K | - yHTEpeC K pa3IuuHbIM cepaM MpoPeCCHOHAIBHON | MOJISIPHBII o0beM, YIJIEPOAHBII CKEJIET,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHASL TPYIIa, paaudKall, H30MEpPHUs,
KOHTEKCTaM

OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU
M03HABATENLHBIMU JACHUCTBUSMU:

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

- CaMOCTOSITEIIEHO bopMyIpoBaTh 17}
aKTyaJu3upoBaTh TMPOOJEMYy, paccMaTpuBaTh c¢
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIICCTBEHHBIM TMPHU3HAK WA
OCHOBAaHMS JUIA CpaBHCHHUS, KIACCH(PUKAIUA U
000011IeHHS;

- OmpeneNnsITh Ielu JACATEIbHOCTH, 3aJ]1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKEHUS;

W30MEphl,  TOMOJIOTMYECKMH  psAll,  TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHCIOPOA- M a30TCOJAEpKalue
COCIMHCHHS, OWOJIOTMYECKH aKTHUBHBIC BEIIECTBA
(YrneBoapl, KUpbl, OCJIKH), MOHOMEp, MOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCMHEHUSA, KPUCTAJUIMYECKAsT PEIIETKA, THIIbI
XUMHYECKUX peakuuin (OKHCIIUTENTBHO-

BOCCTAHOBUTEJbHBIE, DK30-U  DHIOTEPMHUYECKHUE,
peakiuu MOHHOTO OOMEHa), PacTBOP, DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT JUCCOLUALINS,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, CKOpPOCTb




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

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

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU Yy4eOHO-HCCIICIOBATEIIbCKON H
IIPOCKTHOM JEATEIIbHOCTH, HAaBBIKAMH pa3peIieHUs
npo0iem;

- BBIABIATH TPUYUHHO-CJICACTBEHHBIC CBA3U W
aKTyaJM3upoBaTh 3aJady, BBIIBHTATh THUIIOTE3Y €€
pEIIeHMS, HaXOIUTh apTyMEHTBI IS T0Ka3aTeIbCTBA
CBOMX yTBEP)KICHWW, 3a7aBaThb 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
PAKTHYECKYIO0 00IaCTH KU3HEACATEILHOCTH;

- yMeTb HHTETPUPOBATh 3HAHUA W3 Pa3HBIX
MPEAMETHBIX 00JIacTel;

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

XUMUYECKON peakIuu, XHUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOpHUSI XUMUUYECKOTO CTPOCHUS
opranndeckux BemecTB A.M. bytiepoBa, Teopus
AIEKTPOJUTUYECKON NTUCCOUUALNU, TEPUOINICCKUN
3akoH /.. MenpeneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHH,
(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAxX, COCTaBe,
MOJIyYCHUH u Oe30macHoOM HCIIOJIb30BaHUU
BOXHECHIINX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW EATEIbHOCTH
YeJI0BEKa;

- YMETH BBISIBIISITH XapaKTEPHbIC MPU3HAKU U U
B3aMMOCBSI3b U3YUYCHHBIX MOHATHN, IPUMEHSTh
COOTBETCTBYIOIIME MOHATHS IPU ONTUCAHUU
CTPOEHHUS U CBOMCTB B3aMMOCBSI3b U3yUYEHHBIX
MOHSITUH, IPUMEHATH COOTBETCTBYIOIIUE MMOHITUS
MIpY ONKMCAHUM CTPOCHUS U CBOMCTB HEOPTaHUYECKUX
Y OPraHWYECKUX BEUIECTB U UX MPEBPAICHUI;
BBISIBJISATH B3aMMOCBSI3h XMMUUYCSCKUX 3HAHUM C
TIOHSITUSMU U1 TIPEJICTABICHUSIMU APYTHUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

[IP6 3 yMeTb HCHOJIB30BaTh HAUMEHOBAHUS
XUMHYECKUX COCIUHEHUW MEXKIYHAPOIHOrO COK3a

TEOPETUYECKOM W MPUKIAJHOW  XUMHUU U
TPUBUAIIBHBIE  HA3BaHUSI  BAXKHEUIIMX  BELIECTB
(aTHIIEH, ALIETUJICH, TJIMLEPYH, dbenon,
dbopmanpieru,  yKCycHas — KHCIIOTa,  TJIMIIMH,

yrapHbld Tra3, YIJIEKUCIbIM Ta3, aMMHAK, TalleHas
U3BECTh, HEraiieHas H3BECTb, MUTbEBas coja U




JIPYTHX), COCTABIATH (OPMYJBI HEOPTaHUUYECKUX U
OPTraHWYECKUX BEIIECTB, YPABHEHHS XUMHUYECKUX
peakuuii, OOBICHATH HMX CMBICH; MOATBEPKIATH
XapakTepHbIE XMMHUYECKHE CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU W 3alMUCSIMHU
YPaBHEHUN XMMUYECKUX PEAKLUN;

- YMEThb yCTaHaBJIMBAaTh IIPUHAJICKHOCTh
WU3YYCHHBIX HEOPraHUYECKHMX U  OpPraHUYECKHUX
BEIIECTB K ONPEACIICHHBIM KjlaccaM MU TIpyIlIam
COCIMHEHUN, XapakTepu3oBaTb MX COCTaB U

Ba)KHEHIIINE CBOP'ICTBa; OIIPpCACIIATDH BHUBI
XUMHNYCCKHUX CBSI3EH (KOBEUIGHTH&H, HOHHAa“A,
MCTAJNIMYCCKAad, BOI[OpOI[HaH), THIIBI
KPpUCTATININICCKUX PCUICTOK BCIICCTB,

KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

- chopmMupOBaTh MPEICTABICHUS: O XHUMHUYECKOU
COCTAaBJIIONIEH  €CTECTBEHHOHAyYHOU  KapTHUHBI
MHUpAa, POJIM XUMUHU B TTIO3HAHUM SIBJICHUI TIPUPOJIbI, B
(GOpMUPOBAHUM MBIIUICHUS U KYJbTYPhl JIMYHOCTH,
ee (YHKIIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIUMOM
JUISl PELICHUs] MPAKTUYECKUX 3a]a4 U IKOJIOTUYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CPEAE;

[1P6 4 ymMeTh MPOBOJIUTH PACUYETHl IO XUMUYECKUM
dbopmynaM U YpaBHEHHSIM XUMHUYECKUX PEAKIIUN C
HCIIOJB30BaHNEM (PU3UYECKUX BEJIUYMH,
XapaKTEPU3YIOIINUX BENIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMabHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCI0JIb30BATh




CUCTCMHBIC XUMHWYCCKNC 3HAHUA IJIA ITPHUHATHUA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyalluAgX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUECM

OK 02.
Hcnonb3oBath
COBPEMECHHBIEC
CpEICTBa MTOUCKA,
aHanu3a u
UHTEpIIpeTaluu
uH(popMauu U
MH(OPMAIMOHHBI
€ TEXHOJIOTUH JIJIsI
BBITIOJTHEHUS
3a/a4y
npodeCCUOHANIbH
OM JAEATEIIbHOCTH

B o0nacTu IeHHOCTH HAYYHOTO NMO3HAHUSA:

JIP 04 chopMUpOBaHHOCTE  MHPOBO33PCHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku ¢ OOIECTBEHHOW TMPAKTHKH,
OCHOBAHHOTO Ha JIAaore KYJBTYD,
CIIOCOOCTBYIOILIETO OCO3HAaHUIO CBOEr0 MecTa B
MNOJIMKYJIBTYPHOM  MHPE; COBEpUICHCTBOBAHUE
A3bIKOBOM M YUTATEIbCKOM KYJIbTYpPHl KaK CpeICTBa
B3aUMOJCHCTBUS MEXIY JIFOABMU U MO3HAHUS MUPA;

OCO3HaHUE I[ICHHOCTH HAay4YHOW JEATEIbHOCTH
TOTOBHOCTh OCYLIECTBJIAThH IIPOEKTHYIO "
UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHINMBHIYaTbHO
U B Ipynme

OBnanenue YHUBEPCATbHBIMU y4eOHbIMU

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ unpopmanuei:

- BIIAJCTh HAaBBIKAMH IIOTY4YEHUS HWHPOPMAIMHA U3
MCTOYHMKOB  Pa3HbIX  THUIOB, CaMOCTOSATEIHHO
OCYIIECTBIIATh TOWCK, aHAIW3, CHCTEMAaTH3aIUI0 H
WHTEpIpETani0 WH)OpPMAIIUK PA3IMYHBIX BUIOB H
dbopm TpeacTaBICHUS

- CO3/1aBaTh TEKCTHI B pPa3IUYHBIX (QopMarax ¢
y4eTOM Ha3HaYeHUs UWHOOpMAIMU W  1EJEBOMN

ayIUTOpHUH, BBIOMpas  ONTUMaIbHYIO  (opmy
MIPEICTABJICHUS ¥ BU3YAITU3allNN;
- OIICHWBAaTh  JOCTOBEPHOCTh,  JISTUTUMHOCTH

[1P0 3 yMeTh mIaHupOBaTh U BBINOJIHATH XUMUYECKUH]
AKCIIEPUMEHT (MPEBpALIEHUSI OPTaHUYECKUX BEUIECTB
IIPY HAIPEBAHMH, ITOJTYUYEHUE ITUIIEHA U U3YUECHHUE €TI0
CBOMCTB, Kauye€CTBEHHBbIE pEAaKIUU Ha AJIbJCTHUBbI,
KpaxmaJj, YKCYCHYIO KHCIIOTY; JeHaTypauus OenKoB
IpU  HArpeBaHWM, [IBETHbIE pEAKUUU  OEJIKOB;
IIPOBOJIUTH

peakuud HOHHOTO OOMEHa, ONpENENATh Cpemy|
BOJHBIX pPACTBOPOB, KAayECTBEHHBIE pEAKUUU HA
cyibdar-, kapOboHAT- U XJOPUI-aHUOHBI, HA KaTHUOH|
aMMOHMS; PEIIaTh 3KCIEPUMEHTAIBHBIC 3aJaud 110
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
MpaBUJIaMH TEXHUKHA 0€30TIaCHOCTH MPU OOPAIIICHHUH C
BEIIECTBAMH M J1A0OPATOpPHBIM  O0OPYJOBaHUEM;
MPEACTABIIATh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opmMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil ©u  (HOopMyJIHUpOBaTH
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTaTOB;

[IP6 6 ymeTp aHAIU3UPOBATH XUMHUYECKYIO
uH(GOpPMaIIMIO, TIOTYyYaeMYI0 U3 Pa3HbIX UCTOUHHUKOB
(cpenctB maccoBoii uHpoOpManuu, ceTh HTepHET U
apyrue);

- [IP6 4 BnameTb OCHOBHBIMU METOJIaMU HAYYHOTO
MO3HAHMS BEIIECTB M XUMUYECKHX  SIBJICHUU
(nabmronenue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJEJIMPOBAHUE); YMETh MPOBOJUTH PACUYEThl IO




nHopMaIuu, €€ COOTBETCTBHUE
MOPATBHO-3THYECKUM HOpMaM

- ICTIONB30BaTh CPEACTBA MH(GOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHHTHUBHBIX, = KOMMYHHUKAaTHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJIOICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOM
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopmaIu, tHPOPMaIMOHHOM 6€30MaCHOCTH
JUIHOCTH;

IIpaBOBbIM U

XUMHUYECKUM (POpMyJiaM U YPaBHEHHUSIM XUMUYECKUX
peakiuii ¢ UCHOJIb30BaHUEM (U3UYECKUX BEIUYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBL: MaccChl, 00beMa HOPMAaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKHE 3HAHUS U1 IPUHATHUS
pPELICHUI B KOHKPETHBIX JXU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX NPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMMOJICCTBO
BaTh U paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIbHOCTHU
U CaMOOIIPpCACIICHUIO,

MP 03 OBnazgeHue  HaBbIKAMU  y4EOHO-
WCCJIEI0OBATENIBCKOM, TPOEKTHOM W  COLMAIBHOMN
NEATEIIbHOCTH;

OBnageHne yHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

JIP 07 6) coBMecTHas IeATETbHOCTb:

- TOHMMAaTh W MCIOJIb30BaTh IPEHUMYILECTBA
KOMaHJAHON ¥ MHIUBUIYaJIbHOU pabOTHI;

- NOPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH,
OPTraHU30BbIBATh U KOOPJHUHUPOBATH JICUCTBUS 1O €€
JOCTUKCHHUIO: COCTaBIISITh J1aH JICUCTBUM,
pacnpeaensiTh pojid C YYETOM MHEHUH YYaCTHUKOB
00CyXKIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

- KOOPJAUHUPOBATh U BBIMOJHATh PabOTy B YCIOBUSIX

[1P0 3 yMeTh MIaHUPOBATh U BBINOIHITH
XUMHUYECKUI HKCIIEPUMEHT (TPEBpAILECHUS
OpPraHUYECKUX BELIECTB IIPU HATPEBAHUU, MIOJIyYEHUE
ATUJIEHA U U3YUYEHHE €TO CBOKCTB, KAYECTBEHHBIE
PEaKIUy Ha aJbpJErUbl, KpaXMall, yKCYCHYIO
KHCJIOTY; IeHaTypalusi OeJIKOB IPU HarpeBaHuH,
L[BETHBIEC PEaKU OEIKOB; MPOBOJINUThH PEAKIIUU
MOHHOTO OOMEHa, ONPEIENISITh CPely BOIHBIX
pacTBOPOB, KAUECTBEHHBIEC PEAKIUH Ha Cylbdat-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;

ITP6 5 pemaTh SKCIIEpUMEHTAIBHBIC 33124 110
teMaM "Metaiuiel" 1 "HemeTramisl" B COOTBETCTBHUH
C IpaBUJIaMH TEXHUKHU OC30ITAaCHOCTH MPH
oOpallleHHH ¢ BEISCTBAMH U J1aOOPaTOPHBIM
000pyI0OBaHUEM; TIPEICTABIIATH PE3YIbTAThI
XUMHYECKOT0 IKCIIEpUMEHTa B popMe 3amucu




peaTbHOTO0, BHUPTYAIIbBHOTO W KOMOWHHPOBAHHOTO
B3aHMO/ICHCTBHUS,

OCYILIECTBJISITh ~ MO3UTUBHOE  CTPATETUYECKOE
MOBEJICHUE B PA3IUYHBIX CUTyalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITUATHBHBIM

OBnajiecHre YHUBEPCAJIbHBIMU PETYJISITABHBIMU
JICUCTBUSIMHU:

MP 02 r) npunsarue cebsi u APYyTUxX JIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX JIOJEH
IIPU aHAJIU3€ PE3yJIbTATOB JIESTEIbHOCTH;

- IPU3HAaBaTh CBOE MPABO W MPaBO APYIUX JIOJIEH HA
OITNOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C TMO3UIMU
JPYroro 4ejaoBeKa

YPaBHEHUM COOTBETCTBYIOIINX PEAKIIUN U
(dbopMyIIHpOBaTh BEIBOJIBI HA OCHOBE ATHX
pEe3ynbTaTOB

OK 07.
CopneicTBoBaTh
COXpaHEHUIO
OKpYyXarouen
Cpelbl,
pecypcocOepex
CHUIO0, IPUMEHSTh
3HaHUSA 00
U3MEHEHUU
KJIMMAaTa,
TPUHITUTIBI
OCepEKIIMBOTO
IPOU3BOJICTBA,
b pexTuBHO
JICCTBOBATH B

JIP 14 B 06y1acT#l 5K0JIOTHYECKOTO BOCITUTAHMUS:

- c(hOopMHUPOBAHHOCTH IKOJIOTUYECKOU KYJbTYPHI,
MOHUMAHUE BJIUAHUSA COUHAIBHO-IPKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJIHOW U COIUATIBHOU
cpedbl, OCO3HaHHME  IJI00AJBHOTO  XapakTepa
AKOJIOTMYECKUX MTPOOIIeM;

- IUIJAHUPOBAHHUE W OCYIIECTBICHUE JEUCTBUM B
OKpY)KAaroIEeh Cpelle Ha OCHOBE 3HaHWA ILeleu
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IACUCTBUM, IMPUHOCIIIUX BpEX
OKPYXaroUIen Cpee;

- yMEHHE TPOTHO3UPOBATh  HEOJIArONMPHUSITHBIC
AKOJIOTUYECKHUE TOCJIEACTBUS  MPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- paCIIMPEHUE ONbITA JIESITEIBHOCTH 3KOJOTHYECKOM

po 1 chopMHpOBAaTh  MPEACTABICHUS: O
XUMHYECKOW COCTaBISAIOIIECH €CTECTBEHHOHAYYHOU
KapTUHBl MUpPA, POJU XWUMHUUA B TO3HAHWUU SIBICHUU
MPUPOJIbI, B POPMUPOBAHUN MBIIUICHUS U KYJbTYPBI
JUYHOCTH, €€ (YHKUMOHAIBHOM TI'pPaMOTHOCTH,
HEOOXOJUMOMN JJIsl pellieHUs] MPAKTUYECKUX 3ajad U
HKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEE;

[1PG 5 ymeThb co01r01aTh MpaBUiia YKOJIOTHIECKU
1€JIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYI0BOU
JIEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbs
Y OKPY’KAIOLEeW IPUPOJIHOUN CPEBI; YUUTHIBATH
OMAaCHOCTh BO3/IEVCTBUS HA JKUBbIE OPraHU3MBI
ONPENICIICHHBIX BEILECTB, IOHUMAsl CMBICT
TOKa3aTess MPeAeIbHON JOMYCTUMOW KOHIIEHTPAlluU




YpEe3BbIYANHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH,

MP 03 OBJIaJICHUE HaBbIKAMU

HCCIICIOBATEILCKOM,
JIEATEIILHOCTH;

MPOEKTHOM U

y4eOHo-
COMMAIILHOM




1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOTO pe3yJbTaTa B OOy4YeHMM IO JaHHOM TeMe WU
pazzieny, MO3BOJSIOT KOHTPOJIUPOBATH 3HAHMS OJJHOTO U TOTO K€
maTepuaiga  HeogHOKpaTHo.  LlemecooOpazHo  HpOBOAUTH
KOHTpPOJIbHbIE ~ paboThl  pazauyHoro Buaa. C  MOMOILIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMucss Marepuana B MEpUOJ HM3YYEHHUS TEMBIL.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAHUW M yYMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyJaroniemycsi J1aercsa CBOWM BapuUaHT paldOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpPYECKWE 3aJaHusd 11 (OpMUpOBaHUS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3Bosnsier (opMupoBaTh W OLEHUBATH YMEHUS
oOyyJaronmxcs mo nepepadoTke nHdOpMaIuu.

[IpakTHueck
ast paboTa

[IpakTuueckass pabota — 3TO 3aJaHue ISl CTYJEHTa, KOTOPOe
JOJDKHO ~ OBITh ~ BBIMOJIHEHO TI0  TE€MeE,  OMpeAeIeHHOMN
npenojasareneM. llpenmonaraercs Takke HMCIOJIb30BAaHUE
PEKOMEHJOBAaHHOM WM JIUTEPATYyphl TMpU TOATOTOBKE K
NpakTUYeCKol paboTe W IUlaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemoe 3amaHne B psAAE€  CIy4aeB  BKJIKOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHUM CTYyJEHTa — IMOCPEICTBOM
TECTUPOBAHMS WM, HampuMep, HaMUCAHUS KOHTPOJILHOMN
paboTHI.

['maBHas enb NpoBeAEHUS MPAKTUYECKON pabOThl 3aKIH0YAETCS
B BBIPA0OTKE y CTYJACHTA MPAKTUYCCKUX YMEHUH, CBSI3aHHBIX C
0000IIeHNEeM U HWHTEpPHpeTalMel TeX WIM HWHBIX HayYHBIX
MatepuanioB. KpomMe TOro, OXHAAEeTCs, YTO PE3YJbTaThl
MPAKTUUYECKUX 3aHATUN OYIyT BIIOCIEJACTBUM HCIOJb30BATHCS




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

JlaGopatop
Has paboTa

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

AKCIIEPUMEHT, HANpaBJICHHBIH Ha TIOMyYeHUE pPE3yJIbTaTOB,
MMEIOIIUX 3HAYEHUE C

TOYKH 3PEHHS] YCIEUITHOTO OCBOCHUS CTYACHTaMH Y4eOHOM
MIPOrPaMMBI.

B npouecce nadbopaTopHoi pabOThl CTYIEHT:

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

— COIIOCTABIISIET PE3YIbTAThl KOHIECTIIUAMY;

— OCYIIECTBIISIET HMHTEPIPETALUI0O HTOTOB JabOpaTOpHOI

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

Keiic-
3ajaHUeE

[IpoGiemHoe 3aanue, B KOTOPOM OOydYaromemMycs mpesjaratoT
OCMBICITUTh PEATbHYI0 MPOPECCHOHATHHO-OPUEHTUPOBAHHYO
CUTYAIINI0, HECOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIeMBI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM, TMO3BOJISIONIAS
aBTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00y4Jaromierocs.

3adger
OIIEHKOH

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




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

UHTEPHpPETALNU
uHpopmaIuu, u
uH(OpMaIMOHHbIE
TE€XHOJIOTUH JIJIS1 BBITIOJTHEHUS
3a/1a4 pohecCUOHAITBHOM

Pazgen2 Tema 2.1, .,
Pa3znen 4 Tema 4.2.
Paznen 5, Tema 5.2
Tema 5.3 Tema 5.4
Paznen 6 Tema 6.1

- OIICHKa BBITIOJTHCHUS
J1a60paTOpHBIX PadoT;

Koz n HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecra
s
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, TECT (bpOoHTaNBHEII OIPOC; OLICHKA 3ader ¢
perienns 374 Tema 1.2, Tema 1.3 OneHka Tecrta KOHTPOJIb 9HGHKO
MPOGECCHOHATBHOI Tema 1.4 Tema 1.5 - OIIEHKA MPAKTUYECKUX paboT HBIX paboT; |
eATEBHOCTH Tema 1.6 Tema 1.7 - OLICHKA BBIIIOJIHEHUS
HPHMEHUTEBHO K Paznen 2 Tema 2.1, 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM Paspen 3 Tema 3. 1.,
Paznen 4 Tema 4.1.
Paznen 5, Tema 5.1
Tema 5.2 Tema 5.3
Tema 5.4 Paznen 6
Tema 6.1 Paznen 8
Tewmsr 8.1
OK 02. Ucnonbs3oBaTh Paznen 1. Tema 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBPEMEHHBIE CPEACTBA Tema 1.4 Tema 1.5 Onenka Tecta KOHTPOJIb
MOMCKA, aHAJIN3A U Tema 1.6 Tema 1.7 - OIIEHKA MPAKTUYECKUX paboT HBIX paboT;




JACATCIBbHOCTH

Pasnen 7 Temnbr 7.1

OK 04. 3ddexTrBHO

Pa3nen 1. Tema 1.7

B3aMMO/ICHCTBOBATH U Paznen 4 Tema 4.2. (bpOHTANBHEII OIPOC; Ouenka
paboTaTh B KOJUIEKTUBE U Pasnen 5, Tema 5.2 Tema - OLIEHKA NMPAKTHYECKUX Ppad0T  KOHTPOJIBHOU
KOMaH/1e 5.3 Tema 5.4 Paznen 6 - OLICHKA BBIIIOJIHEHUS | pa0OThI
Tema 6.1 Paznen 7 Temsl 1abopaTopHBIX PaboT; Ouenka
7.1 KECoB
OK 07. ConelicTBoBaTh (bpOoHTaNBHEIH OIPOC; Ouenka
coxpaHeHuIo okpyxkaroue  [Pazgen 1. Tema 1.7 - OLICHKA MTPaKTHYECKUX padboT KEHCOB

Cpelbl, pECypCcOCOEpEKEHNIO,
IPUMEHSATH 3HAHUS 00
W3MEHEHUH KIMMaTa,
NPUHIUIBI OEPEKITUBOTO
POU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YpE3BbIYANHBIX CUTYaLUAX

Pa3nen 4 Tema 4.2.
Paznen 5, Tema 5.1
Pa3zgen 8 Tema 8.1

- OLICHKa BBITIOJTHCHUS
1abopaTopHBIX padoT;




3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

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

Marcpuaiia, TOYHOCTDB HCIIOJIB30BaHUA XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. OHGHKa 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

OopraHu3anuu padboThI.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH W3JIOKEHHS COIEPIKAHUSA, IOJTHOTY PACKPBITHUS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

* CaMOCTOSITEILHOCTh OTBETA.

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

KpnTepnn OIICHKH Komnbmmepnoﬁ npesenmauuu.

Ne Kpurepuu oneHku 0an | oneHka

n/ JIbI

1|

1. | KomnbrorepHasi mpe3eHTauss COOTBETCTBYET LENsAIM M 3amadaMm | S5 | OTiauyH
JTVCLHHTUIVHBIL, COJZIEpKaHUE IIpE3EHTAlUU ITOJTHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TEME, PACCMOTPEHBI BONPOCHI IO
npoOieme, Claiibl PachoioKEHbl JOTUYHO, IOCJIEA0BATENBHO,
3aBEpLIAETCS MPE3EHTALNS] YETKUMHU BBIBOJIAMM.

2. | KomnerotepHas mpe3eHTanus COOTBETCTBYET LElsM M 3amadaMm | 4 | Xopou
JTUACLUILIAHBL, COJIEp)KAHUE IIPE3EHTALUN IIOJTHOCTBIO 0
COOTBETCTBYET 3asBJIICHHOW TeMe, 3asBJICHHAs TEeMa PACKPBITA
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH NPE3EHTALUN UMEIOTCS
HEJIOYETBHI.

3. | KomnbrotepHasi mpe3eHTalus COOTBETCTBYET LEIsAM M 3anadam | 3 | YoBie
NUACLMIUIAHBI, HO €€ COAEepKaHWEe HE B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asBJICHHOW TeME, 3asdBJICHHAs TE€Ma PACKPHITA €JIbHO
HEJIOCTaTOYHO MIOJIHO, HapylleHa JIOTUYHOCTH U
MIOCJIEA0BATEIBLHOCTD B PACIIOJI0KEHUU CIANI0B.

4. | IlpesenTanus HE  COOTBETCTBYeT  uLensiM u  3azadam | 2-0 | Heynos
JVCLUIUIMHBI, COAEPKAHNE HE COOTBETCTBYET 3asIBJICHHON TEME U JIETBOP
W3JI0KEHO HE HAYYHBIM CTUIIEM. WUTEIIbH

0




Kputepum oueHKu pedepaTtoB, KOHCNEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ JBI | a

1|

1. | CooTBeTrcTBHE LENMAM M 3aJadyaM JUCIHUIUIMHBI, aKTyaJdbHOCTh | S5 | OTinu

TEMbl U PAaCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAass TeMa IIOJHOCTBIO PACKpHITa,
pacCMOTPEHUE JUCKYCCHOHHBIX BOIPOCOB MO  Mpoldieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B M3JI0)KEHUHN Marepuaa,
KOJIMYECTBO HCCIICIOBAHHOM JIMTEpAaTyphl, B TOM YHCJIE
HOBEHIIIMX HCTOYHUKOB IO TpoOJIeMe, YETKOCTh BBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET  NPEABIBISEMbBIM
TpeOOBAHUSIM.

2. | CooTBeTcTBME LIENAM M 3aJadyaM JUCHUIUIMHBI, akTyalbHOCTh | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHONM TEME, HAy4YHOCTb SI3bIKa W3JIOXKEHUSI, 3asiBJICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCS HEJIOUYETHI.

3. | CooTBeTcTBHE WEISIM M 3aJadyaM JUCLHUILIAHBIL, CoAepkaHue | 3 | YIOBI
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asBJICHHAS] TEMa PACKPBITA HEIOCTATOYHO IMOJIHO, UCIIOIB30BaHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh W TOCJIEIOBATENBHOCTh B M3JI0KEHUU Marepuala,
pu 0pOpMIICHUH padOThl UMEIOTCS HEJIOUETHI.

4. | PaGora He COOTBETCTBYeT IelsM M 3ajavyaMm jucuuruiusel, | 2-0 | Heymo
coJiep>kaHue pabOThl ~ HE COOTBETCTBYET 3asBICHHON TeMme, BJICTB
coJiep>kaHue padOThl U3JI0KEHO HE HAYUHBIM CTHUJIEM. opuTe

JILHO
Kpurepuu oueHku KkoHmpoasHoit padomeol:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

1. | KontponbHas paboTa mpeacTaBieHa B yCTaHOBJIECHHBIM Cpok u | 5 | Omim
obpopmiiecHAa B CTPOIOM COOTBETCTBUM C  H3JIOKEHHBIMU 9HO

TpeOOBaHUSIMU;

— MOKa3aH BBICOKUM YPOBEHb 3HAHUS W3YUYEHHOI'O0 MaTepuasa
10 33JJaHHOU TE€ME, NMPOSABJIEH TBOPUYECKUN MOAXO/ PU OTBETE HA
BOIIPOCHI, YMEHHUE TIIYOOKO aHAJIM3MPOBATH MPOOJIEMYy M JeiaTh




0000II1afOIIE BHIBOIBI;

— paboTa  BBIMOJHEHA TPAMOTHO C TOYKH  3PCHUSA
IIOCTABJICHHOM 3a7auM, T.c. 0e€3 OmMOOK M HEIOYETOB WU
JOMYLIEHO He 00Jiee OAHOT0 HEJIOYETA.

2. |- KOHTpOJIbHAasg paboTa NpeAcTaBlIeHa B ycTaHOBAEHHbIA | 4 | Xopo
CpOK # odopMIIEeHAa B COOTBETCTBUM C H3JIOKEHHBIMU 110
TpeOOBAHUSIMU;

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

- paboTa BBITIOJIHEHA MTOJTHOCTHIO, HO JOIYIIICHO B HEM:

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

3. |- KOHTpOJbHasg paboTa NpeACTaBlieHa B YCTaHOBJIEHHBIM | 3 | YioB
CpOK, Tpu OQGOpMIICHHH pPabOTHl JOMYIICHBl HE3HAYUTEILHBIC JICTB
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 ofHOM rpy0OOi OMIMOKK U OJHOTO HEJ0YeTa,
B) He OoJiee NBYX-TpeX HErpyObIX OIMIMOOK,

') ogHa HerpyOast onrMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

4. |- YUCJIO OLIMOOK M HEJ0YETOB MPEeBOCXOAMT Hopmy, npu | 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 npakmuyeckoli pabomer:

Ne Kputepun onienku Oas1 | OleHK

n/ Jbl | a

n

1. |- mpakTH4Yeckoe 3aJaHhe  BBITIOJIHCHO B yCTaHOBJICHHBIH | 5 | OTiny

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

— MPOSIBIICH TBOPYECKUM MTOAXO,
— yMeHue ThyOOKO aHaau3upoBaTh MpodsiieMy U Jenath
00001ar01IHe MPAKTUKO-OPUEHTUPOBAHHBIC BHIBOJIBI;




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

2. |- NpPaKTHYECKOE 3a/IaHUE BBITNIOJITHEHO B ycTaHoBlieHHbIN | 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepHuajoM M0 3aJJaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO IOMYIIIEHO B HEM:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | - mpakTHYecKoe 3aJlaHhe  BBIIOJIHEHO B yCTaHOBJICHHBIN | 3 | YioBn
CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIIAINN ETBOD
MIPETIOIaBaATEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
Hel a) He 0oJiee IBYX IpyObIX OIIHMOOK,
0) He Oosiee oHOM TpyOOM OIMMOKM U OAHOTO HEJOYETa, B) HE
0oJee IBYX-TpeX HErpyObIX OIIHOOK,
r) ojHa Herpybast ommOKa U TpU HeAoYeTa, 1) MPU OTCYTCTBHUU
omnOoK, 4—5 HeI0YeTOB
4. |- 4yucno omUOOK W HEIOYETOB MpeBOCXoauT Hopmy, npu | 2-0 | Heyno
KOTOPOH MOXKET ObITh BBICTABJICHA OIIEHKA «YJAOBIETBOPUTEIHHO BJIETB
WM €CITA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 33JaHUS; opuTe
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
Kputepun oueHKM ycTHbIX omeemos
Ne Kputepun onieHku OaJ1 | OLIEHK
n/ Jbl | a
n
1. | 1. Tloka3biBaeT riiyOOKO€ M TMOJIHOE 3HAHWE W MOHUMaHue Bcero| S5 | Omimu
00BEMa MPOrpaMMHOTO MaTepHalIa; MOJTHOE TOHUMAHNE CYIITHOCTH HO

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

2. YMeeT COCTaBUTh IOJHBIA M IMPAaBWIbHBIA OTBET HAa OCHOBE
M3y4YEHHOIO MaTepualia;, BbIACNATh TJIABHBIE  IIOJIOXKEHUS,
CaMOCTOSITEIILHO MMOATBEPKAATh 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 HE3HAaKoMoM cutyauuu. [locnegoBarenbHO, YETKO,
CBA3HO, OOOCHOBAHHO W 0€30IIMOO0OYHO M3Jararh y4eOHbIN




Marepual; AaBaThb OTBET B JIOTUYECKOW MOCIEAOBATEIBLHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIETIaTh COOCTBEHHBIE
BBIBOJIBI; (DOPMYJIMPOBATh TOYHOE OMpPEACIICHNE U UCTOJKOBAHHE
OCHOBHBIX TMOHATHI, 3aKOHOB, TEOPHIl; MPU OTBETE HE MOBTOPSThH
JIOCJIOBHO TEKCT Y4eOHHKA; M3JlaraTh Marepuall JIMTePaTypPHbIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEPBOUCTOYHUKH; MPUMEHITh CUCTEMY YCIIOBHBIX 00O3HAYCHUI
IIPU BEJACHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIb30BAHUE
JUTSI I0KA3aTeNIbCTBA BBIBOJIOB M3 HAOIOIEHUHN U OTIBITOB.

3. CaMOCTOSATEeNIbHO, YBEPEHHO W 0e30MHUO00YHO MNPUMEHSET
MOJIyYCHHbIC 3HAHUA B PEHICHUU MPoO0JIEeM Ha TBOPYECKOM
YPOBHE; JOIyCKaeT He 0oJiee OJTHOr0 HEA0u€Ta, KOTOPHIA JIETKO
UCIIPABJISIET MO TPEeOOBAHUIO YUUTEIS; UMEET HEOOXOJAUMBIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNOJNHBIA W TPaBWIbHBIM OTBET HAa OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
NOHSATUN  J1all  HEMOJHBbIe, HEOOJBIINE HETOYHOCTH IMpH
UCIIOJb30BaHUM HAYYHBIX TEPMUHOB WM B BBIBOAAX W
00001IeHUSIX W3 HAOMIOICHUM W OMBITOB; MaTepHall U3JIaracT B
ONPEAECICHHON JIOTMYECKOW TMOCIIEI0BATEIbHOCTH, IPHU STOM
JOMyCKaeT OAHY HerpyOyro omuOKy Wik He 0oJjiee JBYX
HEJIOYETOB W MOXET HX HCIPABUTH CAMOCTOSITEILHO TMPH
TpeOOBAaHUM WM TMPU HEOOJBIIONW MOMOIIM MPEenojaBaTes; B
OCHOBHOM YCBOWJI YYeOHBIM MaTepuan; MOJITBEPKIAeT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeTr caMOCTOSITEIbHO BBIIENATH TIJIABHBIE MOJOKEHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHMM (AKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJBI, YCTAHABINUBATH BHYTPUIIPEIMETHBIC
cBs3u. IIpuMeHATh TOJNyYEHHbIE 3HAHHUS HaA T[PAKTUKE B
BUJION3MEHEHHOW CHUTyaIlMM, COOMI0OJaTh OCHOBHBIE TIpaBUiIa
KYJbTYpPbl YCTHOW pPE€YM U CONPOBOXKIAIOIIEH IMHCbMEHHOM,
UCIIOJIb30BaTh HAYYHBIC TEPMUHBI.

3. B OCHOBHOM MpaBWILHO JdaHbl OMNpEACTICHUS TMOHATUH U
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CAaMOCTOSITEIbHBIM.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

6. Onpenenenus MMOHATHI HEIIOJIHBIE, JOMYIIEHbI
HE3HAYUTEIbHbBIE HAPYIICHUS MOCIEI0BATEIbHOCTH HW3JIOKEHHUS,

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 SIBJICHUI.

9. IloHnMaHne OCHOBHBIX XMMHUYECKUX B3aMOCBS3EH.

10. IIpn pemeHun XMMHYECKHUX 3a7ad CHCIIAaHbl BTOPOCTEIICHHBIC
OILIUOKH.

1. YcBousl OCHOBHOE cojiepaHUe y4eOHOTro maTepuana, UMEeT
npobenbl B YCBOGHHMM MaTepuana, HE MPEensSTCTBYIOIINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

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

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

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

5. He wucnonp3oBa;m B KadecTBE JOKAa3aTEIbCTBA BBIBOJABI H
0000uIeHusT U3 HaOMIOACHUM, (PaKTOB, OMBITOB WM JIOMYCTHII
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. OOHapy)XuBaeT HEIOCTAaTOYHOEC IIOHMMaHHE OTACIIbHBIX
MOJIOKEHUI TIPU BOCIPOU3BEIACHUN TEKCTa yueOHHMKa (3amucei,
NEPBOMCTOYHUKOB) MJIM OTBEYAET HEMNOJHO HAa BOMIPOCHI
npernoaaBartes, 10nycKasi OAHY-ABE IpyOble OIINOKH.

9. Cnaboe 3HaHUME XUMHUYECKOM HOMEHKIIATYpbl, OTCYTCTBHE
MPaKTUYECKUX HABBIKOB PabOThI B 00JaCTH XUMHUH.

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynnosa
€TBOp
UTEIb
HO

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

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

3.He 3HaeT u He MOHMMAaET 3HAYMTEIHHYIO WM OCHOBHYIO 4acTh
IPOrpaMMHOr0 MaTepHalia B IIPEIeiaX MOCTABICHHBIX BOIIPOCOB.

2-0

Heyno
BJICTB
opure
JILHO




4. Umeetr cmabo chopMHpOBAHHBIE W HEMOJHBIE 3HAHWUS W HE
yMeEET MPUMEHSATh UX K PEIICHUIO KOHKPETHBIX BOIPOCOB U 3a/1a4

o 00pasIry.

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

nejarora.

6. UmeroTcs rpyOble omMUOKY B HATMCAHUW YPABHEHU.

7. He MOeT OTBETUTh HU Ha OJIMH U3 TIOCTABIIEHHBIX BOIIPOCOB.
8. [10JIHOCTBIO HE YCBOWJI MaTepHUal.

Kputepuun oueHKu nabopatopHbix pabot

Ne

Kputepun onienku Oay1 | OLIEHK
n/ Jbl | a
n
1. | — CTyIeHT BBINOJHWI BCIO pabOTy B MOJTHOM OOBEME C 5 | Oty
COOJTI0/IEHUEM HE0OXO0AMMOM MOCIIEI0BATEILHOCTH MPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOATENFHO U PallMOHAIBHO CMOHTHUPOBAJI HEOOXOIUMOE
000pyZI0BaHUE, BCE OIBITHI IIPOBEJT B YCIOBUSIX U PEKUMAX,
00eCIIeYnBAONINX MOJTyYCHHE MPABIIBHBIX PE3YyIbTaTOB H
BBIBOJIOB;
- coOmro1an TpeboBaHusl 0€30MaCHOCTH TPY/a;
- B OTYETE MPABWIBHO U aKKyPATHO BBITIOIHUII BCE 3aITHCH,
TaOJIHIIBI, PUCYHKH, YEPTEKU, TPA)UKH, BEIUUCIICHNUS;
- MPABWJILHO BBITIOIHUIJ aHAJIU3 MOTPEITHOCTEH
2. | - ObUIM BBITIOJIHEHBI TPEOOBAHUSA K OLIEHKE «5», HO 4 | Xopo
00yyYaroIMiicst JOMYCTUII HETOYHOCTH 1o
3. | ecnum pe3ynbTar BBINOJHEHHONW YaCTH TAaKOB, UYTO IMO3BOJISIET 3 | Yoosn
IIOJIYy4YNTh MTPABUIIbHBIC €TBOP
BBIBOJIBI, HO B XOJI€ IIPOBEAEHUS ONBITA U U3MEPEHHI ObLIH HTCIb
JIOTTYTIIEHBI OIITMOKHU. HO
4. - €CJIM PE3yJbTaThl HE IO3BOJSIOT CHENIATh NPABUIBHBIX 2-0 | Heyno
BBIBOJOB, €CJIA OIBITHI, BJICTB
M3MEPEHUS, BBIYUCIICHHS, HAOIIOICHUS IIPOU3BOIUINCE OpuTe
JBHO

HENpaBUJIbHO, KOT/Ia YYaIIUIiCsl COBCEM HE BBIMOJIHWI PadoTy.

Bo Bcex ciyuasx olleHKa CHUIKAeTCs, eclii oOydaromuiicss He coOJroaan
TpeOoBaHUs O€30MacHOCTH Tpyna. B Tex ciydasx, korna oOydaromuncs mokasan
OPUTHHAJBHBIA MOAXOJ K BBIMOJHEHUIO pPabOThl, HO B OTYETE CojAepKarcs




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

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

KOHTPOJISA
YpoBeHb c(hOpMUPOBAHHOCTH Cymma TpaguunonHas
KOMIIETEeHI M PEUTHHIOBBIX OlleHKAa
0aJs10B
[ToBbllIEHHBIN 90-100 OtauyHO
bazoBsiii 75-89 Xopoo
[Toporossiii 60-74 Y 10BIETBOPUTEIBLHO
Henocrarounsii Menee 60 HeynosnerBopurenbH
0

Kpurepuu ouenku nuddepeHunpoBaHHOro 3a4€Ta

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

CTyACHTa 3a CCMCECTp,

MMOJYYCHHBIC TCOPCTHYCCKNUC 3HAHUA, HUX IIPOYHOCTD,

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

Ne

Kpurepuu ouenku

Banabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

- MpOSBWI TNyOOKHE, TBOPYECKHE CIIOCOOHOCTHU B
NOHUMaHUU  U3JIOXKEHUH  y4eOHO-IPOTrpaMMHOTO
MaTepHuaa; NIOKa3bIBAET  BBICOKMM  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX IIOHSATHH 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 IPAKTUKH €T0 MPUMEHEHHS,;

- TOKa3bIBAa€T BCE CTOPOHHHME U CUCTEMATUYECKHE
3HAHUS ~ TEOPETHYECKOTO  MaTepuala; BUJIUT
MEXIMCUUIIMHAPHBIE CBA3H;

5

OTJIUYHO




- Mpo(eCCHOHAIBHO, I'PaMOTHO, IOCJIEI0BATENbHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JlaraeT  MaTrepua,
apryMEHTHPOBAHO (JOPMYIUPYET BHIBOJIBL;

- MOJHO, TPaMOTHO U IIOCJIE€NOBATEIBHO H3II0KUII
OTBETHI HA BCE TONOJIHUTEIBHBIE BOIPOCHI U 3a1aHUSI.

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

3aKOHOJIATEIhCTBA U MPAKTUKU €0 MPUMEHEHUS;
- TMOKAa3bIBAET MOJHOE, HO HEJIOCTATOYHO TIIyOOKOe
3HaHUE YYEOHO-MIPOrpaMMHOT0 MaTepuala, JAOMYCTHI
Kakue-mub0 HETOYHOCTH B OTBETaX, CBOOOJHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNI;
- HMEET TMPEJCTABICHUE O MEXKIUCIUILTMHAPHBIX
CBSI3SX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
M3yUYCHUH Pa3IMUHbBIX JTVCLMIUINH, yMeeT
aHaJIM3UpPOBaTh  NPAKTUUYECKHWE  CUTyallud,  HO
JOTyCKAaeT HEKOTOPBIE MTOTPEIIHOCTH;
- YBEpPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIAraeT COCTOSIHUE
U CyTh BOINpOCA; MPHUBJICKAETCS WH()POPMATUBHBIN U
WUIIOCTPUPOBAHHBIA ~MaTepuaia, HO TMpPHU OTBETE
JOIyCKaeT HEKOTOPHIE TOTPEIIHOCTH;
- BOMNPOCHL, 3a/JaBa€Mbleé  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHUIA.
Homyckaercsl-2 HE3HAUYUTEJbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBa€T TIOBEPXHOCTHBIE 3HAHUA Yy4eOHO-
IIPOrPAMMHOI0 MaTepualia, Ipu OTBETE OTCYTCTBYET
JOJKHASL CBA3b MEXKIY aHaJM30M, apryMEHTAlMed U
BBIBOJIAMU; OJIHAKO B LIEJIOM B MOJIHEE OPUEHTUPYETCS
B NpOoGUIMPYIOMUX ISl JaHHOW CHEIHAIbHOCTH
JOUCLUILINHAX;

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

- Ha TTOCTABJICHHBIE BOIIPOCHI OTBEYAET HE YBEPEHHO;
- B OTBeTE JOMYIIECH psAJ JOTHYECKUX OIINOOK,
apryMEHTHI IPUBJIEKAIOTCSI HEIOCTATOYHO BECKUE;

- OTBET  KOMIIO3UIIMOHHO HE BBICTPOEH,
JEMOHCTPUPYETCA  CPEIHUN  YpPOBEHb  BIIAJICHUA
JTUTEPATYPHBIM  SI3BIKOM  TIpH  (OPMYITUPOBAHHUH
TE3UCOB U apTyMEHTOB;

- Ha  TIOCTAaBJICHHBIE  KOMMCCHEM  BONPOCHI

VY noBieTBo
PUTEIBHO




3aTPyAHSIETCS C OTBETAMHU, IMMOKA3BIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.
Jomyckaetcs He 6onee 3—4 ommboK.

- HE YCBOWJ 3HAaUUTEJIbHYI) 4YacTb YYEOHO- 2-0 Heynos
MPOrpaMMHOr0 MaTepHalla WM MOKa3bIBaeT KpalHe JETBOPU
ciabple 3HaHUS y4yeOHOro Marepuana, HU3KHUN TEJIbHO

YPOBEHb KOMIIETEHTHOCTH;
-JIEMOHCTPUPYET KpailHE HEYBEPEHHOE H3JI0KEHUE
BOIIPOCA;

- uMmeeT ciaalblil ypoBeHb MNPOQPECCHOHANBHBIX
3HAHWM, 3aTPYyAHACTCA IIPU AHAIN3E IMPAKTHYECKUX
CUTyalluid; HE MOXET MPUBECTH NPUMEPBI U3
peanbHOM MPAKTUKH;

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

- HENpPaBWIBHO OTBEYAET HA  IIOCTABJICHHBIC
JK3aMEHATOPOM BOIPOCHl WIM 3aTpydHsEICS C
OTBETOM; OTKA3bIBAECTCs OT OTBETA.

CraBuTCSl IpY HAJIMYUU CBBILIE MSITH OIHUOOK.

Ilepeyens omnOOK:
I'pyovie owuoku:

Hesnanue ompeneneHnii OCHOBHBIX IOHSATHMN, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOXKEHUH Teopru, GOpMYJI, OOIIETTPUHATHIX XUMHUECKIX 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/1a4, aHAIOTHYHBIX paHee PEIICHHBIM B KJIacce, OMUOKH, TTOKA3hIBAIOIIHEC
HEMpaBUJILHOEC TOHMMAHWE YCIOBHS  3aJadyd WM  HETPaBHIBHOE

HCTOJIKOBAHUC PCIICHMA.
HeyMCHI/IC YUTaTh U ITHCATh XUMHWYCCKUC.

Heymenue moarotoButh k padborte jaboparopHoe 000py/I0BaHUE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI, MJIK UCIIOJIB30BATh MOJYUYEHHbIE JAHHBIE JJIs
BBIBOJIOB.

Heb6pexxHoe oTHOLIEHHE K 1a00paTOpHOMY 000PYIOBAaHUIO U PEAKTHUBAM.
Heymenune onpenenuTs moka3aHue U3MEPUTEILHOTO MPUOopa.

Hapymienue TpeboBanuii mpaBui 0€30MacHOTO TPY/ia MPU BBHITIOJTHCHUH
AKCIIEPUMEHTA.

Hezpyowvie omuoku:




1. Herounoctu (opmMynHpoBOK, ONpENEICHUN, MOHATUH, 3aKOHOB, TEOPHIA,
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. HepauuoHnanbHbIi BBIOOp X0/1a PEIICHUS.
Heoouembui:

1. HepammoHasnbHble 3alMCH TPU BBIYUCICHUSAX, HEPALMOHAIBHBIC MPUEMBI
BBIYHCIICHUH, TPE0Opa30BaHUi U PEIICHUN 3a/ad.

2. Apudmerndeckre OIMMOKH B BBIUHUCICHMSIX, €CIIM ATH OIIMOKU Trpydo He
HCKaXalTPEaIbHOCTh MOJTYYEHHOI'O pe3yJibTaTa.

3. OrtaenbHbIE MOTPEMIHOCTH B (POPMYIHMPOBKE BOIPOCA UM OTBETA.

4. HeOpexHoe BBIIOJIHEHUE 3aIUCEN XUMUUYECKUX YPaBHEHUN.

5. Opdorpaduueckne 1 MyHKTyalHOHHbIE OIIMOKH.

4. KOHTPOHLHO-OHEHO‘IHLIG cpeacrea mo IMCuUIlJINHE «XHMHUSD»

4.1. MarepuaJjibl OLIEHOYHBIX CPEACTB VISl BXOJHOT0 KOHTPOJIS
Bapuanr 1

1. XMMHUYECKHI1 3JEMEHT, B aTOMax KOTOPOrO pPacHpeleiC€HUE 3JIEKTPOHOB IO
cnosm: 2, 8, 6 - 00pa3yeT BBICITUN OKCHI:
1)8603 2)SO3 3)N205 4) P,0s
2. B rnaBHbIX noarpynmnax llepuonnueckon CHCTEMBI C YBEIMUECHHUEM 3apsija sapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEeMETaJUIMYeCKUe CBOMCTBA
2) U3MEHSETCS BAJIEGHTHOCTh B BOJAOPOIHBIX COEUHEHUSAX
3) YMEHBIIAIOTCS METANINYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSHHOM BbICIIIAsi BAJICHTHOCTD
3. XrMHuecKas CBSA3b B KpUCTAJIE XJIOPUIA HATPUSL:
1) KoBasIeHTHAs HENOJsIpHAas 2) KOBaJICHTHAs MOJSIPHAS
3) merayuinueckas 4) MOHHAs
4. Crenenp OKuciieHUs -4, a BAIGHTHOCTH [V atoM yriepona uMeeT B COEITMHEHUU:

1) CO, 2) CHy 3) HoCOs 4) CCly
5. CIIOKHBIM SIBIISIETCS] KQXK0€ U3 IBYX BEIIECTB:
1) cepa u 030H 3) cepHast KUCIIOTa U KBapIL

2) 6enbrit hochop u azoTHas kuciota 4) Boja U Oapuit
6. I'openue cepoBogopona: 2H,S + 30, = 2H,0 + 250, sBngeTcs peakuunei:
1) OKUCTUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOH, IK30TEPMUUECKOM



2) OKUCIUTEIBHO - BOCCTAHOBUTEJILHOU, KaTATUTUYECKOU, SHTOTEPMUIECKON

3) 3aMeleHns], HeKaTAIUTHYECKOW, SHAOTEPMUYECKOI

4) oOMeHa, HeKaTAIUTUIECKOM, IK30TEPMUYECKOM

7. COKpaleHHOMY HMOHHOMY ypaBHeHuio: Zn? +2 OH=Zn(OH), cooTBeTCTBY€ET
JIeBasl YaCTh CXEMbI YPaBHEHUS XUMUYECKOW PEaKIINN:

1) ZnSO4 + KOH ----» 3) Zn(NO3); +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OxHO XMMHUECKOE B3aUMOCHCTBUE MEXKAY CICAYIOIMIMMHU BEIlleCTBAMU:
1) Al u Ne 2)Cuu H; 3)Znu P 4) Fe u Hy
9. Oxkcup xene3a(l1l) He B3auMOJEHCTBYET C:
1) consiHOM KUCIOTOM 2) BojioM
3) rTUAPOKCUIOM HATPUS 4) cepHOM KUCITOTOM

10. Bepupl 1m crienyromue CyXIEHHS O TMpaBuiax Oe3o0macHoil paboTel B
XUMHYECKOM J1abopaTopun?

A. B naGopaTopuu Helnb3si 3HAKOMHUTBCS € 3al1aXOM BEILECTB.

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 »3JieMEHTY 3-ro nepuojia VA- TpyInbl COOTBETCTBYET CXema
pacrpeneneHus dJIEKTPOHOB I10 CIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [TopsankoBeIii HOMep XUMHUECKOro 3emeHTa B [lepnogmueckont cucreme ..
MenzeneeBa COOTBETCTBYET:
1) yuciy 31eKTPOHOB B aTOME 2) 4UCTy 3IEKTPOHHBIX CJIOEB B aTOME
3) 3HAYEHUIO BBICIICH BaJIEHTHOCTHU 3JIEMEHTA 10 KUCIOPOIY
4) yucay 3JEKTPOHOB, HEJOCTAOMIMX 1O 3aBEPUICHUS BHELIHETO AJIEKTPOHHOIO
1041
3. MoHHas xuMu4eckas CBsI3b peaanu3yeTcs B:

1) xopoBo0OpOIE 3) okcupe yraepoaa (IV)
2) TUAPOKCHJIE HATPUS 4) okcune yriepona (1)
4. AToMm yriepojia nposiBJIIET BaJIE€HTHOCTh, HE paBHYIO [V, B MoJieKyie:
1) yranekucinoro rasza 3) MeraHa
2) yrapHoro rasza 4) yroibHOM KHUCIOTHI

5. K KHCITOTHBIM OKCHJIaM OTHOCHUTCS Ka)KJJ0€ U3 JIBYX BEIIECTB:

1) CO,, CaO 2) SO,, P,Os  3)S0O,, CO 4) P,Os, A1,03
6. Peaxnusi, ypasaenue koropoit 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHTCS K PEaKIIUsIM:

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



7. BSaHMOHeﬁCTBHIO COJISTHOM KHUCJIOTHI U CAKOI'O HAaTpa OTBCYACT KPATKOC HOHHOC

yYpaBHEHHUE:
1) HCI + OH = H,0 + CI 3) H' + NaOH = H,0 + Na*
2) H* +OH = H,0 4) H*+ CI+ OH = H,0 + CI”

8. AmomuHM 00pa3yeT cynbdaT aTtOMUHUS [IPU B3AaUMOJICHCTBUH C:
1) cepoit  2) cepHOM KUCIOTOM  3) CEPHUCTOM KUCIOTON 4) CepoBOAOPOAOM
9. Oxcun xene3a(ll) B3aumoaeicTByeT ¢ pacTBOPOM:
1) ammuunaka 3) kapOoHaTa KaJusl
2) 6pomoBoaopoaa 4) xjaopuja HaTpus
10. Xnopun xene3a (II) B BogHOM pacTBOpE MOKET pearupoBaTth C:
DK,S 2) CO, 3)Si0, 4) Cu

4.2. Matepuajbl OHEHOYHBIX CPEeICTB TEKYLIEro KOHTPOJIS 10
TUCHHUILTHHE «XHUMUD)

Tekylmuii KOHTPOJIb  pE3yJbTaTOB OOYUYEHHS MOXHO OCYIIECTBISThH
pa3IMYHBIMM METOJAMU W C TMOMOUIBIO PA3IUYHBIX OLEHOYHBIX cpenacts. Ilo
JTUCHUIUIMHE «XHUMHS» B KAa4ECTBE CPEACTB TEKYIIErO0 KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JIJIsl OpraHr3aluyd YCTHOTO U MUCbMEHHOTO OMpPOCa, CUCTEMBI 3aJIaHHil B
TECTOBOI (opme, 3a7auud U YIPaKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aJJaHUs
(TeopeTnuecKue, pacueTHhIC, CUTYAIIMOHHBIC), JIa0OpaTOpHbIE pabOThl U JIpyTHE

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HUX.

4.2.1. Cucrembl 3a1aHMid B TeCTOBOI dopme.

HaspaHue TeMEbI Tema 1.1 «OCHOBHBIE XUMUYECKHE MOHATUS U

3aKOHBbI, CTPOCHNEC aTOMOB XUMHNYCCKHUX»

Pesyibrar 06ydeHus CocTaBisaTh XuMHUECKUE (GOPMYJIbl COEJUHEHUN B
COOTBETCTBUM  CO  CTENEHBK)  OKHCIICHHUS
XUMUYECKUX DIEMEHTOB, HCXOMs U3 BAJICHTHOCTH

Y DJICKTPOOTPUIIATEITLHOCTH

OO01IMe KOMIETEHIIAN OK 01




1. Kakoe u3 cyxaeHuit BepHo j1s d5ieMeHToB { VA rpymisl , [IVA rpynmesl, [A
TPYIIIB

A) obmast popMyia JIeTydero BoopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUN

B) 10 3aBEpIICHUS SHEPTETUUECKOIO YPOBHS HE XBAaTaCT TPEX ANEKTPOHOB

2. Cpenu BemecTs, ykazaHHbIx B psay {NHj, O,, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} koim4ecTBO COeTMHEHUH ¢ KOBAJICHTHOM
MOJISIPHOM CBSI3BIO PABHO

A) Tpem  B) nBym B) YETHIPEM

3. Xwumuyeckas CBsSI3b B MOJICKYJIaX {030HA M XJIOPHUAA KaJbIIHsI; CEPHON KUCIOTHI
U XJIOPUJAa aMMOHHSI; CEPHOM KHUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJICHTHas MOJIsIpHAs U MOHHAas

b) koBaneHTHas mojisipHas U KOBaJICHTHAsI HEMOJISIPHAS

B) KOBaJICHTHasi HEMOJSIpHAs U MOHHAS

Haspamme Temsr | 1M 1.4 « Knaccuduxkanus, HoMeHKIaTypa U CTPOCHUE

HCOPraHN4YCCKUX BCHICCTB»

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

PesynbTar
oOyueHus COOTBETCTBHUH C X CTPOCHHUEM
Oo6mmue
- OK 01
KOMIETEHIIUH

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

A — Mn,O7, CrOs, SO;, N,Os; b — Na,0, CuO, CrO, FeO;

B — S03, P,0s, K0, Cu,0; I' = ZnO, SnO, Si0,, NO.
2. YKaXuTe pAll, COACPKAIMN TOIBKO OJJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNOs3, H3POy; b — HI, HNO,, HC104, CH3;COOH;

B - H2C03, H3PO3, HQSO4, HzCI’zO7; | HPO3, st, HCIO, HleOg,
3. Ykaxute npaBwibHoe HazBaHue cor NaNO;:
A — HUTpAT HaTpHS; b — HuTpun Hatpus;
B — amup vatpust; ' — HUTpUT HaTpUs.
5. IlpuBeaute npaBuiibHOE Ha3BaHue BeniecTBa Na,HPOy:

A — runpokcodocdar HaTpus; b — runpodocdut narpus;
B — nurunpooptodocdar narpus; I' — runpoopTodocdar Harpus.
6. YKaxuTe MOJICKYJIAPHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HQSO3; b- HQS; B - HQSO4; - HzSzO3.
Bapuant 2

1. Ykaxure psii, copepKalui Juiib aMpoTepHbIe OKCHIBI:




A — H20, A1203, Na20, CaO; b- P203, KQO, CU.QO, SOz;

B - SIlO, ZnO, BeO, CI‘203; I'— Lizo, COz, NOz, BaO.

2. Kako psii COIEPKUT TOJIBKO KUCIOPOACOAEPKAIINE KUCTOTHI:

A — HF, HQCI‘207, HCl, CH3COOH, b- HCIO, H3PO3, HBI’, HzSO4;

B - HI, HNOQ, HC104, st; I'— HNO3, HPO3, H2C03, HMIIO4.
3. [IpuBenute npasBmibHOe Ha3BaHue cosid Ba(HCOs3),:

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

B — nuruapokapOoHar Gapusi; I' — nuruapocuimkar 6apusi.

4. YxaxuTte npaBuibHoe Ha3BaHue BenjectBa FeEOHSOq:

A — runpocynbdar xenesa (I11I); b — cynedart rugpokcoxkenesa (I);
B — cynmedar rugpokcoxenesa (I1I1); I’ — cympdur ruapokcoxenesa (I1I).
5. IlpuBenuTe MOJCKYISAPHYIO (POPMYITY a30TUCTON KHUCIOTHI:

A—HNOQ; B—HNO3; B —NH3; F—N203.
Bapuanr 3
1. YKaxure psifi, COAEpKAIIUN TOJIBKO KUCIOTHBIE OKCHJIBL:

A —NayO, CaO, PbO,, Si0y; b —S10,, SO,, N»,Os, Cl,0O7;
B — Al,O3, ZnO, BeO, Cr,0s; I' - C1,0, CuO, MgO, HO0.
2. Kakou ps1 COIEPKUT JIMIIb MIETOYUH:
A —NaOH, KOH, RbOH, LiOH; b — CsOH, Al(OH);, Mg(OH),, NH40OH;
B — Ba(OH),, Fe(OH)3, Ca(OH),, Cu(OH),; I' = Zn(OH),, Cr(OH),, Pb(OH)4,FrOH.
3. Ykaxure npaBuiibHOE HazBaHue coyu Fey(SO4);3:
A — cynsdur xeneza (II); b — cynbsdun xeneza (I11);
B — cynasdar xeneza (II); T — cynbdar xenesa (I11).
4. Ilpuenurte npaBuibHOE Ha3zBaHue BemecTBa (ZnOH);PO4:
A — optodocdat nuHKa; b — tpuruapoxcodocdar nuHka;
B — oprodocdar runpokconmuka; ' —ruapooprodocdaT HuHKA.
5. Ykaxxute MOJNEKyJIApHYI0 GopMyITy TUApOCYIbhaTa MarHus:
A —Mg(HSO3),; B—Mg(HS),; B-MgHSOs I — Mg(HSO4),.

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

BCIIICCTB»
Pe3ynbrar VYcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-XUMUYSCKHUX
00y4eHus CBOMCTB HEOPTAaHUYECKUX BEIIECTB OT CTPOEHHSI ATOMOB U

MOJICKYJI, @ TAKKC THUIIA KpPICT&J'IJ'IH‘-IGCKOfI PCHUICTKH

Oo01me

OK 01 OKO02
KOMITCTCHIMH
1. TuapOKCHI IIMHKA pearupyeT ¢ KaKIbIM U3 JIBYX BEIIECTB:
1) KOH u HBr 2) NagSO4 u NaOH

3) CuO n KN03 4) F6203 n HN03




2. I'mapokeu pyOouust MOKET pearupoBaTh C
1) NaCl 2)CaS04 3) HNO3 4)KsS
10. I'mapokcua xpoma(Ill) mpeBpaiiaeTcsi B KOMIUIEKCHOE COSAMHEHUE MPU
B3aMMOJICHCTBUU C BOJHBIM PACTBOPOM
1) NaNOs 2) KOH 3) CO, 4) CaCl,
12. Kakoe ocHOBaHUME NIPH HArPEBAHUU JIETKO MPEBPAIIAECTCS B OCHOBHBIN OKCU?
HKOH 7 Cu(OH)2 3) CsOH 4)NIH,0H

13. [IpeBpaieHue NaOH — Nay504 OCYILIECTBIISIETCS MPU B3aUMOJICHCTBUU C
1)S 2)502 3)HaS 4y NaHSO4

14. Ca(HCO3)2 oOpa3yercs u3 Ca(OH) MIpU B3aUMOJICHCTBUH C

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

15. NaHSOq4 oOpa3zyeTcs u3 NaOH IIPU B3aUMOJECHCTBHH C

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

16. T'unpoxcun xxene3a(ll) B3aumopaeiicTpyer ¢

1) ammuakoMm (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. I'mapokcua meau(Il) B3auMoelCTBYET ¢ KaXIbIM U3 JIBYX BEIECTB:
1)S03 gy HCI 2y NayS  KNO3 3)Ha504 i HoO 4)Nay50,  HBr

20. I'mapokcua Kb HE B3aUMOJEHUCTBYET 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 cox’HO€ BEIIECTBO MOXKET PEArupoBaTh U C COISTHOW KUCIIOTOM, U C
TUAPOKCUIOM HATpUs?

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 nepeyHs BeliOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh

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



25. B npoOupKy ¢ HEpAaCTBOPUMBIM COeIMHEHHEM X T0OABWIIM PACTBOP BEIIECTBA
Y. B pe3ynbTaTe peakiiuu HaOJ¥01aau BbIIEJIEHUE PACTBOPEHUE OCA/IKA.
N3 npensioxeHHOro nepeyHs BpiOepuTe BemecTBa X U Y, KOTOPhIE MOTYT BCTYIATh
B OIMKMCAHHYIO PEAKIIUIO.
1) NaOH 2)KCl 3) BaSOy4 ¢) Zn(OH)4 5) Ca(NO3)2
Kaxkoli U3 OKCHIOB MPOSIBIIIET OCHOBHBIE CBOMCTBA:
a) OKCHJ KaJIUsI
0) oxcun cepri(1V)
B) okcuj yriaepoaa(ll)
r) okcuj xkenesa (111)?
2. KuCIIOTHBIM XapakTep MPOSIBISAET OKCHUL:
a) ZnO 6) P205 B) KQO F) CaO
3. B xakoii U3 cTpok mpuBeAeHbI POPMYJIIBI TOIBKO BBICIITUX OKCUIOB?
a) SOz NazO Cle 6) A1203 NO ClOz
B) CaO C1207 P205 F) SO3 FeO HQO
4. Kakoi1 ra3 MOKHO NOTJIOTUTH PACTBOPOM ILEIOUN?
a) CO; 6) H, B) NH; F) 0))
5. Oxcua Kaiblys pearupyeT ¢ KaXIbIM U3 JIBYX BEILIECTB:
a) TUAPOKCHUIOM HATPHS U CEPHOM KUCTIOTON
0) okcunom cepsl(IV) u Bogoit
B) COJISHOW KUCIIOTOW U OKCHUJIOM KaJus
r) okcusioM yriaepoaa(IV) u runpoxcuiom muTus
6. Ilpu B3aumMoIE€CTBIM KAKOTIO BEILIECTBA C BOJOI HE 00pa3yeTcs 1IEeI0Ub
a) OKCHJIa KaJIus 0) okcuna meau(1l)
B) OKCHJia HATPUS ') OKCHIa KaJIbITHS
7. Kakoe u3 BEecTB HE BCTPEYACTCS B MPUPOJIE
a) okcun kpemuus (1V) 0) Bona
B) YTJICKUCIIBIN ra3 ') OKCUJ HATpUs
8. dopMyna aHTHAPUJIa CEPHON KUCIIOTHI:
a) SOz 6) SO3 B) HzSO3 F) HzS
9. Kakue u3 npuBEJEHHBIX YTBEP/KICHUN BEPHBI?
1. OCHOBHBIM OKCHAAM COOTBETCTBYIOT OCHOBAHHSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIHKO METAJIIIBI.
a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKIACHUS r) 00a yTBEpkKICHUS HEBEPHBI
10. Oxcun yriepoaa (IV) pearupyeT ¢ KaKJIbIM U3 JIBYX BEILIECTB:
a) BOJIOM M OKCHJIOM HaTpHs 0) kucnopos1oM 1 okcuaoM cepbi(IV)
B) Cyb(haToOM Kaus U TUAPOKCUIOM HATPUS
r) pochopHOI KUCTOTON U BOJAOPOAOM



11. Oxcunpl ¢ obmieit popmysoit R,O3 u R,Os 06pa3yror sneMeHThI
a) yriiepona 0) azota B) cephl T) gTopa
12. Mexy coboit B3auMOAEHCTBYIOT
a) SlOz )51 Hzo 6) COz u HQSO4
B) CO; u Ca(OH), r) Na,O u Ca(OH),
13. B cxeme nipeBpalieHuit
HarpeTh + H,O
CaCO; — X = X3
BEIIECTBOM «X2» SIBIISIETCA
a) CaO 6) Ca(OH), B) CaH, r)Ca(HCOs),
14. Oxcup cepri(I1V) He B3aUMOJIEUCTBYET C
a) Na,O 6) H.O B) CO, 1) NaOH
15. B cxeme npeBpalieHuit
+ 0O, + SO;
Cu — X1 — Xz
BEIIECTBOM X; SIBIISIETCA
a) CuSO; ©6) CuSOs B) CuO r1)CuS
25. B npoOupKy ¢ HEPACTBOPUMBIM COEIMHEHHEM X JTOOABWIIA PACTBOP BEILIECTBA
Y. B pesynbTate peakiiuu HabOJt01au BbIIEJICHUE PACTBOPEHUE OCA/IKA.
W3 npeioxkeHHOro nepeuHs Beioepute BemectBa X U Y, KOTOpbIe MOTYT BCTYNAaTh
B OIIMCAaHHYI0 PEAKLUIO.
1) NaOH 2) KCl 3) BaSOj 4) Zn(OH)2 5) Ca(NOs3)2 HuTtpat amomMunus B
pacTBOpPE B3aUMOJIEUCTBYET C
1) KC1  2) Fe(NOs), 3) MgCl, 4) Ca(OH),
2. C BOIHBIMHU PacTBOPAMHU XJIOPOBOJOPOAA, TUAPOKCHIA OapHsl U XJIOpUIa MEAH
(IT) pearupyer
1) CaCOs 2) K»SOs 3) Na,SOq4 4) Alz(SO4)3
3. U ¢ xene3om, U ¢ TUIPOKCUIOM KaJIMsl M C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgCl; 2) Na,SO4 3) ZnBr; 4) FeCls
4. U c ruApOKCHUIOM HATPHUSI, U C COJITHOM KHCIIOTOM, U C XJIOpUI0M Oapus
pearupyer B pacTBOpe
1) (NH4)>CO3 2) Zn(OH), 3) CO; 4) Na,SO;4
5. PactBOp Moanaa Kajmst pearupyer ¢ KaxJIbIM U3 BEIIECTB
1) Brou AgNO; 2) AgNOs u HC1 3) Cl, u NaOH 4) HCl u Cl,
6. l'unpokapOboHAT HATPUS pearupyeT ¢ KKIbIM U3 BEIIESCTB
1) CaCl, m NaOH 2) NaOH u HC1 3) HCl u O, 4) O, u CO;
7. U ¢ XJ10pOM, U C TUAPOKCUAOM KallMsl, U C HUTPATOM cepedpa pearupyer
B pacTBope



1) Nal 2)FeCl; 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. Cynbhug HaTpus B pacTBOPE HE pearupyeT C

1) constHOM KUCIIOTOM 2) cepoBOJIOPOIOM

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. Pearnpyot apyr ¢ apyrom

1) pTyTh U pacTBOp HUTpaTa cBuHIA (II)

2) 6poM U pacTBOpP XJIOPHJIa HATPUS

3) cepHas KUCIOTa U CyJIb(PUT HATPUSA

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

1) ruapoKCcHUIOM HATpHS 2) YIJIEKUCIIBIM 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. U ¢ rugpoKcuioM HATpUsL U ¢ pa30aBICHHON CEpPHOM KUCIOTOU pearupyeT coJib
1) BaClz 2) Cu(N03)2 3) NaHC03 4) Ca;(PO4)2

16. A30T BbIIEIIAETCS IPU PA3T0KECHUN

1) NHsCl  2) (NH4)>COs 3) NaNO; 4) NH4sNO,

17. Bo3aMoxkHa peakiiysi B pacCTBOPE MEKIY

1) uurparom pryTu (II) 1 Menpro

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) FCQ(SO4)3 2) NH4C1 3) CuBI'2 4) K3PO4

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

1) NH; 2) CO;, 3) NO; 4) SO,

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

1) NaCl u H,O 2) NaNOs u Ca(OH),

3) Na,SO4 u Ba(OH),4) NaCl u Fe(OH)s

21. PactBop xnopuaa xkenesa (I11) pearupyer ¢ KaxxabIM U3 ABYX BEIIECTB

1) NaOHu Cu  2) HNOs;u Ag 3) Cuu HNO; 4) AgNOs u Ba(OH),

22. Ilpespamenne Na[Al(OH)4] -- AI(OH);

IIPOUCXOIUT IIPU

1) TepMudEeCKOM pa3yioKEHUH UCXOAHOTO BEIIECTBA

2) e CTBUM HA UCXOJTHOE BEIIECTBO PACTBOPA IIETI0UU

3) mpoIyCKaHWM YIJIEKUCIIOrO ra3a 4yepe3 pacTBOpP UCXOJHOrO BEIIECTBA

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

1) KOH 2) HNOs; 3) KNOs 4) MgSO4

24. IIpogykTaMu pa3iioKEHHs] HUTpaTa HATPUS SBIISIIOTCS

1) NazO nu N02 2) Na, NOQ, 02 3) NaN02 u 02 4) NazO, NOQ, 02

25. PactBOp KapOoHaTa HATpUs HE pearupyer ¢

1) CO; 2) HNO; 3) CaCl,y4) K,SOq4

26. OueHuTe NpaBUIBLHOCTD CYXACHUIN 0 KapOOHaTax

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

b. Peakiuu pasznoxenus kapOOHATOB SIBJISIIOTCS OKUCITUTEIHHO-
BOCCTaHOBUTEIbHBIMH

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a Cy>KIeHus

4) o6a cy>KIeHusI HEBEPHBI

27. OueHuTe BEPHOCTh CYKIAEHUW O HUTpaTax

A. ConsgHas KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTPATa a30THYIO KHCIOTY

b. Peakuuu pa3noxeHuss HUTPATOB SIBJISIFOTCS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIMU
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 KapOoOHAaTa HATPUS U A30THOM KUCIIOTHI

30. KapOoHat HaTpus B pacTBOpE HE pearupyer ¢

1) CO,2) KOH 3) H3PO,4 4) Ca(OH),

4.2.2. IlpakTudecKkue 3aJaHUA U 3224

Pazpen 1. OcHOBBI CTpocHus BellecTBa - 3aj1a4d Ha COCTABJICHHC
XUMHWYCCKUX (bOpMy.TI ABYXaTOMHBIX COCI[I/IHeHI/Iﬁ (OKCI/II[OB, CYJ'IB(l)I/IIIOB, |N%0110)501(0) 23
U T.IL.).
ﬂaﬁme HA38AHUA C]ZBOWOWMM COCOUHECHUSIM.
LlQO MnO AH3 CI’QS3 ZHH2 Ag4Sl Ca3N2 C02 CaO PzOs CC14 NaBr FeS
MgH2 A14C3 K3P MHOQ F€203 Clzo KCI Mng CI'S CaH2 SIH4 K4C Ca3P2 NaZO
CuO N203 Mn207 LiF PC15 HgBI’ AgZS CuS HCI Na481 AIN L13P CI’QO3

ASQOS NOz B203 B3C12 PBI‘3 MnS PH3 LiH BazC A14Sl3 Na3P Nzo SlOz MgO
CI’FQ KzS CH4 PbO Au203 NH3 CaS N205 HgO AlP

CocrtaBbTe (POpMYIIbI 10 HA3BAHUSIM:

[—
.

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

. ®ocoun xenesa (III)
10 KapOunx maraus

R VI

11.T'uapua kanus
12.Cynbdun amoMuHUS
13.Momun menu (1)
14.Cynbdun prytu (II)
15.0xcnn xnopa (IIT)
16.0Oxcup ceunua (IV)
17.0xcupa nuHKa

KapOun mutus
Oxcun docdopa (III)
dtopun meau (1)
Oxkcup cepedpa
IM'ippun nmutus
Cynsdun meau (1)
Hutpuna natpus
HNonun cepedpa

. Oxcup xpoma (IT)
10 Okcup azora (V)
11.'unpun nHatpus

o N I I SR

12. Xnopun xpoma (I11)
13.0Oxcun xamus
14.Oxcupn mbimbska (111)
15.Cynbdua nuaka
16.Dochun meau (11)
17.0kcup xenesa (1)



18.Crnnuug Kanpnus 18.bpomu mapranma (I1)

19.I'mapun 6apust 19.Cynbdua nutus
20.Cynbdun xeneza(Ill) 20.@ochun cepedpa
21.0xkcup azota (1) 21.@Topun xenesa (II)
22.0Kcua aTFOMUHUS 22.0kcup xpoma (VI)
23. Xnopun xkenesa (1I) 23.Hutpun nutus

24 . Hutpun 6apust 24.Cynshua maraus
25.0kcua prytu (I) 25.0kcun meau (1)
26.0xcup cypeMsl (V) 26.Xnopun prytu (1)

Pasznes 2. XumMHn4yeckue peakumu
3ajaud Ha COCTaBJICHUE YpaBHEHUW peaklUil: COCAMHEHMS, 3aMElICHHUS,

pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEOUHEHUM (Ha
MpUMEPE  THAPOKCOKOMIUIEKCOB  QJIIOMHUHMS M IIMHKA);  OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM C UCTOIB30BAaHUEM METOa 3JEKTPOHHOIO OajiaHca; ¢
y4aCTUEM KOMIUICKCHBIX COEJUHEHUM (HAa mOpuMepe TUIPOKCOKOMILIEKCOB
ATFOMUHUS 1 ITMHKA)
1.Peakmueit 3aMeieHUs SABIISICTCS

a) TOpeHue BOJIOPO/Ia B KUCIOPO/IE;

0) BoccTanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHOM KHCIIOTOM;

') TepMUYECKas AeruapaTalus TUAPOKCHIa IMHKA.
2. Peakuus, ypaBHeHue kotopoit CaO+CO2=CaCOs,Ha3bIBaeTCs peaKkiueu

1) coenunenusi; 2) pasnoxkenusi; 3) oomeHa;  4) 3aMelIeHUs.
B3auMopelcTBUEe THAPOKCUIA KaJdbLMS C COJISTHOM KHUCIOTOM - 3TO peakius
1) coenunenusi;  2) pasznoxeHus; 3) oOMmeHa; 4)3amelieHus
3. VKaxuTe peakiuio, KOTopas SBISETCA pEaKluer pas3jaoXeHUs U HUJET C
M3MEHEHHEM CTETICHU OKUCIICHUS:

a) Cu(OH), = CuO + H,0; B) 2KNO;= 2KNO,+0»;
6) CuO + H2 = Cu + H20; r) CaCO; = CaO + CO;
4. Hannmure peakuuu, yKa)KUTE TUIl PEAKLIAN:
a) pasyIoKeHUs YTOJIbHOM KUCIIOTHI; B) pasznoxenus ruapokcuaa meau(1l);

0) MmoJaydeHus: aMMHaKa U3 MPOCTHIX BEIIECTR;

') B3aUMOJICIICTBUE a30Ta C KUCIOPOIOM

5. Hanmmmre peakunu, yKaXXATe TUIT PEaKLUN:
a) J)KeJIe30M U CEPOii; B) okcua0oM Oapus u okcuaom cepri(1V);
0) bapuieM u CEpHOU KUCIOTOMH; r) okcupa cepsl (IV) u kucinoponowm;



6. VYpaBHfATE peakiud METOJOM DJJEKTpoHHOro OanaHca. PaccraBbTre
KO3 PpULIEHTBI

HI + HzSO4 — Iz + st + H20

HzSO4 + Cllzo — CUSO4 + SOz + H20

HNO3 + FeO — FC(NO3)3 + NO + HzO

KNO3 + Al + KOH + H20 — NH3 + K[Al(OH)4]

SOQ + KMl’lO4 + HzO — KzSO4 + MIISO4 + HzSO4

SO, + K,Cr,07 + H;SO4 — K3SO4 +Cr(SO4); +H,O

3agauM Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK MPOIYyKTA pPEaKIuu
COCJIMHEHUS; MacCOBOM WM OOBEMHOM JOJMM BBIXOJA TNPOAYKTa PEAKIUU
COCIMHEHUS OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M MPOJYKTOB PEaKIIUH;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJHO W3 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.) Beiuncnure npakTuyeckuii BbIXOJ Tasza
(%).
No2.  Meraiinueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €r0  OKCHJa
Cr,O3 METaIUIMYECKUM  AJIFOMUHHEM. Bbrauciaure maccy Xpoma, KOTOPbIM MOYKHO
MOJIyYUTh TPH BOCCTAHOBJICHUHM €TI0 OKCHJa Maccod 228 I, €ClIM NpaKTUYECKUH
BBIXOJ1 XpoMa cocTasisieT 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 Kaibliusg Maccou 4,1 T, Npujiniii pacTsop,
conepxkamuii pochar Hatpus maccourt 4,1 r. OmpenenutTe Maccy IOJTYYSHHOTO
OcaJiKa, €CII BBIXOJI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

3ajaHusl HA COCTABJIEHUE MOJICKYJSIPHBIX M MOHHBIX PEAKIUNA C Yy4aCTHEM

OKCHUJIOB, KHCJIOT, OCHOBaHUW W COJIEH, HOHHBIX PEAKIHUA TUIPOJIH3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.
1. Kakue u3 coneii RbCl, Cry(SO4)s, Ni(NO3),, Na,SOs nmoaseprarorcst THAPOIU3Y?
CocTaBbTe HMOHHO-MOJICKYJISIPHBIE U MOJICKYJISIPHBIC ypaBHEHUSI THUAPOJIM3a
cooTBeTCTBYIOIMX cojel. Kakoe 3nauenne pH ( > 7) UMEIOT pacTBOPHI 3TUX COJICH?
2. Harmmummre nonHoe U COKpAIIEHHOE YPaBHEHUS PEAKIIUN:

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

CaO (okcup) + 2HNOs (p) = Ca(NOs3): (p) + H,O (ma) Mg(OH), () +
H>SO4 (p) = MgSOu(p) + 2H,0 (mn)

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



AL(SO4); (p) + 3BaCl, (p) = 3BaSO4] + 2AICI(p)

K,S + 2HCI = 2KCl + H,S1
Na,COs + 2HNO; = 2NaNO; + H,O + CO,1
Mg + H,SO4 = MgSO4 + Ha1
Paznen 3. PacTBopsbl

3aauy Ha IPUTOTOBJICHHUE PACTBOPOB.

1. Onpenenure, CKOJIBKO TPAaMMOB BEIIECTBA HY>KHO ISl IPUTOTOBJICHUS 25 MII
10 M pacTBOpa ruJipoKkCua HaTpusl.

Otser: 10T

2. Onpenenute, CKOJIBKO T BOJAbI HE0OX0AUMO MpubaBuTh K 45 r pactBopa NaOH

(0=6%), 4TOOBI MOTYYUTH KOHEUHBINH PACTBOP C MaccoBOM aoeit 1%.

3. Onpenenure MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, KOTOPHIM ObLI MOIy4YEH
npubasnenuem 175 r KCl (0=20%) x 1000 r BozibI
4. OnpeaenuTe MacCoBYIO JOJIIO BEIIECTBA B PacTBOPE, KOTOPBIM ObLI MOJIyYEH

npubasnenuem 30 r Na,CO4 k 1000 1 BoibI

Paszpnes 4. CTpoeHue U CBOMCTBA HEOPraHMYECKHUX BelleCTB

3amaun  Ha pacueT MaccoBOM J0JM (Macchl) XHMMHYECKOTO JJeMEHTa
(coenuHeHus1) B MOJIEKYJie (CMecH).

BapuanT 1. Berunciuts maccoByto 10110 azota B HUTpate Kaybius (Ca(NOs3),

Bapuanrt 2: Beruncnure conep:kanue Kuciaopoa B nepMmanranate kaiuus (KMnOy)
BapuanT 3: Beruucnurte conepxanue cepbl B Munepasie nupure (FeS,)
BapuanT 4: Beruucinure MmaccoByto 107110 cepedpa B okcujie cepedpa (Ag0)

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

dbopmysiaM HEOPTraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB.

1. Bemucath OTACJIBHO OKCHUAbI, OCHOBAHM, KMCJIOTHI M COJIN. I[aTB Ha3BaHM:I.

A b B I J1 E XK 3
1| Na,O | NaOH [ CO, SO;3 MgO | HNO; | Ba(OH) | CO MnO,
2
2 SlOz Zn0O H3PO4 AgzO N203 CI'O3 MnO HF HQSIO3
3 HQSO4 COz Ca(OH)z BeO LIOH CrO Mn203 SO3 SlOz
4 A1203 BaO MgC02 CU.(OH) Zn0O CI'203 HMIIO4 Ca(OH)z K3PO4
2
5[ NO HNO3 MnO NOz HCI HZSO4 NOz FeO PzOs
6 MgSOy4 | SO, Cl,05 H,Si0; [AIN | CO NO AL>O; BaO
03)s
71 FeO K2C03 F€203 Hg(NO3)2 CaO Ba(OH) AgZSO4 PbSO3 AgOH

2. CoctaBUTh (OPMYIIbI BHICHIMX OKCUIOB 3JIEMEHTOB C MOPSIKOBBIM HOMEPOM:

1)14, 34, 41 3) 33, 50, 40

2) 75, 16,

4) 6, 35,24

5)21, 25,32




3. CocTaBUTh MOJIEKYJISIpHBIC (POPMYJIBI OKCHIOB, MOJMUCATH XapaKTep OKCUJA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHIA !
1) a3oTta co crenenpto okuciaenus +1, +2, +3, +5
2) XJIopa cO CTeneHblo OKucaeHus +1, +3, +5, +7
3) maprasiia co CTeNneHbl0 OKucIeHus +2, +3, +4, +7
4. BeImicath OTJICIBHO Oe3pa3IMYHbIe, OCHOBHBIC, KHCIIOTHBIC U aM(pOTEPHBIC

OKCHUJIbI:

A b B r i E K 3 "
1 [ Na,O | CaO CO, SO MgO [N,O;[BaO |CO MnO,
2 SIOQ Zn0O P205 AgzO N203 CI‘O3 MnO MIlOz NO
3 SOQ C02 CaO BeO Li 20 CrO Mn203 SO3 SlOz
4 | ALOs | BaO SeO, [ CuO Zn0 | Cr,O; | MnO, | CaO CrOs
5 | NO N 203 MnO N02 Na20 SO3 N02 FeO P205
6 [ MgO | SO, C1,Os | Si0O, Al O3 | CO NO AL,O; | BaO
71 FeO | SO; Fe,O; | HgO CaO |BaO |Ag0O |SO; PbO

5. Bemwucarnb HCPAaCTBOPHUMBLIC OCHOBAHMI U IIEJI0YH. I[aTB Ha3BaHUI.

A b B r i E K 3 U
1 [Na,SO, |NaOH [CO, [SO;  [Mg(OH),| HNO; Ba(OH), | CO  [Cu(OH),
2 | CsOH [Cu(OH),[ H;PO4 | NaOH |[N,Os;  [Cr(OH),| MnO KOH | H,S103
3 [H,S04 [CO, [a(OH)YBeO [LiOH [CrO [Sr(OH), [SO; [Sr(OH),
4 A1203 Ba(OH)z V[gCOQ CU(OH)2 Zn0O CI’203 HMIIO4 Ca(OH)z K3PO4
5 |[LiOH |HNO;s; |Mn(O [NaOH |HCI CsOH |Fe(OH), | FeO P»0s
H),

6 | MgSO,4 | SO, LiOH [ H,Si05; |AI(NOs); | CO NaOH | AL,Os; | BaO
7 CU(OH)Q K,COs | Fe 05 Hg(NO3)zca(OH)2 Ba(OH)z Ag2SO4 Ba(OH)z KOH

HpaKTI/IqCCKI/IC 3alaHU Ha OIMPCACIICHHC XUMHYECKOM aKTUBHOCTH BCUICCTB B

3aBUCHMMOCTHU BH A XUMHYECKOM CBSI3U U THUIIA KpHCTaJIHH‘{eCKOﬁ PCUICTKH.

1. PacnpenenuTs naHHBIE BEIIECTBA B TAOIMILY COTVIACHO UX TUITY XMMHYECKOU

CBSI3H.
HNonnag KoBanentHasa KoBaseaTHasa MeTtanmnueckas
CBA3b MOJISIpHAs HETOJISIpHAS

CuSn(cmnaB)
2. Ilpou3BenuTe COOTBETCTBHUE:

MgClz, Hz, COQ, Nalz, HF, Al, ZIlO, Fe, Bl‘z, Ca3N2, 02, SO3, HBI’, Ale3,

| Bunpl cBs3u

| Bemecrsa




1. KoBaneHTHas HenoJisipHas A) Xsopua Kajablus
2.KoBasieHTHas noJisipHast b) ®rop
3.Monnas B) Iunk
4 Metaunyeckas ") AmMuak
S.Bonoponnas J)Anetunen

E) Okcup 6apust

3a,ZIaHI/IH Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ C Y4YaCTUCM

IIPOCTBIX M CIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUI0B METAIJIOB, HEMETANIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHHUNH M aM(OTEpHBIX
T'MJIPOKCHUJIOB, HEOPIrAaHUUYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI
ITOJTYyYEHHS.

3aKOHYUTE YPABHEHUSI PEAKIINNA:

Na,O + H,S(u36) — MgO(u36) + HCl —
BaO + Si0O; (t)— K;0 + ZnO (t)—

Fe,03 + C (t)— CaO + 2H, (H)—

FGO + 02 (t)—> NH4OH + P205 —
KOH(8) + Zn(OH), (t)— KOH + Al(OH); —
NaOH(xoni) + Fe(OH); — NaOH(tB) + ALLO; (t)—
NaOH + Al,O; +3H,0 — Ba(OH), + Ba(HCOs3), —
KOH + NaHCO; — NaOH + NH4HS —

Al + KOH +H,0 — Zn + NaOH(TB) (t)—
Cl, + Ca(OH), — H,SO, + Mg(OH), —
HCl + CuO — HCI + Be(OH), —
H3PO4 + Zl’l(OH)z — HCI + AI(OH)3 —
H,SO, + ZnO — HCI + AgNO; —
H,CO; () — H,S0; (t)—

H,Si0; (t) — H4P,07 (t)—

HNO:; (t) — 3 HNO; (t)—

Paspen 7. CTpoeHHe U CBOCTBA OPraHMYEeCKHUX BelleCTB

3a,Z[aHI/I$I Ha COCTaBJICHHUE Ha3BaHUM OpPraHUYCCKUX COC,Z[HHCHI/Iﬁ I10

TPUBUAIIBHON WM MEXIYHAPOIHOW CUCTEMAaTUYECKONM HOMEHKIIATYpE;

1. HazoBure mnpuBeIeHHbIE HWKE YIJIEBOJOPOALI IO MEXKIyHAPOTHOM

HoMmeHknatype [UPAK:



CH} CH:J,

CH; - CH - CH; - CH- CH; CH; -CH;-C - CH-CH,OH
b i
CH; - CH; CH; - CH; CH;
CH;—(|3—(|3 — CH-CH:;-CHs; CHg—{L—CH—CHQ—CHj—CD{)H
{|:H3 l:H; (|3H3 {|3H3

2. IlpuBeneHHOMY HWKE YTJIEBOJOPOJY [aWTe HA3BAHUE I10 HOMEHKJIAType
IUPAC, ykaXuTe CKOJIBKO NEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX W YETBEPTHUYHBIX
aTOMOB  YyIJIepoJa COAEPKUTCA B  anka”e. M3omepoM Kakoro yriesozopoza
HOPMAaJIbHOT'O CTPOEHHUS SIBJISIETCS JaHHBIN yrieBojgopoa? Hanumure ero popmyiy.

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

3. Hanmumure cTpyKTypHBIE (POPMYIIBI COCTMHEHUN TT0 MX HA3BAHUSIM:
a) 2,5-TuMeTUIreKceH-3;
0) 2-MOHOMETHUJI-3,5-TUNTPONUITHOHAH;
B) 2,5 - TUMETHII - 3-HUTPOTEKCaH;
r) 2,3-IUXJIOPreKCaHOBasi KUCIIO0Ta;
1) 2 - aMUHOOYTaH.

4. Hamumurte CcTpyKTypHBIE (OPMYJIBI BCEX COCIWHEHUN COCTaBa: HA30BUTE
ITOJIy4YEHHBIE COCIMHEHUS.

a) C()H]z; 6) C5H110H; B) C5H11N02.

3amaHusl Ha COCTaBJICHHE TOJIHBIX M COKPAIUEHHBIX CTPYKTYPHBIX (OpMyI
OpPraHWYECKUX BELIECTB OTAEIbHBIX KIACCOB.

5. HanumuTe noyiHbIe U COKPAILIEHHBIE CTPYKTYpPHBIE (HOPMYJIBI .
2,2,3,4-TeTpaMeTUIIIICHTaH 2,3,6-TpUMeTUI-3-3TUITENTaH
2,5-TMMEeTHIITEKCEH-3; 2-MOHOMETHII-3,5-TUMPONMITHOHAH;

2,5 - TUMETUII - 3-HUTpOreKcaH; 2,3-IUXJIOpreKcaHoBasi KUCIOTa;



2 - aMuHOOyTaH. 4 - METWINUHTEH-3  2,2-TUMETUIIOYTHUH -3
6. CocTaBbTe CTPYKTYpHBIE (POPMYJBI TPEX AJIKHMHOB, KOTOPBIE H30MEPHBI 2
MeTuinoyTagueny-1,3./{aiite um Ha3BaHUS.

3amauu Ha ompeneneHue npocreniei GopmyIibl OpraHM4ecKO MOJIEKYJIbI,
UCXO/Is1 U3 DJIEMEHTHOTO cocTaBa (B %).

l. KaxoBa ¢opmyna coequHeHrs, B KOTOPOM MaccoBas JI0JIsl KaJlusl paBHA
0.565, yrnepona — 0.087, kucnopona — 0.348?

2. BeiBeauTe mpocTeinyio (GopMyIly COSAUHEHUS, €CIIU U3BECTEH €ro
AJIEMEHTHBIN COCTAB:

a) yruepona 0.2730 (27.3%) u xucnopona 0.7270 (72.7%)

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

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

3. Haiimute MonekysipHyto GOpMyJTy COEAMHEHHS a30Ta C BOJIOPOJOM, €CITU
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoOB
ATOr0 BEIIECTBA [0 BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemiecTBa oOpasyercs 8 T yriekucsioro raza u 4,3632
r ¥ Boabl. Macca 1 Moibp ganHoro BemecTBa paBHa 60r. Y cTaHOBUTH
MOJIEKYJIIpHYI0 (hOPMYJTy TaHHOTO BEIECTBA.

4.2.3 IIpakTHUKO-OPHEHTUPOBAHHbIE 3aAHUA
[IpakTUKO-OPUEHTUPOBAHHBIE PACUCTHBIE 3aJaHUs HAa JUCIIEPCHBIE CHUCTEMBI,
UCIIOJIb3YEeMbI€ B OBITOBOM M MTPOU3BOJICTBEHHOM JEATEILHOCTH YeJIOBEKa

1.Boaa

Ha3zBanue tembl Tema «PacTBOpPBI, TEOPHUS INEKTPOIUTUIECKOU
== =
Pesynbprat oOyuenus |[PaznuyaTh MICTUHHBIE PACTBOPHI

OO011e KOMIEeTEHIINH OK 01, OK 02

B kpy»xeBo OyaTo ofeTs

JlepeBps, KyCThl, TPOBOJA.

KaxeTtcs cka3ko1o 310,

A B CyIIHOCTH — TOJIBKO. ..

3amanue:

1. KTo 1 xorjia BepBbi€ OCYyIIECTBUII CUHTE3 BOJIbI?

2. Kakoli BO31lyX TsKEJee - CyXOW WU BIAKHBIN?

3. B kakom oprane denmoBeKa COAEPKHUTCS HauOOJbIIIEe KOJTMYECTBO BOJBI, a B
KaKOM — HauMeEHbIlee?



4. Ha3oBuTte BOcEMb HAMMEHOBAHUI COCTOSIHUS BOJbI, IPUHSATHIX B METEOPOJIOTUU
— CKOJIBKO MOJIEKYJI BOJbI B OKEaHe?
. UT0 Takoe CHEeXUHKH?
. PacmiagaroTcs i B BoJie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

5

6

7. MoXkeT 1 BoJia TOpeTh?

8. Mo>eT 1 BoJia TeUb BBEPX?

9. Ilepeuncnure XUMHYECKHE U (PU3NUECKHE CBOMCTBA BOIBI.
10. Poiup BOIBI B )KMU3HU YEJIOBEKA.

1. T'unoxJjiopura Kajaus

HasBanue Temel Tema «PacTBOpBI, TEOPUS INEKTPOIUTUIECKON

[V ~

Pe3ynbprat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OOmmme KOMITIETEHITUH OK 01, OK 02

[Ipm ctupke rpsasubix Beme Onpra CepreeBHa Moab3yeTcst XJA0pCoAepKaM

oTOeIMBaTEIIEM.

3agaHue:
1. Yto mpu 3TOM MPOUCXOIUT?
2. Kakoe BemiecTBo NposiBIsieT OTOEIMBAIOIINE CBOMCTBA?
3. Hanummre peakuuio pasioXeHUs THUIOXJOPUTA KAl Ha BO3JIyXe IpHU
JIEWCTBUU YTJIEKUCIIOrO Tra3a.
4. Hanuiurte peakiuio MOJy4YeHUs] TUIOXJIOPUTA KJIUST U3 XJIOpa U TUJIPOKCHUIA
HaTpus.

2. PxxaBuuHa

HasBanue Temsl Tema «PacTBOpBI, TEOPUS PIAEKTPOIUTUIECKON
TUCCOIMAIIMU U HOHHBIN OOMEH)»

Pesynbprat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OO01111e KOMIIETEHIINH OK 01, OK 02

Banepuii SIkoBieBUY ®KUBET B KBAPTUPE, TJI€ OUEHb CTApbIe TPYOHI.
3amanue:

1. W3 4ero cocTOUT ClOW pKaBUUHbBI?

2. K kakoMy KJjlaccy COEUHEHU OTHOCUTCS pyKaBUMHA?

3. Hanmmmre peakuuto pacCTBOPEHUS PKABUHHBI.

4. Tlpennoxxute METOABI OUUCTKU TPYO OT PrKaBUMHBI.

3. IloBapeHHasi cOJIb



Hassanue TeMbl Tema. «OU3UKO-XUMHUYECKHUE CBOMCTBA

HCOPIraHNYCCKUX BCUICCTB»

Pesynbrar oOyuenus |YcTaHaBIMBAaTh 3aBUCUMOCTH (PM3UKO-XUMUYECKUX
CBOMCTB HEOPTraHUYECKUX BELIECTB OT CTPOCHUS
aTOMOB Y MOJIEKYJI, & TAKXKE TUIIA
KPUCTALUINYECKOUN PEIIETKU

OK 01, OK 02

OO0111e KOMIIETEHIINT

N3BectHO, uTO0 B MHpe pAoObBaercs mnpuMepHo 100 MWIIMOHOB TOHH
IIOBapeHHOW coiau B TroA. Ha mnuimeBble HyXIbl pPacXomyeTcs OKOJO OJHOU
4EeTBEPTOM 4acTH 3TOro KonudecTsa. Kyna xe uner ocranbHas coib?

[ToBapeHHast COJIb COBEPIIEHHO HEOOXOAMMa MpPU MPOU3BOACTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHA HCIOJB3YeTCS B  METAJULyprU4ecKol  oTpaciu
IPOMBIIUIEHHOCTH, TpH 00pabOTKE MEXOB M pA3IMYHBIX KOXK, B IMpoIecce
IPUTOTOBJIICHWSI MbLIa, HWIAET I TOJYyYEeHHs KaJbLMHUPOBAHHOM  COJBI,
npuMeHsercs B MeauiuHe. OCHOBHOW MOTPEOUTENh COJIM - XUMHUYECKas OTpacib
IPOMBIIIIEHHOCTH. B 3TON oOiacTu Mcnonb3yercs HE TOJBKO cama COJib, HO U
JJIEMEHTHI, COCTaBJAIOIIME €€. B Iponecce 3JIEKTpoJM3a €€ pacTBOpa I0JIydaroT
XJIOp, BOJIOpPOA M enxkui Harp. M3 pacTBOpa €aKOro Harpa IOIy4aroT TBEPAYIO
11eJI04b - KayCcTUK. COeIMHSIS BOJLOPO C XJIOPOM, MOJIYyYArOT COISHYIO KHCIOTY

3aaHue: cOCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PeakUui

4. Hon

HazpaHme TeMbI Tema «nentudukanys HeOPraHUYECKUX

BEILIECTBY

PGS}U’IBT&T 06y‘-IeHI/I$I I/ICCHGI[OBaTI) Ka4YCCTBCHHLIC PCAKIINH

HCOPIraHNMYCCKUX BCUICCTB

OO011e KOMIeTEHIINN OK 01, OK 02

Ha Genyto canderky mposniiv Hoj, HONBITATMCH BRIBECTH €T0 C MOMOIIBIO

orOenuBarens «Ilepconby, 3aTeM XJI0pHask U3BECTh, HO MISATHO HE UCUE3JIO.
UToOb! y1anuTh MATHO, KAKOE CPEJICTBO HAJI0 UCIIOJIb30BATHCS C OKUCIUTEIbHBIMU
VI BOCCTAHOBHUTEJIHBIMU CBOMCTBAMHU?
3amanue:

1. Hanummnre kaueCTBEHHYIO pEaKIUIO Ha OoNpeaeeHue ioaa?

2. OnuumuMre npuMeHeHre Hoaa B ObITY.

3. B kakub NpoAyKTax COAECPKUTCS ona?



5. KapoOoxkcurepanus
Tema «nentudukanyst HeOpraHMUYECKUX

Ha3Banue teMbl
BEILIECTBY

PesymsTat o6yaeHus lccrienoBaTh Ka4€CTBEHHBIE PEAKIIUU

HEOPTraHWYECKUX BELIECTB
OK 01, OK 02

OO01111e KOMIIETEHIINT

A 3HAaKOMO ]I BaM TIOHATHE «KapOoKcuTepamnusi»? B TepaneBTHYECKUX HEIsIX
UCIIOJIB3YIOT Ta3000pa3Hoe BemlecTBo. [1o 3Tol nmpuunHe nogo0HyI0 METOAUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMI». JTa METOAMKA UCIIOJIb3YETCS IS JICUECHHUS
CepACUYHO-COCYIUCTHIX 3a00JI€BaHU, MOBBILIEHUS JTACTUYHOCTH KOXKH.
[ToBbIIEHNE COAEPIKAHMSI STOTO Tra3a B KPOBU TOBOPUT O HEKAYECTBEHHOMN (DYHKITHH
kpoBu. CamMoe yIUBUTENIBHOE, YTO OHO MCIIOJIB3YETCs] B TBEPIOM BHUJIE B MUIIEBOI
IPOMBIIIIEHHOCTH JUIsl XpaHEHUs U IEPEBO3KHU MPOAYKTOB: PhIObI, Msca,
MOPOKEHOTO.

3ananue. Beibepure o1uH NpaBUIbHBIA OTBET:
1. O kakom BelecTBE UAET peyb?
A) yraekucnslii ra3 b) kucnopoa B)ammuax
2. Kakumu XuMHUYECKHMMH CBOMCTBAMH 00J1aJIa€T 3TO BEIIECTBO?
A) Kucnotueimu b)) ocHOBHBIMH  B)aM(OTEPHBIMU
3. C 4em MOXKET BCTyIaTh BO B3aUMOJICICTBUE?
A) ¢ BOM0#1, OCHOBHBIMHU OKCHJIaMHU, IIEJI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ BoJ10i1, KUCTIOTHBIMHM OKCHUJAMHU, LIEI0YaMH, HEKOTOPBIMU COJISIMU
B) ¢ BoI0i1, KNCTIOTHBIMH OKCHJAMH, KUCJIIOTAMH, HEKOTOPBIMU COJISIMU
4. C noMouIbI0 KaKOTro BEIECTBA €r0 MOXHO OOHAPY X UTh?
A) ®enondranenna b) OGpoMHON BOABI B) U3BECTKOBOI BOJIbI

5. IlpuBenute (akThl, KOTOPBIE TOKA3bIBAIOT OTPULIATEIBHOE BIUSHHUE 3TOTO T'a3a
Ha JKeJIyJOYHO-KUIIEUYHbIN TPAKT YEJIOBEKA.

6. byraauen

HasBanue TeMbl Tema YriieBonopozst

Pe?,y.]'IBTaT 06yquI/I$[ HCCHC}IOB&TB Ka4CCTBCHHBLIC pCaKIINH

OpPTraHUYECKUX COCIMHEHUN OTAEIIBHBIX KJIACCOB
OK 01, OK 02

OO01IMe KOMIETEHIIAN




B wmauanme XIX Beka B AHINIMM CTAJIM MOJIHBIMU IUIAIMA W3
BOJIOHEIIPOHUIIAEMOM TKAaHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AaHIMVIMMCKOrO XuUMHKAa u wu3o0peratens Y. MakuHroma,
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'yapup.

3ajgaHue

[Touemy mamieBasi TKaHb UMeJIa TAKHE HETOCTATKU.

[Ipensioxxute cnocod ycTpaHeHHs UX, TOBTOpUB OTKpbITHE Y. ['ynbupa.
Kak Ha3bIBaeTcs 310 coequHeHue?

Hanumure CTpyKTypHYIO (POPMYITy 3TOTO BEIIECTBA.

['ie mpuMeHsieTcs 3TO BEIIECTBO B HACTOSIIEE BPEMsI?

Nk W=

7. MoJiouHas KHCJIOTA

HazBamme TeMbI Tema  Anpaerunsbl. KapOoHnoBbie KHUCJIOTHIL.

CnoxHble >(QUpbl NPUMEHEHHE OPraHUYECKUX
OOOCHOBBIBaTh ~ 3HAYEHHWE W  I[PUMEHEHHUE

Pesynbrat oOyueHus
OpraHUYECKUX BEIIECTB B OBITOBO U

OK 01, OK 02

OO01mme KOMIETEHIINN

[IpoMexyTOUHBIM MPOAYKTOM OOMEHA Yy TETUIOKPOBHBIX >KUBOTHBIX SIBIISIETCS
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
HAXOJWUTh TEIUIOKPOBHBIX WBOTHBIX, €CJIM MAacCOBBIE JOJIM JJIEMEHTOB B HEW
cocTapistoT: yriepoja - 40,00%, Bogopoaa - 6,67%, kuciopoaa - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (hOpMYITy MOJIOYHOM KUCIOTHI. HazoBuTE KUCIOTY
o HomeHkiarype MIOITAK.

4. Ha OCHOBaHMM CTPOEHHS MOJIOUHOW KHCIIOTBI CJIEJIANTe BBIBOJI O €€
XAMUYECKUX CBOMCTBAX.

5. Halinute B WHTEpHETE WU JPYTUX HCTOYHUKAX HMHPOPMALUIO O

IMPUMCHCHHUHU MOJIOYHOM KHCJIOTHI.

4.2.3. 3aganus JadopaTopHbIX padoT



Oob6opynoBanne jgadoparopud U pado4YuX MecCT JIaOOpPaATOPUM: MEH3YDPKH,
MUTETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEAMETHBIC U TIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIg KamelbHbIX peakiuii, QuibTpoBanbHas Oymara,
MIPOMBIBAJIKH, CTEKJSIHHBIC TPOOMPKHU, PE3WHOBBIE NTPOOKH, (GoHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MaJOYKH, IITATUBBI IJIs1 MPOOUPOK; MEPHBIC IUIUHAPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JenuTelbHble LuauHapudeckue (50-100 wmui),
CTYNKH C TIeCTUKOM, (haphopoBBIC YaIIKH, MUHIETHI, PMIBTPEI OyMakHbIC, BaTa,
MapJisi, 4acoBbI€ CTEKJIA, SJEKTPOIUIUTKH, JAaOOpPATOpPHBIE IITATUBBI, CIIMPTOBBIC
TOpPEJIKU, CIUYKH, TPUOOp JIS MOIYUYEHHs ra3oB (WK MpoOHpKa C ra300TBOHOMN
TpyOKoOM), JAepKaTenu njisi MNpOOUPOK, CKISHKH JJisi XPaHEHHs pPEaKTHUBOB,
pa3aaTtoyHkle JOTKU; xuMuueckue crakansl (50, 100 u 200 mun); mmaTenu; MTUHLIETHL;
TUTEJbHBIC IIUMIbI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe poOupku (Ha 10-20 M) u
MepHbie KoJObl (25, 50, 100 u 200 wmu1), BoasHas OaHst (WM TepMOCTaT),
CTEKJISIHHBIC MaJOYKH; KOHHUYECKHE KOJObl st TutpoBanus (50 m 100 wmn);
WHJIMKAaTOPHbIE TOJIOCKM [JIs1 ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
1IKaJia; yHUBEpCaIbHbIM UHANKATOP; nuneTku Ha 1, 10, 50 ma (wnam mo3atopsl Ha 1,
5 u 10 M), OropeTku I TUTPOBAaHHS, MeIUIMHCKHE Immpuilkl Ha 100-150 wmur,
1abopaTopHble W/ WM aHAIUTUYECKHUE Bechl, pH-MeTpbl, cylmmibHbINA mKad, U Ap.
nabopatopHoe 000PY/I0BAHHUE.

Paznen 1. Teopetudeckue ocHOBBI xuMuH. JlabopaTtopHasa pabora

OcHoOBbI 12a60PATOPHOMN NPAKTUKMU

[lenp: o3HaKOMJIEHHE C MpaBWIAMH PabOThl B XMMHUYECKOW JabopaTopuu H
TEXHUKON 0€30MacHOCTH, 1a00paTOPHBIM 000PYAOBAHUEM U XUMUYECKOM TTOCYIOM.

PeakTuBbl 1 00OpyIOBaHWE: IUTAaTUB C MPOOMpPKaMH, ropejKka, IIMaTesu,
CTEKJISIHHbIE MaJIOYKH, CTEKJISIHHbIE TPYOKH, CTaKaHbl, MIIOCKOJOHHBIE, KOHUYECKUE
U KPYTJIOJIOHHBIE KOJIOBI, UUTUHAPHI, MEH3YPKH, TUIETKU U AP.

Xona paboThl.

TexHuka 0€30MACHOCTH U MePbI MPEIOCTOPOKHOCTH

1 .Bce OIIBITEI, CBA3AHHBIC C IIPUMCHCHHUEM HIJIN 06p330BaHI/IeM SAOJOBUTHIX HUJIN
BPCAHBIX BCHICCTB, CJICAYCT IIPOBOJAUTH TOJIBKO B BBITAXKHOM mKa(by IIpu
BKJIFOUECHHOM BCHTUIIAIINH.



2. 3anpeniaeTcss MPOBOJUTH OMBITHI CO BCEBO3MOXKHBIMU B3PHIBUATHIMU HJIH
OTHEOMacHBIMU cMecsIMHU. ONbIThI ¢ HEOOJBIIMMHU KoaudecTBaMu (1-2 M) Jerko
BOCIUIAMEHSIOIIMNXCS BEIIECTB HEOOXOAUMO MPOBOJAUTH BAAIUA OT OTKPHITOTO OTHS
WJIM BKJTFOUEHHBIX HarpeBaTeIbHbIX MPUOOPOB.

3. Ilpu HarpeBaHWM WM KUOSYEHUU B MPOOMpPKE HEOOXOIHUMO MOJIB30BATHCS
JIEpKATENSIMU U CIICAUTDH 3a TEM, YTOOBI OTBEPCTHE MPOOUPKHU HE OBLIO HAIIPABJICHO
B CTOPOHY €aMOro pa0oTarolIero WM cocela. ITO OCOOEHHO Ba)KHO COOJIOJATh
IIPY HarpeBaHUH KOHIEHTPUPOBAHHBIX PACTBOPOB KUCJIOT U IIEJIOYEH.

4. He cnenyeT HaKJIOHATBHCS HaJ COCYJOM, B KOTOPOM IIPOUCXOJIUT HarpeBaHUeE
VI KUTISTYEHUE KUKOCTH, BO N30eKaHne TonagaHus OpbI3T B JIMIIO WK TJa3a.

5. IIpu HEOOXOIUMOCTH OINPEAETUTh 3amaxX BBIICSIONIMXCS MapOB WM Ta3oB,
HEJIb3s BIBIXaTh MX HEMOCPEJACTBEHHO U3 paboyero cocyaa. HeoOxoaumo merkumu
JBI>KCHUSIMA PYKH HAIIPABUTD MAPbI UM T'a3bl K ce0€ U OCTOPOKHO BJOXHYTh.

6. Ilpu pazbaBieHMU KOHIICHTPUPOBAHHBIX KHUCIOT WJIM IIEIOYEH CIEAYyeT
HEOOJIBIIIMMU TTOPIUSMU BIMBATh KUCJIOTY WJIU IIEJI0Yb B BOY, @ HE HA00OPOT.

7. 3axOKEHHYI0 CIIMPTOBYIO TOPEJIKY KaTErOPUYECKU 3alpellacTcs HAKIOHATh
BO U30€XKaHUE «IPOCKOKA» IIIAMEHU BHYTPb FOPEIKU.

8. Ecimn Opl1a pasimTa JICTKO BOCINIAMCHAIOIIAACA XUJAKOCTb, CJIICAYCT TOTUAC
KC IIOraCuTb BCC HaAXOAAIMIHUCCIA MOOJIN30CTH TOpCJIKK, 3acChblllaTb Pa3InuTyro
KHUIKOCTh IICCKOM, C06paTI> CIro0 U ICPCHCCTHU B IIPCAHASHAYCHHYIO IJISI 3TOI'O
CMKOCTB.

O0mue npaBuiia padoTbl B XMMUYECKOI1 J1adopaTopuu

1. Jlo Hadama 3aHSITHS HEOOXOJMMO BHHUMATEIBLHO O3HAKOMHUTBCS C TEMOM
paboOThI, UCIIOIB3YSI METOIMUECKUE YKa3aHUsl, YYUSOHUKHU U KOHCIICKT JIEKIIH.

2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.

3.B nabopaTopun KaTEropuyecky 3amperiaeTcss NTpUHUMAaTh MUILY, BKIHOYATh
WIM BBIKJIIOYATh PYyOUSIBHUKH, a TaKKe TPOTaTh NPUOOPHI, HE OTHOCAIIUECS K
JTaHHOM pabore.

4. Pabouee mMecTo HEOOXOAMMO COJEpPKATh B YUCTOTE, HE 3arpOMOXKIasi €ro
npeaMeTaMu, He OTHOCSAIIIUMHUCS K IaHHOU paboTe.

5. PeakTuBbl, NPOIUTHIE WM PACCHIIAHHBIE HA CTOJIE WM Ha IOIY, CIEIYEeT
TOTYAC K€ HEUTPAIU30BaTh U yOpaTh.



6. JIumHue KHUTH, )KypHAJIbl U TETPAAU HE JOJDKHBI HAXOTUTHCS Ha pabodyeM
crone. Meronuueckue mocobusi, paboume TeTpagu cieqyeT obeperatb OT
NOTIaIaHUs HA HUX BOJIBI, KUCJIOT, IIEJIOUeH U JPYTUX XUMUYECKHX PEaKTUBOB.

7. PCaKTI/IBBI, INpCaAHA3HAUYCHHBIC IJIA o61uer0 I10JIb30BaHMs, HCJIB35 YHOCHUTH Ha
CBOC pa60qee MCCTO.

8. Ecmm peakTuB B3AT B U30BITKE WJIA INOJHOCTBIO HE H3PacXOIO0BaH,
KaTEeropuueCcKH BOCIPEIAETCS BBIJIMBATh €T0 0OPAaTHO B CKIIIHKY C PEAKTHBOM.

9. Ilocne okoHyaHust pabOTHI HEOOXOAUMO YOpaTh paboyee MECTO, OTKIIOYHUTh
AIEKTPUUECKUE MPUOOPHI, 3aKPHITH BOY.

10. Kareropuuecku 3ampeniacTcsi MPOBOJUTH OIBITBI, HE OTHOCSIIUECS K
JaHHOM pabore.

Oxa3zanue nepBoii NOMOLIHU B J1a00paTOPUM

1. Ilpu momajgaHuu Ha KOKY KOHIIEHTPUPOBAHHBIX KHUCIIOT (CEpHOM, a30THOM,
YKCYCHOW H T.A.) CIEQyeT HEMEIJIEHHO IMPOMBITh CHJIBHOW CTpy€d BOJIbI
000CKEHHOE MECTO B T€UEHHE 3 — 5 MUH., MTOCJIE YeTO HAJIOXKUTh MOBSI3KY U3 BaThI,
CMOYEHHON CHUPTOBBIM PAaCTBOPOM TaHWHA WU 3-% pacTBOpPOM IMepMaHTraHaTa
Kans. [Ipu CUJIBHBIX OXOTax TMOCJe OKa3aHWs IEepPBOM MOMOINM HEMEIJIEHHO
0oOpaTUThCS K Bpauy.

2. IIpu oxore KOKH pacTBOpaMU IIEJI0Yel MPOMBIBATh 000KKEHHBIN y4acTOK
KOXH JI0 T€X TMOp, [MOKAa OHA HE MEPECTaHET ObITh CKOJIB3KOM Ha OLLYIb, IOCIIE YETo
HAJIO)KUTh TOBSI3KY M3 CHOMPTOBOIO pacTBopa TaHMHA WM 3-% pacTBopa
IIEpPMAaHraHaTa Kajusl.

3. Ilpm nomamaHuu OpbBIT KHUCIOTHl WM IIEJIOYM B TJla3a HEMENJIEHHO
OPOMBITh MOBPEXKJICHHBIM TIJ1a3 OOJBIIUM KOJIMYECTBOM BOJbl KOMHATHOM
TEMIIEPATYPBI, ITOCIIE YETO celyac ke oOpaTUTCcs K Bpady.

4. Ilpu oxorax rops4MMH MpeaMeTaMu (CTEKJIO0, METauIbl U T.J.) HAJIOXKHUTh
CHayaja MOBSI3Ky W3 CHUPTOBOTO pacTBOpAa TaHMHA WJIM PacTBOpa MEpMaHraHara
KaJlvs, a 3aTeM KUPHYIO TOBS3KY (Ma3b OT 05KOT'OB).

5. Ilpu oxorax dochopoM HEOOXOAUMO HAIOKUTH Ha 000MOKEHHOE MECTO
MOBSI3KY, CMOUYEHHYI0 2-% pacTBOpOM cyibdara Meau.

6. [Ipu otpaBieHun XJj0poM, OPOMOM, CEPOBOAOPOJIOM, OKHUCHIO YIJIEepoja
HE0OXOMMO BBIBECTHU MOCTPAJIABILIETO HA BO3/YX, a 3aTEM O0OpaTUTHCS K Bpady.



XumMu4eckas mocyaa u jadopaTopHoe 000py/0BaHue.
CTekJIsTHHAsI TOCY/1a 001Iero HA3HAYEHHUSI

OCHOBHBIM TpeOOBaHUEM, MPEAbIBISIEMbIM K CTEKISHHOM MOCYJe, SIBISETCS
€€ XMMHUYECKasi U TEPMHUYECKAs] YCTOMYMBOCTh. XUMHUYECKAST YCTOWUMBOCTh — 3TO
CBOMCTBO CTEKJIa MPOTUBOCTOATH PA3PYLIAIOIIEMY JECHCTBUIO PACTBOPOB IIEJIOYEH,
KUCJIOT U JPYruX BemecTB. TepMmuueckass yCTOMUUBOCTh — CIIOCOOHOCTH TMOCYAbI
BBIJICP’KUBATh PE3KUE KOoeOaHus TeMIepaTyphl.

JlyqmiuM CTEKJIOM Ui W3TOTOBJIEHHS JIAOOPAaTOPHOM IOCYAbl CUUTAETCS
NUpPEKC. DTOT TUII CTEKJIAa 00JIaJaeT TEPMUUYECKON U XUMUYECKOU YCTOMYNBOCTBIO,
uMeeT Malblii Kod(h(dUIHeHT TepMudeckoro pacmupeHus. [lupexkcHoe cTekIo
conepxkut 80% okcuga kpemuus (IV). Temmeparypa pa3MmsrueHusi €ro OKOJIO
+620°C. Jlns mpoBENEHUs OIBITOB IIPU BBHICOKMX TEMIIEPATYPaX MCIONB3YIOT
nocyay W3 KBapueBoro ctekia. KBapueBoe crekio couepxkut 99,95% oxcuna
kpemuus (IV), temneparypa pasmsruenus ero + 1650°C.

JlabopaTopHyl0 TOCYJy H3TrOTaBIMBAIOT B OCHOBHOM M3 CTEKJa THUMOB TY
(tepmuuecku ycroitunBoe), XVY-1 u XV-2 (xumuuecku ycroiunBoe). ConeprkaHue
okcusia kpemuus (IV) B 00b1uHOM 1a00paTopHOM cTekiie coctarisieT 70%.

B Ha60paTOpHOﬁ ITPAKTHUKC HauOOJIbIIee PaCIIpOCTPAHCHUC IIOJIYYHIINU
CJIeaAyromue BUAbl CTCKJISTHHOM MMOCyAbI:

[IpoOupku mpocThie U KaTuOPOBaHHBIE (C IETEHUSIMHU, YKA3bIBAIOIIMMU 00BHEM)
(puc. 1)UCHONB3YIOT MAJiS TPOBEIACHUS OMNBITOB C HEOOJBIIUM KOJUYECTBOM
peaktuBoB. OO0bEM peakTMBa B MPOOHMPKE HE JIOJDKEH MPEBBINIATH MOJOBUHBI €€
o0bema.

JlabopaTopHble cTakaHbl (prc.2) BBITYCKAOT PA3IMYHbBIX Pa3MEPOB, C HOCUKOM
u 0e3 HOCHKa, NpoCThble M KanuOpoBaHHble. (CTakaHbl NpeIHA3HAYECHbl I
BBITIOJIHEHMSI CaMbIX Pa3HOOOPa3HbIX MPOLETYP.




KonObl paznmuunoro pasmepa u  Gopmbl  (Kpyrible, KOHUYECKUE H
IUIOCKOJIOHHBIE — puc.3, KpyriojoHHuele — puc. 4). Hampumep, B nmabopatopHoii
NPAKTHUKE IIHPOKO TMPUMEHSIOT KOHHYECKHE TUIOCKOJAOHHBIE KOJIOBI (KOJIOBI
Opnenmeiiepa). Komba Bropma (puc. 5) npeacrtaBiseT co00i KPYTIoI0HHYIO KOJIOY
c oTBOAHOM TpyOKoit moxa yriom 60-800. Ee ucmonb3yroT s MOJydYeHHUs Ta30B U
JUTSL OTTOHKH >KMJIKOCTEH Mpu aTMOC(HEpPHOM JaBIICHUU.

Puc. 3 Puc. 4 Puc. 5

BopoHku xumMuueckue ciryxat JUisl IEpeIMBaHus KUAKOCTEN U PUIBTPOBAHUS;
KareJabHble BOPOHKU (puUC. 6) UCTIONB3YIOT JIJIsl BBEACHUSI B PEAKLIMOHHYIO CpeLy
KUIKAX PEAKTUBOB HEOOJbIIMMU MOpLUUSIMHU. BopoHKkH nenuTenbHbie (puc. 7)
IIPUMEHSIOT I Pa3JeIeHUs HECMEIIUBAOIIUXCS KUIKOCTEMN.

Puc. 6 Puc. 7

K&HGHBHI/IHBI HUCIIOJB3YIOT JId BBCACHUA PCAKTHBOB MaJIbIMU IOPHHUAMHU, I10
KallJIsIM.

brokcel npeaHasHa4dCHbl JJI1 B3BCIONMBAHHWA W XPAHCHHUA JKHUIAKHX W TBCPABIX
BCIICCTB.

YacoBbie CTEKJIa WCIONB3YIOT NJIsi MPOBEJCHUS PEaKIMil B MajblXx 0O0bemax
(KarenbHbIE PEAKIMU) U JJIs1 B3BEUIMBAHUS TBEP/IbIX BEIIECTB.

XONOOUIBHUKA TPUMEHSIOTCA JUISl OXJIAXACHUS M KOHIEHCAlUUW IapoB,
00pa3yIoluXCcs MPU HArpeBaHUM Pa3IMYHbIX BewecTB. [Ipu neperonke npuMeHsoT
npsmbeie  xonoAawnbHUKK (JIuOuxa) (puc. 8), a HpU KUISAYEHUH PACTBOPOB H
KUIKOCTEH, SKCTPAKIMU U APYrUX MOAOOHBIX IMpolleccax UCIONb3YIOT 0OpaTHbIE
XOJOAWIBHUKY (puc. 9).



@)

Puc. 8. A — ¢ pe3unoBbeiMu MydTamu; 0 — co numpom; 1 — dopmroc; 2 —
py0arika; 3 — coeIMHUTENbHBIE PE3UHOBBIE TPYOKH (My(ThI); 4 — OTPOCTKH.

Puc. 9. a — mapukoBsIil (AJinHA), 6 — 3MEEBUKOBBIM.

KpucrammmsaTtopsl (puc. 10) mpuMEHSIOT 1715 MOyYEHUsI KPUCTAJUIOB BEIIECTB
U3 HACBIIEHHBIX PACTBOPOB WM JJI OXJIAKJIECHUS XUMHYECKUX CTAKAaHOB WJIU KOJIO
C pearupyroMHI BEIECTBAMU.

Puc. 10 Puc. 11

Amnonxku (puc. 11) UrparoT pojb COEIMHUTENbHBIX JIEMEHTOB B yCTaHOBKAX
0 MEPErOHKE BELIECTB.

OKCUKATOPhl TMPUMEHSAIOT IS MEIJIEHHOTO BBICYIIMBAHUS W XpaHEHUS
BEIIECTB, JIETKO TOTJIOMIAIONIMX BIary w3 Bo3ayxa. HIKHIOI 4YacTh 3KCHUKaTopa
3aMOJTHSAIOT BOJIOTIOTJIONMIAIOIIUMH BeIIeCTBAMU (MTPOKANICHHBIA XJIOPUA KaJbITus,
KOHIICHTpUpPOBaHHAasl cepHas kuciotra, okcua ¢ocdhopa (V) u ap.). Han
noryiotureseM Ha ¢GapdopoBOM BKJIAJIbINIE MOMEMIAIOT OIOKCHl WM TUTIU C
BEII[ECTBAMH, MTOJICKAITUMHU OCYIIIKE.

dapdoposas nocyaa

dapdopoBasi mocyna IO CPaBHEHUIO CO CTEKJISIHHOM o0Jamaer OoJIbIIei
XUMHUYECKON YCTOMYMBOCTBIO K KUCIOTaM U 1Ie04YaM, O0IbIIeH TePMOCTOMKOCTBIO.
®apdopoBble HM3IENUS MOXHO HArpeBaTh J0 Temmeparypsl okomo 1200°C.
Henocratkom ee sBisieTcss HENPO3PayHOCTh W CPaBHUTENbHO OoJbllasi Macca.
dapdopoBas mocyaa TakkKe pazHOOOpa3Ha 1Mo (popMe 1 Ha3HAYEHUIO.

Crakansbl (puc. 14) ObIBalOT pa3iMyHOM €MKOCTH, C py4YKOM M 0O€3 pyukKH, C
HOCHKOM U 0€3 HOCHKA.



®dapdopoBbie KPYKKH TaK K€ OBIBAIOT pazinyHON eMKOoCTU (00bI4HO OT 250
MJI 10 2-X JINTPOB.)

Boinaputenbable  yamkud (puc. 15) UCHONB3YIOT IS BBIMAPUBAHUS U
HarpeBaHMs )KUIKOCTEH.

Turmun (puc.16) cocyapl, TpUMEHsSEMbIC ISl TMPOKATMBAHHS Pa3TUIHBIX
TBEPIBIX BEMIECTB (0CATKOB, MUHEPAJIOB M T.I.), a TaKXKe IS CIUIABJICHUS M
cokuranus. [lpm mpokanuBaHWM BEMIECTB HA TUIAMEHH Ta30BOM TOPEIKH THUTIIH
3aKPEIUISIOT B IPOBOJIOYHBIX TPEYTOJbHUKAX ¢ hapdopoBbiMu TpyOkamu (puc. 17).

dapdopoBeie CTyNKU ¢ MecTUKOM (puc. 18) MPUMEHSIOT ISl W3METbUCHHUS
TBEP/bIX BeIIecTB. BelecTBo HAcHMAIOT B CTYNKY B KOJHuecTBe He Oomee 1/3 ee
oO0bema (MHaue OHO OyJEeT BBICHINATHCA M3 CTYNKA NpU U3MenbueHuu). [lpu
pPacTBOPEHHHM TBEPJOrO BEIIECTBA B CTyNKe (C OJHOBPEMEHHBIM pPACTUPAHUEM)
BHauaje HACHINIAIOT TBEPJIOE BEIIECTBO, & 3aT€M K HEMY MOCTENEHHO HEOOIbIIMMHU
MOPIUSMHU MPU KPYTOBOM JBUKEHUH TIECTUKA J00ABIISIIOT XKUJIKOCTb.

®dapdopoBsie JOKKHU-TIATETH (pUC. 19) mpuUMEHSIOT s 0TOOpa BEIIECTB,
JUTSI CHSITHSL OCAJIKOB ¢ (PFUTBTPOB M MPU MHOTHX JPYTHX paboTax.

Bopouku broxnepa u dapdopoBbie cetku (puc. 20) OpUMEHSIOT IS
(bUIbTPOBAHMS KUAKOCTEN MPU MTOHUKEHHOM JIABJICHHUH (T10]1 BAKYYMOM).

MepHas nocyaa

s u3MepeHus 00bEMOB KUJIKOCTEH MCIOJIB3YIOT PAa3HOOOPa3HYI0 MEPHYIO
MOCY/y: MEPHbIE KOJIObI, MEpHBIE ITWIMHJIPBI, MEH3YPKH, IMUTIETKH U JIP.

Mepnbie konObl (puc. 21) ciayXaT O TPUTOTOBJIEHHS PACTBOPOB TOUYHOM
KOHIICHTPAITUU U MPEACTABISAIOT COO0M KPYTJIbIe INTIOCKOAOHHBIE KOJOBI ¢ ITTHHHBIM
U Y3KHM TOpPJIOM, Ha KOTOPOM HaHECeHa TOHKas 4epra. JTa OTMETKa MOKa3bIBaeT
rpaHuIly, JI0 KOTOpPOW CJelyeT HaluBaTh JKUJIKOCTh, YTOOBI €€ 00beM
COOTBETCTBOBAJI YKa3aHHOMY Ha Koj0e 3HadeHuto. [ludpbel Ha Ko010€ MOKa3bIBAIOT
00BeM KHUAKOCTH (MJI), HA KOTOPBIM OHA paccunTaHa. MepHble KOJOBbI OOBIYHO
uMeroT nputepThie mpooku. [IpumensroT konosl Ha 50,100, 250, 500 u 1000 M.

MepHHe KOJIOBI MEHBIIIETO O6’I)€Ma, HCTIOJIB3YIOMUCCA JJIA OIPCACIICHUA
IINTIOTHOCTHU )I(HI[KOCTeﬁ, Ha3bIBAIOTCA IIMKHOMCTpPAaMH.

Mepabie mmHHAPHL (puc. 22) TPEACTABISIOT COOOM CTEKIISTHHBIE COCYIBI,
KOTOpbIe it OONBIIEH yCTOWYMBOCTH HMMEIOT IMUPOKOE OCHOBAHUE (ITHO) WIIH
CHEeUAIbHYI0 MOACTaBKy. CHapy»XM Ha CTEHKaxX IUJIMHIPOB HAHECEHBI JICJICHUS,
yKa3bIBawoIme 00beM (B Mi1). MepHble ITUIHMHAPHI OBIBAIOT PA3IMYHON €MKOCTH: OT



5 ma go 2 n. VX HazHaueHuWe — U3MEPATHh (C OMpEeNeJEHHOW MOTPEeIIHOCTHIO)
pasnyHble 00bEMBI KHUIKOCTH.

Mensypku (puc. 23) - 3TO cocylbl KOHUYECKON (OpMBI C JENCHUSAMH Ha
CTCHKE.

[Munetku (puc. 24) ciyxat it 0TO0Opa TOYHO OMPEEICHHBIX OTHOCUTEIHLHO
HEOOIBIINUX 00BEMOB KUAKOCTEH. OHM MPEACTABIAIOT COOOW CTEKIISIHHBIE TPYOKH
HEOOJIBIIOTO auaMeTpa C AelieHUusIMU. HekoTopele MUMETKH MMEIOT pacIIMpEeHUe
nocpeauHe (nunetku Mopa). HikHHMIT KOHEIl TMUIETKU CIIeTKa OTTSIHYT U UMEET
BHYTpeHHUI nuameTp 10 1 MMm. Ha BepxHem KOHIE MUIIETKH UMEETCS METKa, 0
KOTOpON HAOMPAIOT XUAKOCTh. HeKOTOphle MUMETKHM CHAOXKEHBI JBYMS METKaMHU.
OOBIYHO MUIMETKUA UMEIOT eMKOCTh OT 1 10 100 mu1.

bropetku (puc. 25) ciaykar ajii OTMEpUBAHUS TOYHBIX OOBEMOB >KUIKOCTEH,
MPEUMYIIIECTBEHHO TPU XUMHUKO-aHAJUTUYECKUX padorax (tutrpoBanue). OHH
MOTYT UMETh PA3IUYHYI0 KOHCTPYKIHUIO U UMETh Pa3HbI 00BEM.

IInacrmaccoBas mocyaa

B naGopatopHoil mMpakTUKE HCMHOJB3YIOT TMOCYy, W3TOTOBIICHHYIO W3
MOJIMMEPHBIX MaTepuasioB (MOJMATHIICH, MOJUIIPONMICH, ¢Toporiact u aAp.) Ilpu
BBICOKOM XHMHYECKOM YCTOMYMBOCTH Takas TMocyJda oOJiajjaeT  HU3KOM
TEPMOCTONKOCTBIO, U TIOTOMY €€ OOBIYHO MCIIOJIB3YIOT B paboTax, HE TPeOyIOMUX
HarpeBaHus. M3 moausTWiIeHAa W3rOTOBIISIIOT BOPOHKU JUIA KUAKUX M CBHITYYHX
BEILIECTB, MPOMBIBAJIKY, KaleabHULIbI, (PIaKOHBI U OAHKU AJISI TPAHCIIOPTUPOBKU U
XpaHEHUs XMUMHUYECKUX PEaKTUBOB, MPOOUPKU sl NEHTPU(DYTUpPOBAHUS, TMHUIIET-
JI03aTOPbl U HAKOHCYHUKHU K HUM U JIp.

MeTajlsimyeckoe 000pya0BaHue

B xumuueckux nabopaTopusix IMIHMPOKO MPUMEHSIOT PazHOOOpa3zHOE
MeTaJUInYecKoe 000pyI0BaHKe, TPEUMYIIIECTBEHHO CTAIBHOE.

[ratussl (puc. 26) ¢ HabopoM MyQT, JIAMOK U KOJEI[ HCHOJB3YIOT IS
3aKpETUICHHS Ha HUX BO BpPeMs pabOThI Pa3IMIHBIX TPUOOPOB, CTCKISHHOMN MOCY/IbI
(XOJOIUIIBHUKOB, KOJIO, IETUTEIbHBIX BOPOHOK U Mp.). Komblia, 3akperieHHbIe Ha
IITAaTUBE, WCIOJB3YIOT TaK)Ke TIPH HArpeBaHUHW XUMHUYCCKOH TIOCYIbl Ha
METAJTHYECKUX acOECTUPOBAHHBIX CETKaX (pUC. 27) ra30BBIMHU TOpPEIKAMHU.

Tpenorun (puc. 28) TPUMEHSIOT B KayecTBE MOJCTABOK ISl Pa3IMYHBIX
npubopoB, ko0 u mp. OHU O0COOEHHO YIOOHBI MPU HArpeBaHUU KPYIHBIX IO
pa3mepy Koj0 ¥ rpOMO3JIKUX TPHOOPOB.



Hepxatenu 1 npoOupok (puc. 29) — mNpuCIOCOOJICHUS, KOTOPbIE
UCTIONIB3YIOTCS TIPU HEMPOAODKUTEIIHFHOM HAarpeBaHUHU MPOOUPOK.

[Munuets! (puc. 30) — npucnocoOIeHUs AJi 3aXBaThIBAaHUS MEJIKUX MPEIMETOB,
a TaKXKe BEIIECTB, KOTOphIE HENb3s OpaTh pyKaMu, HampuMep, METALTNYECKUi
HATPUU.

Turensublie mumnipl (puc. 30) TPUMEHSIOT AJIS 3aXBAThIBAHUS TOPSIYMX TUTIICH
Ipy W3BJICUYCHUH WX W3 My(ETbHON TIIeYd, CHATHS paCKaJeHHBIX THUTJECH C
bapbhopoBEIX TPEYTOIHHUKOB U TIPH BCeX paboTax, KOrJaa MPUXOJAUTCS UMETh JIETIO0 C
pacKaJI€HHbIMU MTPEAMETAMH.

3axkumbl (puc. 31) — TPHUCTIOCOONICHMSI, HWCIOJB3yeMbIC IS 3aKUMaHUS
PE3UHOBBIX TPYOOK. OOBIUHO MPUMEHSIIOT MPY>KUHHBIE 3aKUMBI (3akUMbI Mopa) u
BUHTOBbIE (3akumbl ['odmana). Ilocrnennue MO3BOJAIOT JIETKO PEryJIUPOBAThH
CKOPOCTh BBITEKaHUS KUJIKOCTH WJIM HHTEHCUBHOCTh MIPOXOKICHUS Ta30B.

JlaGopaTopHble HarpeBaTeJibHbIEe MPUOOPBI

B nabGoparopuu NpUMEHSIOT pa3jIMYHbIE HArpeBaTeJIbHbIE TPUOOPHI: Ta30BbIE
TOPEJIKHU, FNEKTPUUECKUE TUIMTKU, OaHH, CYIIMIbHbIE IIKa(bl, MyeIbHbIE I1€YHU U T.
II.

["azoBbie ropenku. Hambonee yacto mpuMEHSAIOT ra3oBble ropenku byH3eHau
Texmo (puc.32). B ra3oBeIX TOpeNKax MNPEeIyCMOTPEHO PEryJMpOBaHHUE
NOCTYIUIEHUSI BO3[AyXa C TIOMOINBIO BpalleHus aucka (ropenka Tekioo) wuiu
MOBOPOTOM XOMYTHKa (ropeiika byH3eHa).

bann (puc.33). [lns mpoAODKUTENBHOTO HAarpeBaHus B Mpeernax
temmeparypel 100 - 300 °C npumensiror 6anu: BOAAHYyIO, Iecdanyio u ap. OHu
MPEACTABISAIOT COOOM, KaK MPaBUIIO, METANTMYECKUE Yalllk, 3all0JTHEHHBIC BOJIOM
(BoasiHast OaHs) WIIM CYXHUM, YUCTHIM MECKOM, MPOKAJICHHBIM JIJIsl YIaJICHUs U3 HETO
OpraHUYeCKUX MpUMecei (rmecyanast 6aHs).

OnexTpudeckue TUIMTKH. B Tex ciywasx, korga TpeOyercs HarpeBaHue, a
MOJIb30BAThCSl TOPEJIKAaMU HEJb3sl (HarpuMep, MpHU MEePEeroHKe BOCTUIAMEHSIOIIUXCS
JIETKOJIETYUYHX KUJKOCTEH ) MPUMEHSIOT SJIEKTPUUECKUE TUIUTKHU.

Jlnst  HarpeBaHWS  KPYIJIOAOHHOH  CTCKISIHHOW  TIOCYABl  TPUMEHSIIOT
KoJiooHarpeBaTeu (puc.34).

[Teun. Jlns nonydenus temmeparypsl 600 - 1400°C  npumenstoTcs
anexkTpuueckue mydenbubie neuu (puc.35). C moMolbo 0co00ro peryJmpoBOYHOTO



YCTPOMCTBA TI€4Yb MOXKET HarpeBaTbcsl A0 OINPEACICHHON, 3apaHee 3aJaHHOM
TEeMIIepaTyphl.

Cymmiibable  mkadsl  (puc.36) HMMEIOT  AJIEKTpUYECKUH  000OrpeB
TEPMOPETYJIATOP, MO3BOJISIONINN MOACPKUBATh MOCTOSIHHYIO Temmeparypy. Jlms
HaOMIO/IeHUsT 3a TeMIlepaTypod Imkad cHaOXeH TepMomeTpoM. BricymmBaemoe
BEII[ECTBO TMOMEIIACTCS B CYIIMJIBHBIN IMKad, OTPETyJIMPOBAHHBIA Ha TPeOyeMyro
TEMIIEPATYPY, U BBIICPIKUBACTCS B HEM IIPH 3aJJaHHOW TeMIIepaType ONpPEeIeICHHOE
BpEMHI.



Oapdoposan nocyia

Puc. 18.
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MepHas nocyaa
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Meraannueckoe o6opyroBaHue

ﬂ

Puc. 27. Acbectosas ceTka

Puc. 29.
Hepwarems ang npobupok |
4 ‘ "
? Puc. 30. i
TInHueT, THREABHBIE H XUPYPrHYECKHE u.lm'mi
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Puc. 28. Tpenora ‘ Puc. 31

3axumet Mopa 1 Fopmana

Puc. 26. ITItatup ¢ naGopom MydT, 1anox u konen

JlaGopaTophnbie HarpeBaTeLHbIE MPHOOPLE .

- Pue. 32.
[azoerie ropenxn Texmo u Bynsena Puc. 33. Baun Bonasbe H NecCHaHAN

Puc. 34.
KonGonarpesareas

Puc. 36. Cyununbuniit mxad

Prc 35 MydentHble K THTONL Wble neww

Paznen 2. Xumnueckue peaxkuuu JlabopatopHas padora "Turnbl XuMHUUECKUX



peakuuii".

HazBanue Tembl Tema Tunbel XUMUYECKUX pPEAKIIHI

Pe3ynbTaT 00yueHus Hccnenosanre TUIOB (11O COCTaBY M KOJIUYECTBY
HCXOJIHBIX U 00pa3yIOMUXCS BEIIECTB) U
MPU3HAKOB XUMHUUYECKHUX peakuuid. [IpoBenenue
peakiuii HOHHOTO 0OMEHa, OIpeieNIEHUE CPeibl
BOJHBIX PACTBOPOB

OO0111e KOMIIETEHIINT OK 01 OK4

Bormpocs! aiis onycka k 1abopaTopHoi padote

a) chopmynupyiiTe Lenb JIaHUPYEMOTO SKCIIEPUMEHTA
1. ITpu KakuX yclIOBUSIX BO3MOXHBI HEOOPATUMBIE peaKkLuu?
2. Bosmoskna nu peakiusi: HCI + KOH = H,0 + KCl
3. 3anuImTe TUIBI XUMHUYECKUX PEAKLIUH 110 UMEIOIMMCS KIACCU(PUKALIUIM.
4. Jonummre peakuuto: ZnCl, + NaOH =? + ? . IloueMy Bo3MOkHa 3Ta
HeoOpaTumMas peaxus?
5.3anumuTe HEOOPATUMYIO pEaKLIMI0, KOTOpask MPOTEKAET C BbINAICHUEM
ocaKa.
[IpoBeneHne OnbITOB

O6opynoBaHue U Mocyjia PEaKTUBHI

CrexsiHHBIE TPOOUPKHU pactBop ruapokcuaa Hatpus (NaOH),

PactBop consinoit kuciotel (HCI)

PactBop cyabdara meau (I1) (CuSOs)

PactBop kap6onara Hatpus (Na,CO3)

PactBop cynbdara maraus (MgSO,)

PactBop xsopuna xenesa (I11I) (FeCls)

AJITOpUTM NpOBEAECHUS OonbITa | Bonpocs! u 3a1anus

Omnpbit 1. Peakiuu, naymmue ¢
0o0pa3oBaHUEM OCaJIKa.

[1po0IeMHBII OTIBIT. Yrto BbI HAOIMIOMAETE?
Hareiite B Tpu npoGupku mo 2 mu | Kakoil BeT nMeroT 00pasoBaBIrecst
ocaaku’?

pactBopa  xjopuna keneza  (III),
CocraBbTe ypaBHEHUS

COOTBETCTBYIOLIUX XUMHYECKUX
pEaKIUi.

cyiabpata Maraus, cyiabpara MeOu U
npuOaBbTe B KaXIYI MO TaKOMY K€
KOJINYECTBY LIEJIOUH.

CpaBHHUTE IIBET OCAAKOB

OcaKku COXpaHsANTE 10 CICAYIOMIETO
OIIbITA




AJITOPUTM NPOBEACHUS ONbITA 2

Bornpocs!l n 3aganus

OneiT 2. Peakuuu, unyume ¢
o0Opa3oBaHHEM CJIA00T0 AICKTPOIUTA

K mnomydeHHbIM B mpeablIylieM
OMBITE OCAJKaM TUIPOKCUIIOB >KEJe3a,
MarHuss M MeEAHW TPUIICUTE PacTBOP
COJITHOM KHUCJOTBI JO TIOJHOTO UX

pacTBOpEHUSI.

CocraBpTe MOJEKYJSIPHBIC W WOHHBIC

YPaBHEHHUS COOTBETCTBYIOIIMX PEaKIIHIA.
OObsicHuTe HAOMIOAaeMble U3MEHEHUS B
npoOupKax.

AJITOpUTM IIPOBEACHUS ONbITa 3

Bornpocsl n 3aganus

Omeir 3. Peakumm, wuaymme c
oOpa3oBaHHEM rasa.
K pactBopy kapbonara HaTpus | OObSICHHUTE BbIIEICHUE rasa.

MIPUJIENTE OCTOPOIKHO PACTBOP COJISTHOU
KHCJIOTBI.

OOpatuTe BHUMaHHE Ha BbIICIICHUE
rasa.

CocrtaBpTe MOJIEKYJISIPHBIE 1 HOHHBIE
YPaBHEHMS COOTBETCTBYIOIINX PEAKIUN.

O06paboTKa pe3yIbTaToOB:

1. IIpoaHamu3upoBaTh MOIYYEHHE COOTBETCTBYIOIINX PE3YIbTATOB THUIIAM

XAMHUYECKUX PEaKIUH.

2. CdopmynaupoBaTh € 00IIHI BEIBOJ 00 0OMEHHBIX PEaKIUIX, HAYIINX 10 KOHIIA

Paznen 1. Teopernueckue ocHOBBI XxuMuu. JlabopaTopHas padota "[Ipurorosnenue

pacTBOpoB".

Ha3sBanue TeMbl

Tema 2.2. DnekTpoauTruieckas
JIMCCOLIMAIINS U MOHHBIN OOMEH

Pe3synbrat oOyueHus

UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA MCTUHHBIX PACTBOPOB

OO01me KOMIEeTeHIIUH

OK 01 OK2

Bomnpock! st nomycka k 1adbopaTtopHoit pabote

1. Hate ompenenenue koHieHTpanuu. CrocoObl BBIPAXEHUS KOHIICHTPAIUU
pPacTBOPOB.

2. Uto Takoe conbBaThl W THUApartbl? Ha KkakoM 3Tame pacTBOPEHUS OHHU
obOpazyrotcs?

3. Yro Takoe pactBopuMOCTh? OT Kakux (paKToOpoB OHA 3aBUCUT?

4, Kakyro maccy cynbdara xkamus 1 BOAbI HaAO B3ATh sl ipurorosienus 300

rpammoB 20% pactBopa?




5. Cxonbko rpammoB Boael comepxutca B 200 r 40%-Horo pacrtBopa

MOBapEeHHOU cOn?
[TpoBeneHue OMBITOB:

OO6opyaoBaHKE B MOCYA

PEAKTUBBI

Craxan 600mi1

pacTBOp XJOpUAa HATpUs

CrexJistHHAS TTaJovkKa

PactBop kapboHata HaTpus

Bechl TexHndeckue

PactBop xJtopuaa kanus

Humaap 250 M

PactBop rugpokapOoHaTa HaTpuUs

apeoMerp

PactBop cynbdara maraus

PacTtBop xmopua 6apus

AJITOpUTM NPOBEACHUS OonbITa |

BOHpOCBI M 3aJaHUs

Omneit 1.IIpuroroButs 500 2 4%
pacTBOpa XJI0pHUJIa KaJIHs

[1po0IeMHBII OTBIT.
Paccunraiite Mmaccy HaBECKH U BOJIBI
B3BecbTe HaBECKYy.
PacTBopuTe HaBECKY B BOJE.
[IpoBeppTe KOHIIEHTPALUIO
IIPUTOTOBJICHHOIO PacTBOpa, H3MEPUB
IJIOTHOCTH C IOMOILBIO apeomeTpa

[IpuroroBsTe pacTBOp

[IpoBeppTe IIIOTHOCTH pacTBOpa
PaccuunTaiiTe aOCOMIOTHYIO OIINOKY
PaccuuTaiiTe OTHOCUTEIBHYIO OLINOKY

O06paboTKa pe3yIbTaToOB:

3. IIpoaHanu3upoBaTh NOJTYUYEHHUE COOTBETCTBYIOIIUX PE3YIHTATOB

4. PaccuuTaiiTe a0CONIOTHYIO U OTHOCHUTENIbHYIO OITMOKHU

5. ChopmynupyiTe BBIBOI.

Pa3nen 2. Heopranuveckasi xumus JlaGoparopnast pabora «CBoiicTBa METAIIJIOB U

HEMCTAJIJIOB).

Ha3Banue TeMbl

Tema 4.2. « PUBHKO-XUMUUYECKHUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTBY

Pesynbprat oOyueHus

VYcTanaBnuBaTh 3aBUCUMOCTD (DU3HKO-
XUMHUYECKUX CBOMCTB HEOPTaHUYECKUX
BEILECTB OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaKXKe TUIa
KPUCTAJUIMYECKON PELIECTKU

OO01me KOMIETEHIIAN

OK 01 OK4

Bomnpock! st nomycka k 1abopaTtopHoit pabote

1. JlaTe ompeneneHue MeTaiaMm.




CriocoObl MMOJYyYCHUS MCTAJLJIIOB.

el B A U

IIpoBeneHne OnbITOB

HazoBute gusnyeckue cBOWCTBA METAIIJIOB.

Kakue MeTanibl B3aUMOJEHCTBYIOT C KUCIOTAMU?
Kakue meTamibl B3auMOJEHCTBYIOT C BOJOM?

Kak B3auMOI€MCTBYIOT METAJIBI C PACTBOPAMH COJIEH.

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

O6opynoBaHue U mocyjia

PCAKTHBLI

CrexisiHHBIE TPOOUPKHU

HATPUX METAIUIMYECKUI

CIIMPTOBKA

Mardauu

JepKaTeIb

MeIb

OKCHJI CBHHIIA

okcun xenesa(ll)

OKCHJI MCIH

KHCJIOTa CCpHAasid

Kucnora consaas

AJITOpUTM IPOBEACHUS OnbITa |

BOHpOCBI M 3aJaHUs

OnelT 1. OTHOLIIEHHE METAIJIOB K BOJIE.

[1po0IeMHBII OTBIT.
B mmpokuii cTakaH HajJeWTe BOJBI U
MOJIOKUTE KyCOUYEK HATPUS WIIN KaJlvs.
JloObaBpTEe B

pactBop 3  kamenu

dbenondranenna.

Yrto BbI HAOIMIOMAaETE?

Kaxk Beget cebs natpuii? Kakoit ra3
BBIJICIISIETCS?

OTMeThTE LIBET pacTBOpA IOCIE
nob6aBneHus GpeHondraieuHa.
CocTaBbTE ypaBHEHUE PEAKIINH.

B derbipe mpoOHpKH TOJIOXKHUTE
N0 KyCOYKYy MAarHus, aJIOMHHMUS,
xKejeza U MeId U NPUIEUTe HEMHOTO
BO/IBL.
Harpeiite pacTBOpbI Ha CIUPTOBKE.

OO0ObsacHUTE HAOIIOZAEMBIE H3MEHEHUS
B ITPOOUpPKaXx.

CocraBbTe MOJCKYJSPHBIE W HWOHHBIC
YpaBHEHUS COOTBETCTBYIOIINX PEAKIIHM.

AJITOpUTM NIPOBEACHUS ONbITA 2

Borpocsl u 3ananus

OnpiT 2. OTHOLIEHHME METALIOB K
KHCJIOTAM.




[Tonoxute B npobupku  meTtawisl | Uto Bbl HaOmomaere?
MarHusi, aJllOMUHUS, Keae3a U Meau u | OTMeTbTe  HU3MEHEHME  1BeTa B
MpPWICHTe K HHUM pPacTBOP COJITHOW | MPOOUpPKaX.
KHUCJIOTBI CocraBbTe YPaBHEHHUS
COOTBETCTBYIOIIUX PEAKIUN.
AJITOpUTM NPOBEACHUS ONbITa 3 Bonpocsl 1 3a1anus
OnepiTr 3. OTHOIIEHHE OKCHIOB
METAJLUIOB K KHCJI0TAM.
B tpu npoGupku Haneite mo 1 mut | Uto BeI HaOmogaeTe?
pacTBOopa CEpHOM KHUCIOTHI U J0OABBTE OrmeTbTe H3MCHCHHC OBCTa B
npoOupKax.

Ha KOHYHMKC HIIaTCJId OKCHObI KCJIC3a

D),

poOUpPOK B30ONITANTE.

Menu, cBuHHOA. Coxaepxxumoe

CocraBbTe ypaBHEHHS
COOTBETCTBYIOIIMX PEAKIUN.

O06paboTKa pe3yIbTaToOB:

6. Ilpoananu3upoBaTh MOTYUYEHHBIE PE3YIbTATHI.

7. CdopMynupoBaTh BHIBOJ O 00 OTHOIIIEHUU METAJUIOB K BOJIE.

8. CdopmynnpoBath BEIBOJ 00 OTHOIICHUH KUCIOT K METaJJIaM.

9. CdopmynupoBaTh BbIBOJ 00 OTHOIIEHUN OKCHJIOB METAJJIOB K KUCJIOTaM.

5. ChopmynupoBaTh 00N BBIBOJ 00 OOMEHHBIX PEaKIUAX, HAYIIHUX J0 KOHIA

Pasnen 4. Ctpoenne u cBoiicTBa HeOPraHUu4ecKMX BeulecTs. JJaboparopHas
pabota: "MnenTuduxaius HEOpraHUYECKUX BEIIeCTB"

Ha3sBanue TeMbl

Tema 4.3. «nenTudukamms
HEOPTraHWYECKUX BEUIECTBY

Pesynbrat oOydeHus

I/ICCHGI[OBaTI) Ka4YCCTBCHHLIC PCAKIINH
HCOPIraHNYCCKHNX BCIICCTB

OO01me KOMIEeTEHIUH

OK 01 OK4

Bomnpock! 11 nomycka k 1abopaTopHoit paboTe

1.Kakue peakiinu Ha3bIBatOTCS KaU€CTBEHHBIMU?

2. JlaliTe onpeniesiecHME aHUOHAM.

3. 3akoHuute peakuuto: Na,S + HNO3; =72 +?
4. Hanuiute Ka4eCTBEHHYIO PEaKIIMIo Ha KapOOHAT-HOHBI.

5.Kak M0kHO 0OHApPYXUTh XJIOPUI-UOHBI?

IIpoBeneHue OnbITOB

OG6opynoBaHKe U MOCyia

PEAKTUBBI

CrexyistHHBIC TTPOOUPKU

pactBop consiHoM kuciotel (HCI)

CIUPTOBKA

pacTBOp KapOoHaTa HATPHUS




JIepKaTEIb

pPacTBOp XJIOpUaa Oapus

pPACTBOp CUJIMKATA HATPHS,

pPacTBOP XJIOPHJIA JTUTHS

pacTBOp XJOpUJA HATpUs

pacTBOP XJIOpHUIA KaJIus

pacTBop xJjopuaa 6apus

PacTBOP XJIOPHJA KaJIbIIHs

pPacTBOP XJIOPHJA CTPOHIIMS

AJITOpUTM NPOBECHUS OnbITa |

Bornpocsl n 3aganus

OneiT 1. O0HapyxkeHue KapOOHATOB H
THAPOKApOOHATOB.

[TpoGieMHBIH OIBIT

Buecure B mnpobupky S5  Kkamenb
pacTBopa  KapOoHata  HaTpus W
no0aBigiiTe MO  KaluisiIM  PacTBOP

xjopuaa 0apust 10 00pa3oBaHUs OCaJIKa.
K nmnonydeHHomy ocaaky go00aBbTe

HECKOJILKO KaIleab COJITHOM KMCIJIOTHI.

Yro BBI HaOIIOMaETE?
Kakotii ra3 Beigeinsercs?
KakoB BUI 1 IIBET OCAJIKOB.
Hamummre MoONEKyIsIpHbIE W HOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOPUTM IPOBEACHUS ONbITA 2

BOHpOCBI " 3aJaHUs

OmnbIT 2. O0Hapy:KeHHEe CHITUKATOB

[1po61eMHBIH OTBIT

Buecute B mnpobupky S5 Kamenb
pacTBOpa CHUJIMKaTa HaTpHs U 100aBbTE
paBHbIE 00BEM COJITHOMW KHCJIOTHI.
Uepe3 HECKOMBKO MHUHYT NEPEBEPHUTE
poOUPKY BBEPX THOM

OO0bsicHuTe HAOIIOTaeMBbIE SIBJICHUS
OObsicHuTe, MoYeMy (GopMyia KACIOTHI
H,S103 siBnsieTcs ycinoBHOU

CocTtaBbTe ypaBHEHHS pEeaKIInii,

AJITOpUTM IIPOBEAECHUS ONIbITa3

Bomnpocsl 1 3aganus

OneiTr 2. QOOHapyKeHHMe AHHMOHOB
BTOPOIl AHAJIMTHYECKON IPYIIIBII0

[Tpo6IeMHBIHA OIBIT

Buecute B mpobupky Imi pacTBOpa
XJIOpUAa HaTpusi, OpomMuga HaTpus,
wonuaa kamus, (Gropuma HaATpUS U
no0aBbTe paBHBI O00BEM HHUTpATa
cepebpa.

Yro BBI HAOMIOMAaETE?
Kakoro 1iBeTa BbInaay ocaaku?
CocTraBbTe ypaBHEHHUS PEAKIIUM.

AJITOpUTM NIPOBEAECHUS ONbITA 3

Bonpocsl 1 3a1anus

OnbIT 3. OKkpawueanue niamenu




B IECTh
OMECTHUTH

dapdopoBeIXx  THTrICH

1o TIOJIOBUHE
MUKpOIITATENII COCAWHCHUW  JIUTHSA,
HATpHS, Kajausl, KajbIlusi, CTPOHIIUSA,
Oapusi. 3aJUTh COJIM JI0 TOJOBUHBI
o0beMa THUTJIEH STUJIOBBIM CIHPTOM,
nepeMeniaTh C IeIbI0  HEKOTOPOTO
pPacTBOpPEHUS COCAMHECHHWIA B CIUPTE H
TIOJI)KCYb.

Yro BBI HaOIIOMAETE?

OTMeThTE LIBET IUIAMEHH.
VYka3zaTh IPaKTUIECKOE 3HAYCHUE
9TOrO OITBITA.

OO6paboTKa pe3yIbTaToB:

1. IIpoaHamu3upoBaTh MOITYYECHHBIE PE3YJIBTATHI.

2. CdopmynupoBaTh BHIBOJ O MMPOBEACHHBIX KAYECTBEHHBIX PEAKIIUSIX KATHOHOB..

3. ChopmyaupoBaTh BHIBOJ] O MMPOBEACHHBIX KAYECTBEHHBIX PEAKIIUIX aHHOUOHOB.

Paszpnes S. Pasges 1. Teopernueckue ocHOBbI Xumuu. JlabopaTopHasi padora
«M3yueHne BIMSHUS PA3IUYHBIX (PAKTOPOB CKOPOCTh XUMUYECKOU PEAKIIIN

Ha3Banune teMbl

Tema 1.6. CKOpOCTb XUMHUYECKUX
peakiui. XMMUYE€CKOE PAaBHOBECHUE

Pesynbrat oOyueHus

XapaKTepI/ISOBaTB BIINSHHNC N3MCHCHMUS
KOHIOCHTpPAKKU BCIICCTB, PCAKITUHU
Cpeabl U TEMIICPATYPbI HA CMCIICHUC
XHUMHWYCCKOI'O PABHOBCCHSI

OO01mme KOMIIETEHIINT

OK 01 OK4IIK 3.2

Bomnpock! qiisg nomycka k 1abopaTopHoit paboTe

1 JlaitiTe onpeneneHre CKOPOCTH pEaKIIUU.

2. Kakue pakTopbl BAUSIOT Ha CKOPOCTh PEAKLIMU?

3. ChopMmynupyiTe3aKOH COXpaHEHUs JEUCTBYIOIIUX MaCC.

[IpoBeneHue onbITOB

OO6opynoBaHHe M MOCYa

PEAKTHUBBI

CreksiHHbIE TPOOUPKHU

11 pacTBOp THOCYIb(aTa HATPUS

CIIMPTOBKA

0,1 M pacTBOp CepHOM KHCIIOTHI

JepIKaTeIIb

IlepmaHranar Kajuus

I[laBeneBas kuciaoTa,

pactBop xJsopu xeinesa (I11)

pacTBOpa POJIaHU 1A KaTus

pacTBOp XJIOpHUAA KaIusi

‘ AJITOpUTM NpOBEJEHHUS OnbITa |

‘ Bormpocsl u 3ananus




OIIBIT 1. BansiHue KOHUEHTPAUMHU
pearupyrliiux BellecTB HA CKOPOCTh
XHUMHYECKOU peaKkuyu.

[TpoGieMHBIH OTBIT
[TIpurortoBUTH
THOCYIb(aTa

TpH
HaTpUs

pacTBopa
Pa3JIMYHON
KOHILIEHTpauu. JlJist 3TOro B Tpu Cyxue
npoOHpKH BHECTU: B MEpPBYI0 —OMI 1H
pacTBopa THocyib(dara Hatpus u 10 mi
BOJBI, BO BTOpYyI0 — 4mu lH pacTtBOpa
THOCYyJIb(paTa HaTpusi U 2 MJ BOJBI, B
TpeThro — 3 pacTBopa
THOCYJb(haTa HaTpus 3 MIL.

Bxitounts cekynnomep. B mpoOupku

MI lH

no6aButh mo 6 min 0,1M pactBopa

CEpPHOM KUCIIOTHI.

Yro BbI HaOMONAeTE?

[To cexyHmomMepy U3MEPUTH BPEMS OT
MOMEHTA JT00aBJICHUS KUCIOTHI JI0
HOSIBJICHHS B PACTBOPE 3aMETHOM
orajecueHINH
Briucats 3HaueHus B Ta0aMIly
OdopMuTh pe3yabTaThl HAOIIOJCHUI B
BUJIE TpaduKa

AJITOPUTM NPOBEJAECHHUS ONBITA 2

Bornpocsl u 3aanus

OmnbIT 2. BausiHue Temnepatrypbl Ha
CKOPOCTh XUMHUYECKON peaKkuum

Hanute B crakanbsl HA 1/2 BBICOTHI

BONY: B IIEPBbIN CTaKaH —
BOJIONIPOBOJIHYI0, BO BTOPOM — CMECH
BOJIONIPOBOTHOM u ropsiaei

(temneparypa nomkHa ObiTh Ha 10°C
BbIIIE, YEM B MEPBOM CTaKaHe), B
TpEeTU — ropsdyro (TemmepaTypa Ha
10° BbIlIE, YEM BO BTOPOM CTaKaHe).

B tpu npobupku Habpath mo 10
Kameiab |H pacTBopa THOCYJb(]aTa
HaTpus M ONYCTUTh MO OJHOW B
CTaKaHbI.

3amepuTh TeMIeparypy B
cTtakaHax. He BbIHUMas TPOOUPKY C
tuocynbdarom, mpobaButh B Hee |
KaIullo 2H CEpHOM KUCIOTHI U U3MEPUTH
BpeMsi 1O CEKYHJIOMEpPY OT MOMEHTa
N00aBJIEHUS KHUCJIOTHI J0 TMOSIBICHUS
JIETKOH onajieClECHIINH.
[ToBTOpUTH ONBITHI c pacTBOpOM
THOCYIb(aTa U CEPHOM KHUCIOTOM MpH

OO0bsicHuTE HAOIIOITaeMBbIE SIBJICHUS
OObsicHuTe, MoYeMy (GopMyia KUCIOThI
H,S103 siBnsieTcs ycinoBHOU

CocraBbTe ypaBHEHHS pEaKILIMi,




IBYX JIPYTUX TEeMIIepaTypax.
[IpousBecTH OTCUET BPEMEHU PEaKIUU
0 CCEKyHIOMEpPY, KaKk U B IIEpPBOM
ciydae.  Pesymbrarhl  HaOIIOACHHUI
BHECTH B TaOJIHUITY

AJNTOpPUTM IPOBEICHHUS ONbITa3

Bonpocsl 1 3a1anus

OIIBIT 3. BiausiHue KaTaJau3aTopa
HA CKOPOCTh XUMHYECKOH peakumnu

B  1aBe  npoOupku  MOMECTUTH
HECKOJIbKO Kamenb pacTtBopa KMnOy,
IM pacTBOpa ImIaBEJIEBOM KHUCJIOTHI U
CEpHOM KHUCIOThl. B oaHy wu3 HHX
Opocuth Kpuctamuk MnSQO4.  Yepes
HEKOTOPOE BPEMSI OTMETUTh U3MEHEHUE
OKpacKH pacTBOPOB B MPOOUPKE.

Yro BRI HaOMIOMAETE?
UemsBisieTcss TepMaHTaHaT Kaius B
ATOM peakuun?

AJITOpUTM NpOBEAECHUS onbITa 4

Bonpocsl u 3a1anus

OIIBIT 4. CMenienune XHMHYECKOro0
paBHOBeECHUSA npu N3MEHECHUHU
KOHIIEHTPALMM BelleCTB.

B xumuueckuil crakan Haneite 20 mu
BOJBI W J00aBpTe 10 2  KaIlid
HACBIIIIEHHBIX  PAacTBOPOB  XJIOpUJA
xkene3a (III) wupacTtBopa pomaHuga
Kanus. PacTBop pa3Meniars CTEKISTHHON
MaJO4YKON U COJEPKUMOE Pa3IuTh B 4
npobupku. OaHy w3  npoOUpokK
OCTaBUTh B KaU€CTBE KOHTPOIBHOM (151

cpaBHeHus1). Brectm B mepByro
pOoOUPKY KOHIIEHTPUPOBAHHBIN
pacTBOp XJIOpHIA KeJie3a, BO BTOPYIO —
HECKOJBKO  Kalelb  HaCBIIMIEHHOTO

pacTBOpa pojaHuAa Kalus, B TPEThIO —
HEMHOT'0 TBEPAOr0 XJIOpUAA KaJlusl.

ConocraBbTe MHTEHCUBHOCTH OKPAacKu
MOJlyYEHHBIX PAcTBOPOB C  IIBETOM
UCXOAHOTO pacTBOpa B KOHTPOJIHHOU
npoOupKe.

Yro BbI HAOMIOHaETE?

Pe3ynbrarhl BHECUTE B TAOJIHUILY.

JlaiiTe 0OBsICHEHHS HAOII01aCMBIM
SIBIICHUSIM.

O6paboTka pe3yabTaToB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEaKIIMH OT

KOHOCHTPAIWH,

2. CdopmynupoBaTh BBIBOJ] MOYEMY 3aBUCUMOCTD JOJIKHA BBIPAXKATHCS MPSMO

JIMHUEU Y NOYEMY B KAUECTBE MEPBOM TOUKHU ITOM MPSIMOU IPABOMEPHO

HCIIOJIB30BATh TOYKY Hadajla KOOPAHWHAT.

3. CdopmynupoBaTh BBIBOJ] O BIUSHUU TEMIIEPATYPhl HA CKOPOCTh PEAKITUH.
4. CdopmynupoBaTb BeIBOJ 0 pojii MnSO4 Ha CKOPOCTh XUMHUECKON PEaKIINH.




Pa3znen 4. YraeBogopoasbl. JJaboparopHas padota "YrieBoaopoibl "

Tema 4.2. PU3UKO--XUMUUYECKHUE

Ha3Banue teMbl N
CBOMCTBA YIJI€BOJAOPOIOBY»

PesynbTar o6ydenus YcTaHaBIMBaTh 3aBUCUMOCTD (PU3HUKO-

XUMHYECKHUX CBOMCTB OPraHUYICCKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO0111e KOMIIETEHIINT OK 01 OK4

Bompocsr qist nomycka k 1abopatopHoii pabote

a) copMyIHpyITE 1EIb MIIAHUPYEMOT'0 SKCIIEPUMEHTA
0) 00BsSCHHTE, K KAKOMY KJIaCCy OPraHUYECKHUX BEIECTB OTHOCUTCS ITUJICH;

B) OOBSCHUTE, KAKUMU XHUMHUYECKUMH CBOMCTBaMU 00J1aJJal0OT BELIECTBA
JTAaHHOT'O KJIacca, KaKue KaueCTBEHHbIE peakluu JJIsl UX OOHapyKEHUS
UCITIOJIb3YIOTCS;

r) OOBSICHUTE, KAK MOXHO MOJIyYNTh BEIIECTBA JAHHOIO KJIacCa COCANHEHUN
B J1a00paTOPHBIX YCIOBUSIX;

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

€)  MepeYHCIUTE OCHOBHBIEC aCTIEKThI COOJIIOICHUS] TEXHUKH 0€30MaCHOCTH IIPH
pabore ¢ JIBXK (3TuioBbIN CIUPT), arpeCCUBHBIMU PEAareHTaMu
(KOHIIEHTpUPOBAHHAS CEpHAsl KUCIIOTA), HarpeBaTeIbHBIMU MTPUOOpaMuU
(ciupToBKa).

[IpoBeneHue ONBITOB

OG6opynoBaHue 1 Mocya pEaKTUBBI

CrexsiHHbIE TPOOUPKHU Konuentpuposannsiii pactsop H2SO4
[ItatuB 175t IPOOUPOK OTHUIIOBBIN CIIUPT

CnuprtoBka PactBop KMnO4

Cronuku bpomMHas Boga

[Tecok

AJITOpUTM NpPOBEJEHHUS ONbITA | Bonpocsl u 3a1anus

OIIBIT 1.BuusinMe KOHIEHTPAUUH
pearupylimux BelecTB HA CKOPOCTh
XHUMHYECKOH peakumu.

1. ITomy4nTh 3TUIIEH AeTUIpaTallueH 1. Yro npoucxoaut B mpoodupke? Yo
ATUJIOBOTO CIIUPTA, OOHAPYKUTH €TO, Halrozaere?
A3yYUTH €T0 CBOMCTBA. 2. K KaKOMY THUITY XUMHWYCCKUX

1.1. B mpoGupky HamuTh 2-3 M peakIui oTHOCSATCS 3T Tporecchl? Kak




STHJIOBOTO CIIUPTA U OCTOPOKHO
100aBUTH 6-9 MJI KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI. 3aT€M BCHINATh
HEMHOTO MPOKAJIEHHOTO MecKa (MeCOK
WJTH MEJIKHE KyCOYKH TIEM3bI BBOJIST IS
TOT0, YTOOBI IPEIOTBPATUTH TOTUKH
YKUJKOCTHU TIPU KUTICHUH ). 3aKPBITh
poOHPKY MPOOKOH ¢ Ta300TBOHOMN
TpyOKOI1, 3aKpENUTh €€ B IITATUBE U
OCTOPO’KHO HArpeTh COMCPKIMOE

npobupku (puc.l)

Ha3bIBAKOTCS?

3. Kak meHseTcst okpacka pacTBOpOB?
[Touemy?

4. KakuMm mjiaMeHeM ropuUT 3TUjieH?
[Touemy?

5. CocTaBUTh YPAaBHEHHS MMPOTEKAIOIIIAX

IIpoHcCCOB.

™y E - AN

Br,  KMnO,

1.2. OcTOpOXHO, pABHOMEPHO HarpeTh
CMECh.

1.3. B apyryro npobupky Haneunte 2-3
MJI pa30aBJICHHOTO PacTBOpa
[IEpMaHraHara Kajaus, ¥ IIpOIIyCTUTE
Yyepes HeTo ras.

1.4. B TpeTblo MpoOUpPKY HAIUTH 2-3
MJ1 OPOMHOM BOJIbI, OITyCTUTD
ra3o0TBOJIHYIO TPYOKY JI0 THA ITOU
pOOUPKHU U TIPOMYCTUTH Yepe3
OpOMHYIO BOAY BBIIEISIOUINIICS ras3.
1.5. BBIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa U IMIOBEPHYTH €€ OTBEPCTUEM

KBEPXY, IMOHKEUb BBIJCIISIONTUICS Ta3
(puc.2).




C;H;O0H (aruio-
BBIM CIIMPT)

H,SO,

O6paboTka pe3yabTaToB:

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

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

3. CdopmynupoBarh BBIBOJ O COc00ax 0OHAPYKEHHSI TUIICHA.

Paznen 5. Kuciioponoconep:xaniue oprannyeckue coegunenns JlaboparopHas
pabora " CoiicTBa criupToB "

Tema OU3UKO-XUMHUUYECKHUE CBOMCTBA
HasBanune TemMbl KUCJIOPOI0COACPKAINX OPraHUUYECKUX
COeINHEHNH

PesymbsTar o6ydeHus VYcTanaBnuBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB OPraHU4CCKUX

BCUICCTB OT CTPOCHUSA MOJICKYJI

OO01Me KOMIEeTEHIIN OK 01 OK4

Bormpocs! a1 momycka k 1abopaTopHoil pabote
1. Knaccuduxkanus ciupTos.
2. C moMOmpH KaKOTO PEaKTUBA MOYKHO Pa3JIMUYNATh JTWIOBBIA CHUPT H

TIMLEPUH?
3. Tlonyuuts C;HsONa M0XHO B3aUMOJIEMCTBUEM ATAHOJIA C:
1. Na 2. NaOH 3. NaClI 4. NaH

4. Hanuiurre Ka4YeCTBEHHYIO PEAKIIMIO Ha CIIOKHBIE CIIUPTHI.
5. I'muepun OTHOCHUTCS K KJIacCy COEIMHEHUM:
A.Omnoatomusie ciupTel  b. [IpocTsie adups
B. MHuoroaTtomubie ciupThl  ['. Anibieruabl
6. [lepeBon C,Hs — C,HsOH ocymectBisieTcst peakiuen:



1. I'upparaiuu

2. 'mapupoBaHus

3. Jleruaparanuu 4. I'openus

7. Hanumure CTpyKTypHBIE (POPMYIIBI COCTUHEHUIH;

1. 3-MeTHInIeHTaHOA-2,

2. 2,4-mumMeTHN- 3-3THITEeKCcaHoIa-2

8. Hanuimre Bce n30Mepbl reKcanoa-3

[IpoBeneHne OnpITOB

O6opynoBaHue 1 Mocyia

PEAKTHUBBI

CrexJisiHHBIE TPOOUPKHU

M30aMHUJIOBBIM CIIpT

CIIMPTOBKA

TJINIOCPUH

ACPIKATCIIb

copOuUT

STUJIOBBIA CUPT

pactBop rujapokcuaa Hatpusi (NaOH),

pacTBOp NEpMaHTaHATa KaJusl,

pacTBOp cysbdaTa Meau

BOJIa

AJITOpUTM IPOBEACHUS OnbITa |

BOHpOCBI " 3aJaHUs

OneiT 1. U3yyeHue pacTBOPHMMOCTH
CIIMPTOB B BOJie.

B derbipe mpoOuWpkm mTOMeECTHTE
HEOOJIBIITUE KOJUYECTBAM CIEAYIOIINX
CIIUPTOB: U30aMUJIOBBIH,
riunepuH u copobut. JloGaBbTe K HUM

ATUJIOBBIM,

mo 1 mn BOJbI 1 XOPOWLIO BCTPAXHUTC.

Onumure arperaTHOe€ COCTOSTHUE
CIIUPTOB

Onumunre 3anax

Onuumre pacTBOPUMOCTD B BOJIE
CIIUPTOB

ITouemy y ciupToB pa3Has
pPacTBOPUMOCTH B BOjiE?

AJITOpUTM NIPOBEACHUS ONbITA 2

Bormpocsl 1 3aanus

OneiT 2. OxkucjieHue HTaHOJIA
PacTBOPOM MEPMAHIAHATA KAJIUS.

[1poOsieMHBIA OTBIT

B mnpobupky Hameiite 1 wn
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO
pacTBOpa nepMaHraHaTa Kajaus u 1 i
Cwmech

pacTBOpa CEpHOM KHUCIOTBHI.

BEUIECTB IEPEMELIANTE.

Yro BbI HAOMIOHaETE?

[louemy obOecuBeunBaeTca  pacTBopa
MepMaHraHara Kaaus

Onuirre 3anax pacTBopa.

Hanwummre ypaBHEHUE peakiuu

OKHCJICHUA 3TaHOJIA.

AJITOpUTM NIPOBEAECHUS ONbITA 3

Borpocsl u 3ananus

OnbiT 3. KoMmmiekcooOpazoBaHue




MHOTIOAaTOMHBIX CIMPTOB

B mpobupky wHamedite 3 M
pactBopa NaOH u 1 wmun pactBopa
CuSOy4, noydeHHBIN 0CaOK pa3AeiIuTe
Ha Tpu 4acTtu. JloOaBbTe K ocajky mo 1

MJ B OJIHY MPOOHUPKY BOJIbI, B IPYTYIO

Yro BbI Habmo1aeTe?
PesynbTaT cpaBHHUTE.

B kakoii mnpoOupke pacTBOpHUIICA
rony6oit ocanok Cu(OH),?
TéMHO-cMHMII  UBET  pacTBopa B

MpoOUpKe ¢ KAKUM BELIECTBOM?

— JTaHOJIa, B TPEThIO — TIHUIEpPUHA.

CoflepkUMOe  NPOGUPOK  DHepruyHo | HAIHIIATE ypaBHCHHC — peaKklinn

BCTPSXHHUTE.. obpazoBanust Cu(OH),
Hamumite ypaBHEHHUE peakuuu
oOpa3oBaHHUsI ~ KOMILJIEKCHOH  COJIH
riiepaTa Meau.

1. O06paboTKa pe3yIbTaToOB:

2. Ilpoananu3upoBaTh MOJYyYECHHbBIE PE3YJIbTATHI.

3. CdopmynupoBath BbIBOJ O (PU3UKO-XUMHUUECKUX CBOMCTBAaX CIUPTOB 4.

3.ChopMynupoBaTh BEIBOJ] KAU€CTBEHHBIX PEAKIUIX CIIUPTOB

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora

" CoiicTBa KapOOHOBBIX KUCIOT "

HasBanune TeMbl

Tema 7.2. «CBolicTBa OpraHUYECKUX
COCAMHEHUI

Pesynbrat oOy4ueHus

YcraHaBiauBaTh 3aBUCUMOCTh (I)I/I3I/IKO-
XUMHYECKUX CBOMCTB OpraHn4YCCKHX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO01mme KOMIIETEHIINT

OK 01 OK4

Borpocs! a1 momycka k 1abopaTopHoil paboTte

1). Kakue BemiecTBa Ha3bIBatOT KApOOHOBBIMU KUCTIOTaMU?

2. Hanumure cTpyKTypHBIE POPMYJIIBI CIETYIOUMX KUCIOT:

a) 2-3TiI0yTaHoBas KUcaoTa, 0) 2,2-AMMETHINPONOHOBAs KUCIOTa

B)2-MeTUJI-3-MPONUII-3-3THIT€KCAaHOBAasA KUCIIOTA.

3. Hanummure ypaBHEHUE 3JEKTPOTUTUYECKON TUCCOLMAIIUN YKCYCHOW KUCIIOTBHI.

4. OT 4yero 3aBUCUT PaCTBOPUMOCTH KapOOHOBBIX KUCIIOT?

[IpoBeneHne onbITOB

ObopynoBaHue U OCyAa

PEAKTHUBBI

CrexsiHHbIE TPOOUPKHU

OEH30MHAasA KUCI0Ta

CIIMPTOBKA

YKCyCHas KUCI0Ta

JIepIKaTeNb

pacTtBop (peHonbTanenHa

CTCKJIXIHHBIC ITaJIOYKAa,

Maraum




poOKa ¢ Ta300TBOIHON TPYOKOH

pactBop rujapokcuaa Hatpusi (NaOH),

JepKaTe

PactBop okcupa meau (11),

CIIUPTOBKA

pacTBOp cynbhara MeIu

CTaKaH

BOJZA

AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI N 3aJaHUsA

OnsiT 1. U3ydyeHue pacTBOPHMMOCTH
CIIMPTOB B BOJI€.

[TpoOGaeMHBII OTBIT

B onny npoOupky Hayelte 2 M BOABI U
n00aBbTE 3 KAl YKCYCHOM KHCIIOTBI,
MOJIYYEHHBI PACTBOP NEpPEMEIANTE.

B npyryto npoGupky HaneWte 2 M
BOJBI U J100aBbTE HEMHOI'O OEH30MHOI
KHUCJIOTBI, COJAEPKUMOE MEepEeMEIIanTe;
Torna 3Ty mpoOupKy Harpeure.

3aTeM OXJIaJguTe MOJI XOJIOJHON BOJIOM.
[IpubaBpTE K OCAaIKy HEMHOTO pacTBOpa
TUAPOKCUIA HATPUSL.

Onummre ¢puszndeckue KapOOHOBBIX
KHCJIOT

Kaxkune kucioTsl pacTBOpHIUCH?

OT 4ero 3aBUCHUT PaCTBOPUMOCTH
CIIupTOB?
YTo npoucxXoauT NpU HarpeBaHUU U
OXJIAKICHUH HEMHOTO OE€H30MHON
KHCJIOTBI?

AJITOPUTM IIPOBEACHUS ONbITA 2

BOHpOCBI M 3aJaHUs

OnbIT 2. B3auMoaeicTBHE YKCYCHOM
KHCJIOTHI ¢ METAJIAMH

B npobOupky Hanedte 2 M
YKCYCHOM  KHUCJIOTBI W J00aBbTE
HEMHOTO  METaJULIMYECKOr0  MarHus,
3aKpOMTE poOKOI c MPSIMOU

ra300TBOIHOMN TPYOKOM.
ITonoXrurte BBIICIISAIONINICS Ta3.

Yro BbI HAOMIOHaETE?
Kaxkoii ra3 Beigensgercsa?

Hanmmmre ypaBHEHUS peakiuu.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Borpocsl 1 3ananus

OnbiT 3. B3auMoaeiicTBue YKCYCHOM
KHCA0THI ¢ okcuaoM meau (I1)

B mpobupky momectute 0,2 T okcuma
menu (II) u npuneiite 1-2 mn ykcycHou
KHCIIOTBI, OCTOPOKHO Harpente B
MJIAMEHU CIIUPTOBKH.

Yro BbI HAOIOHaETE?
OTMeThTE U3MEHEHHUE [BETA.

Hanumure YPaBHCHHUC PpCaKINU.




AJITOPUTM NPOBEJCHUS ONbITa 3 Bornpocsl n 3aianus

OnbiT 4. B3aumojeiicTBre YKCYCHOI
KHCJIOTHI ¢ THAPOKCHIAMH

B npoOupky nHaneiite 2 - 3 M | Uto Bbl HaOm0MaeTe?
pacTBOpa rMAPOKCHIA HAaTpHs, 106aBbTe | [I0UeMy H3MEHSIETCS IBET PacTBOPOB?
2 xannu eHosndranenna u npuneiire 2 | Hanummre ypaBHeHHE peakiuy.
- 3 MJI YKCYCHOU KUCITOTHI.
B npoOupky Haneiite 2 - 3 M pacTBopa
THUAPOKCHUIA HATPUs, T0OABbTE TAKOE JKE
KOJIMYECTBO pacTBopa cyibdaTa MeIu.
K nomnyyeHHoMy roiyOoMy oOcaaky
IPWIEHTE YKCYCHYIO KHUCIIOTY.

O06paboTKa pe3yIbTaToB:

1. IIpoananu3upoBaTh MOITYUYECHHBIE PE3YJIbTATHI.

2. ChopmynupyiiTe BBIBOJ O PUBHKO-XMMUYECKUX CBOMCTBAX OPraHUYECKUX
KHCJIOT.

3. ChopmynupyiiTe BbIBOJ 00 OOIIMX CBOMCTBAX MUHEPAJIBbHBIX U
OpTraHUYECKUX KUCIIOT.

Pasznen 7. CTtpoenue u cBoiicTBa OpraHn4yecKux BemecTs. JlabopaTopHas padbora
" Unentudukanus OpraHM4ecKuxX COSIUHEHUM OTIEIbHBIX KIaccoB "

Tema 7.3. «Unentudukarus
OPraHUYECKUX BEIIECTB, UX 3HAUYCHUE U
Ha3zBanue Tembl pUMEHEHUE B OBITOBOH U
IIPOU3BOJACTBEHHOU JIESITEIIbHOCTH
YEJIOBEKA»

Pesynbrat oOy4eHus HccnenoBath KaueCTBEHHBIE PEAKIIAN
OPraHUYECKUX COCAUHEHUN OTACTbHBIX
KJIACCOB

OO01e KOMIeTEHIINN OK 01 OK4

Borpocs! a1 momycka k 1abopaTopHoil paboTte
1. Kakue BeliecTBa Ha3bIBAlOT KUpamMu?
2. Knmaccudukanust >xupos.
3 Kakue BelllecTBa Ha3bIBAlOT caxapaMu?
4. Knaccudukarus caxapos.
4. Yem anibJ103b1 OTIIMYAOTCS OT KETO3?
IIpoBeneHue OnbITOB

O6opynoBaHue 1 Mocya pEaKTUBBI

CrexsiHHbIE TPOOUPKHU OeH30itHas KucIoTa




CIIUPTOBKA

YKCyCHas KHCI0Ta

JepKaTeIb

pactBop (heHonbTanenHa

CTCKJIAIHHBIC ITaJIOYKa,

Marauu

poOKa ¢ ra300TBOAHOMN TpyOKOH

pactBop ruapokcuaa Hatpusi (NaOH),

Jep)kaTe PactBop okcuma meau (11),
CIIMPTOBKA pacTBop cyabdaTa MeIu
CTaKaH BOJIA

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! n 3aganus

OnbIT 1. Onpenesienue
HenpeaeJbHOCTH KUPOB.

[1po6IeMHBIH OTBIT

B npobupky namedite 2 - 3 wmi
pacTUTENBHOrO0 Macina, 1o0aBbTe 5 - 6
KareJyib pacTBOpa Hoaa po30BOTO IBETA,
IPUTOTOBJIEHHOTO Ha
YETBIPEXXIJIOPUCTOM YTIIEPOJE.

CMmech B MpoOMpKE 3HEPTUYHO

BCTPAXHHUTC.

Yem 00ycoBIeHa HEMIPeIeIbHOCTD
R107000701(0):94

OOBsICHUTE UCUC3HOBEHUE PO30BOI
OKpacKu Moja.

Hanumire ypaBHEHHE peakiuu

AJITOpUTM NPOBEACHUS ONbITA 2

Bormpocsl 1 3aianus

OnbiT 2. Boccranosienne Cu(OH):
IJIIOKO030H B LIEJIOYHOM cpefe.

B npobupky mnomectute 1 wmi
pactBopa CuSOg4
NaOH.
DHEPrUYHO BCTPSIXHHUTE.

U 2 MJ pacTBOopa
[Tomy4yeHHbIN 0CaJIoK
Buecure B
poOupKy 1 MIT pacTBOpa TIIFOKO3BI.

[Ipobupky  cierka  Harpeutre B
IJJAMEHU CIHAPTOBKA JI0 W3MEHEHUS
I[BETA, Iep)Ka €€ HAKJIOHHO

Yro BbI HAOMIOHaETE?
Kaxkoii et oOpa3oBasiierocst ocaaka?

Hanumumre ypaBHEHHS peakUyu.

Uro BbI HaOIo1aeTe nocJie
HarpeBaHus?
Hanumwre YpaBHEHUS peaxkuui

okucienus riaoko3sl Cu(OH),

AJITOpUTM NIPOBEAECHUS ONbITA 3

Borpocsl 1 3ananus

OnbIT 3. BoccranoBienue
aMMHMAYHOT0 pacTBopa Ag0
IJI0K030i  (peakuusi cepeOpsiHOTO

3epKaJia)




B mpobupky mnomecture 1 ™ | Uro Bel Habmonaere?
pactBopa AgNO; 1 pactBop NaOH go | Uto  oOpasoBaioch  Ha  CTEHKax
o6pasoBaHus ocafka. K monydeHHOMy | IPOOHPKA?
ocafKy JoOaBIIsHTE 10 KaruisM pacTop | Hamummre YpaBHECHUC pCaKknnn
NH4OH 1o ero pactBopeHus. K | CepeOpSIHOTO 3epKajia Jis IIIFOKO3BI.
PO3pPavYHOMY aMMHUAYHOMY PacTBOPY
Ag,O nobasbre 2 M 3 %-ro pacTtBOpa
TJIIOKO3bl M HArpemuTe CMech 10
KHUTICHUS Ha CIIMPTOBKE.

AJ'II‘OpI/ITM IMPOBCACHUS OIIbITA 3 BOHpOCBI N 3aJaHUsA

OnbiT 4. KavyecTBeHHAsi peakunusi Ha
KpaxmaJ ¢ Hoa0M

Haneiite B npobupky 5 mun 1%-noro | Uro BbI HaOmonaere?
pacTBOopa Kpaxmana, BHecute 2 - 3 | [louemy m3meHsieTcs UBET pacTBOpa?

KaIljin pa36aBﬂeHHOFO pacTBOpa Honaa Hamumure YpaBHEHHUE PEaKIIUU.

OO6paboTKa pe3yIbTaToOB:
1. IIpoananu3upoBaTh MOITYUYECHHBIE PE3YJIbTATHI.
CdopmynupyiiTe BBIBOJ O PUIUKO-XUMUYECKUX CBONCTBAX KHPOB.
ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX YTIIEBOIOB.
ChopmynupyiiTe BBIBOJ O PUBHKO-XMMHUYECKUX CBOMCTBAX Kpaxmaa.
ChopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKITUSAX KUIKUX KUPOB.
ChopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUAX aJTb/I03.

Nk

CdopmynupyiiTe BBIBOJ O KAYECTBEHHON PEAKIINH KUJKUX KpaxmaJa.

Pazgen 8. XuMus B ObITY ¥ IPOU3BOJICTBEHHOM JAeITEIbHOCTH YeJI0BEKA.
JlabopaTtopHas paborta «OnpeneneHue KECTKOCTH BOJIBI i CIIOCOOBI €€ yCTPaHEHU S »

HasBanue temsl Tema 8.1.
XUMHUYECKHUE TEXHOJIOTUU B IIOBCEIHEBHON U
poheCCHOHAIBHON JISITEIIbHOCTH YeJIOBEKa

Pesynbrat oOyueHus WccnenoBarh XUMUYECKHUM COCTaB MPOO BOBI

OO01e KOMOeTeHIINH OK 01

Bompocs! mist momycka k 1abopaTopHoit pabote

a) chopMyJIUpyHTE 1IETb TJIAHUPYEMOTO IKCIIEPUMEHTA
0) chopmynupyiiTe onpeaesieHIe )KECTKOCTh BOJIbI;

B) KaKasl BOJa CUMTACTCS JKSCTKOM?

r) OOBSCHUTE, KaKUM METOJIOM BbI OyJ€TE ONPENEATh ) KECTKOCTh BO/IbI;




I[) Ha 4ém ocHoBaHa KOMIIZICKCOHOMCTpUA KaK MCETOJ THUTPUMCETPHUYCCKOIO

anaiauza?

€) 3a cuér 4Yero MeHseTcH

OKpacka

PEaKIIMOHHOM  CMECH  IpH

KOMILJIEKCOHOMETPUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

[IpoBeneHne OnpITOB

O6opynoBaHue 1 Mocyia

PeakTusnl

bropetka Ha 25mn

1. BOoma

[lITaTuB 1151 OrOPETOK

1. tpunon b 0,05 H

Konunueckue koa0b1 Ha 100 mu1

3. paCTBOpP METHJIOpPaHKa

ITunerka Ha 50 M

4. XpoMOTeH YE€pHBIN

ITunerka wa 10 M1

5. AmMmonuiiHbIil Oydep

11.pacTtBOpM coistHO#M KuciaoThl 0,1 H

Auroputm npoBeaeHus onbiTa Nel

BOHpOCBI M 3aJaHUs

Omnpit 1. Onpenenenue oo
JKECTKOCTH BOJBI
KOMIIJIEKCOHOMETPUUECKUM METOJIOM

1. B Tpu koHH4Yeckue KoJIObI 0TOOpaTh
nuneTkou mo S50 vz uccueayeMon BOIbl
(UTMKBOTHBIN 00BEM V).

2. IlpubGaBuTh B Kaxayo koyi0y mo 10
MA aMMOHUMHOTO Oy(epHOro pactBopa
M — Ha KOHYMKE IImarens — 1O
HECKOJIbKY KPHCTAUTMKOB XPOMOTEHA
4EPHOTO; CMECh B KOJIOAX MepeMeniaTh
BpaIiaTeIbHBIMU JBKEHUAMH. PacTBop
JOJDKEH TMPUOOpecTH IBET KpPAaCHOTO
BUHA.

3. 3anmoHuTh OropeTky TuTpanToM — 0,05
H. pacCTBOPOM TpujoHa b — u
MOCIIEIOBATEIBHO OTTUTPOBATH KAKIYIO
MpoOy B K0JIOE 10 epexoaa BUHHO-
KpaCHOM OKpPACKHU B CHHIOKO.

4. O0BEM TUTpAHTA KAXKbIN pa3 nepe
MTPOBAHUEM JIOBOJMTH JIO HYJIEBOH
DTMETKH, a TMOCJIE — YYUTHIBATH PACXO]]
rutpanTta 10 0,1 wa (Vy, Vo, V).

5. 3aHecTH pe3yJbTaThl TATPOBAHUS B
Ta0JHITy TaKUM K€ 00pa30M TUTPYIOT
eIe JBE MPOOBI BOJIBI.

. DBelunciaure cpenHee  3HAYECHUE
o0béMa TUTpPAHTA (Vo),
M3PacXOJOBAaHHOTO HA  TUTPOBAHUE

aJTUKBOTHOTI'O 00BEMA BOJIBI,

2) Beraucaute ob1ieit )KECTKOCTH BOMIBI,
HUCXOJd W3 3aKOHA DSKBUBAJICHTOB U
IIpUHUMa, 4TO XKECTKOCTh
MPEACTaBIICT COOOM  HOPMaIbHYIO
xonuenTpanuio Ca* u Mg?* B Boze:

>K=¥1000

a

1000 — MHOXUTENb [IJs MNEPEBOJA
€MHHI] HOPMAJIBHOCTH PAacTBOpa MO1b-
9K6/1 B CIWHUILI KECTKOCTH MMOJlb-
K6/l




AJIropuT™ npoBeeHus: onbiTa Ne 2 Bonpocel 1 3a1anus

OmnpiT 2. Onpenenenne KapoOOHATHOU
XKECTKOCTU BOJBI KUCIOTHO-OCHOBHBIM

TUTPOBAHHEM

[1po61eMHBI OTBIT . Bpelunciaure cpeaHee 3HAYCHUE
1. B Tpu KoHHYECKHX KOJIOBI OTOOpaTh | 00BEMA TUTpPAHTA (Vo),
1o 50 Mz uccienyeMon BOJIbI. M3PACXOJOBAHHOTO HA  TUTPOBAHUE

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

nepemMeniaTh BpaliaTeIbHbIMU | BOJBI 110 OopMyJIE:

JBIDKCHUSIMH. K =Y 1000

3. OTTuUTpOBaTh KaXIyl0 QJIUKBOTY Va

tutpoBanEsM 0,1 H PACTBOPOM 1000 — M™MHOXUTENb [ TEepeBoja

SMHUI] HOPMAJILHOCTH PacTBOPa MO.lb-
9K6/1 B €OUHUIBI KECTKOCTH MMOJIb-
K8/l

COJITHOM KHUCIIOTHI JI0 TIEpEX0Jia KEITON
OKpacKH MHAUKATOPA B OPAHKEBYIO.

4. PesynpTaThl BHECTH B TaOJIHIlY
IPOOBI BOJIBI.

OO6paboTKa pe3yIbTaToOB:
1. ITpoananu3upoBaTh MOTYUCHHBIC PE3YIIbTATHI

2. CchopMyaupoBaTh BBIBOJIBI O )KECTKOCTH aHAJIU3UPYEMbIX 00pa3IloB.
3. ChopMynupoBaTh BBIBOBI, 7151 KAKUX 1E€JIEH MOXKHO IPUMEHSATh UCCIIETyEeMbIe
o0Opasisl?

4.3. OueHo4HbIe CpeACTBA PYOeKHOT0 (TEMATHYECKOr0) KOHTPOJISA 10
TUCHMILTHHE «XUMUD)

Py0OexHblil (TEeMaTHUYECKUI) KOHTPOJIb MO JUCHUIUIMHE «XUMHUS» MPOBOIUTCA
B (popMe KOHTPOJBHBIX pabOT MO pas3jenaM OCHOBHOTO MOAYJSl Ha OTAEIbHBIX
3aHATHSX, KEHCOB.

4.3.1 KoHTpOJIbHBIE PadoThI

Pazgen 2. Xumuueckue peakuuu. KonTposabHasa pabGora «CrtpoeHue
BelleCTBA M XUMHYECKHE PeaKIum»

KoHTposnbHas paboTa COIEpKUT YEThIPE BUIA 3aTaHHI:

1. 3aaun Ha COCTaBJIEHUE XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COEIUHEHUA
M0 UX Ha3BaHUIO.

2. 3ajaun HAa COCTABJICHUE YPABHEHUW pEaKIUW: COCIUHEHUS, 3aMEICHUS,
pazioxkeHus, oOMEHa W peakIuid ¢ Y4yacTHeM KOMIUIEKCHBIX COCIUMHEHUH;
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3ajaHusl HAa COCTABJICHUE MOJEKYJSPHBIX M MOHHBIX PEaKIUi THUIPOJIM3a
COJIEH, YCTAaHOBJICHHE U3MEHEHUSI KUCJIOTHOCTH CPEJIbI.

4. 3amauyM Ha pacyeT KOJWYECTBEHHBIX XapaKTEPUCTHK IO YPaBHEHUSIM



XUMHUYECKUX PEaKIUii: MAacCOBOM MM OOBEMHOM JIOJIM BBIXOJIa MPOJYKTA PEAKIIHH
COCIMHECHHUS OT TEOPETHYECKH BO3MOKHOTO; OOBEMHBIX OTHOIICHWHA Ta30B;
KOJMYCCTBCHHBIX XapaKTEPUCTHK HCXOJHBIX BEIICCTB W IPOJYKTOB PEaKIIHH;
Macchl (00beM, KOJIMYECTBO BEUIESCTBA) MPOAYKTA PEAKIIMH, €CJIM OJJHO U3 BEIIECTB
JIaHO B BUJIC pacTBOpPa C OIPEICICHHON MacCCOBOM JI0JIel PaCTBOPCHHOI'O BEIIIECTBA.

1 BapuanT 2BapHUaHT
1. [JomnummTe ypaBHEHUS, YPABHSANUTE, COCTABBTE MOJHBIEC U COKPAIICHHbBIE
VIOHHBIC YPaBHCHUSL.

Mg (NO3 )2 + K3 PO4 = Al C13 + K3PO4 =
Ba (OH ), + H3 PO, = Fe SO4 + Naz POs=
Zn Br, + H,SO; = Mn Cl, + KOH =
2. JlomuimwmTe ypaBHEHUS U ONPEAECIUTE XAPAKTEPUCTUKHU KAKIOM XUMUYECKOU
peaKkuuu.
Na+ O, = Li+0,=
As+0,= Se +0, =
3. IIpocTtaBbTe CTENEHN OKUCIEHUS MIEMEHTOB B CICAYIOIINX COCAMHEHUAX.
BizOs, Ga203, CC14 HMIIO4 FGO, PbOz, PCls, HClO4, HzCI’zO7,
HzCI‘O4, Sl’lSz. XCF4

4.  Onpenenvrte TAN XMMHUYECKON CBSA3U B JJAHHBIX BEIIECTBAX, JIOKAKUTE TO C
HOMOIIBIO CXEM.

KCl, O,,PHs, Ag, Cl,, NaBr, I, MgCl,, H,, SO,, Cu, Nal, F», Fe,
NazO, Ni, CH4, Al, Ca (NO3)2 CaO, Nz, Na, PzOs, BaSO4, 03,
Sg, SO3. 1,0O.
5. PaccraBbTe K03 UIIUEHTHI, ONIPEACIIUTE TUTT PEAKITUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 O3— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccunTath cTeneHn OKUCICHUS I KaXKI0TO AJIEMEHTa B BEIIECTBE
Fe(NO3)3 Ca (NO3),

3. 3anucath GhOpMYJIbI BEIIECTB:

A) cynbdun xenesa (I11) b) cepnas kuciora

A) cepHHCTas KUCTOTA 0) ruapokcun meau (11)

7. ITo ypaBuenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BEIYUCIUTE KOTUYECTBO
BEILECTBA MEIU, €CJIU B peakiuto ¢ xjopuaom meau (II) Berynumno 480 r maruus.
8. CocTaBUTh YPaBHEHUE U ONPEIEIUTD THIl PEAKLIUN

A) cynbdar Oapus + cepHasi KUCJIOTa b) consinas kucnoTa + kapOoHat
KaJbIUs

Pa3znen 4. CTpoeHue u cBOICTBA HeOPraHuveckux Bemniects. KoHTpoabHast
padora «CBOHCTBA HEOPTrAaHMYECKHUX BeleCTB)
KonTtponbsHas pabota conepKuT Tpy BUJIa 3aJaHUN:

1. 3agaum Ha pacyeT MAacCOBOM J0aM (MacChl) XMMHYECKOTO HJIEMEHTa



(coennHeHUs) B MOJIEKYJIe (CMECH).

2. TlpakTuyeckue 3aaaHus 1O KiIacCU(PUKAIIMN, HOMEHKIATYPE U XUMUICCKUM
dbopMylilaM HEOPraHWYECKHX BEIICCTB PA3IMYHBIX KJIACCOB: OMpEIEICHHE Kiacca
HEOPTaHWYECKUX  BEIIECTB, Ha3bIBaTh HEOPTAaHWYECKUE COCAWMHCHHUS IO
MEXITyHAPOJHON ¥ TPUBUAIBHON HOMEHKIIATYPE 10 XUMHUYECKUM (HOPMYJIaM.

3. 3amaHus Ha COCTaBIICHHE YPAaBHCHHH XUMHUYECKUX PEAKIMH C ydacTHeM
MPOCTHIX M CIOKHBIX HEOPTAHMYECKUX BEIIECTB: OKCHIOB METAJIJIOB, HEMETAJIOB H
aM(pOTEepPHBIX 3JIEMEHTOB; HEOPTAaHMYECKUX KHUCIIOT, OCHOBAaHMUA M aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTAHUYECKHUX COJICH, XapaKTEPHU3YIOIINX UX CBONCTBA M CITOCOOBI

IMOJIYyUCHUA.

l. YcraHoBuTe, K KakOMy KJAcCy/Tpynmne OTHOCATCS HEOPraHWYeCcKHe
BemecTra, Gopmyibl KoTopbix ykazanel CoO, HNOs; LiOH, H,S,0; nazoBute
COEIMHEHHUS 110 MEXAYHAPOIHON U TPUBUAIIBHONW HOMEHKJIIATYPE.

2. CoctaBuTh GOPMYIIBI COCTUHEHUI:

a) okcuaa yraepozaa( II) ,0) rugpokcuaa Menu, B) XJIOPOBOJOPOTHOM KUCIOTHI, T)
cysibdara HaTpus

3. Hamucatb ypaBHEHUSI XUMUYECKUX PEAKIIHI:

a) H;SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCO; + HCI1 ) AICl; + AgNOs
VYKka3zarh Ha3BaHMS MPOJTYKTOB PEAKIIMH.
4. PacctaBbTe KOA(PGUIMEHTHI B IPUBEICHHBIX HUKE CXEMaX XUMUYECKUX PEaKIUH.
JlaliTe XapakTepUCTUKY KAKIOM U3 YETBIPEX XUMUYECKUX PEAKIIUI C TOUYKHU 3PECHHUS
Pa3JIMYHBIX KJacCUuPUKaiuii.

a. Hp+ N, — NH3; 1 + Q

0. AL + Fe;O; — ALO; + Fe + Q

B. CaCO3; — CaO + COyt - Q

r. NaOH + H,SOs — Na,SOs + H,O + Q
5. T'openne ammuaka

4ANH;3) + 3021 = 2Nory + 6H2O) +Q

SIBJISIETCSL PEaKLIUEN
1) COCJIMHCHUS, KATAJTUTHYECKOH, SHIOTEPMUYECKON
2) 3aMEIICHUS, KATATUTUYECKOM, IK30TEPMUUECKOU
3) OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHON, HEKATAIUTUYECKOM, SK30TEPMUYECKOHN
4) | oOMeHa, HEeKaTAIMTUYECKOM, SHIOTEPMHUUECKOM

6. Beruncimmre MmaccoByto 10110 cepedpa B okcuje cepedpa (Ag,0)

Pasznes 7. CTpoeHue v CBOMCTBA OPraHNYECKUX BELIECTB.

KonTtpoJsbHas padora «CTpoeHne M CBOMCTBA OPraHUYECKNX BeleCTB)




[To utoram uzydenus paszzena 7 odydaromuecst OyAyT CIOCOOHBI:

- ONPEAENATh NPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCAM
OpPTraHUYECKUX COCTMHEHUI; TOMOJIOTH U U30MEPBIL;

- Ha3bIBaTh M3YUYECHHBIC BEIIECTBA [0 «TPUBUAJIBHOW» WM MEXTYHAPOIHON
HOMEHKJIaTYpE;

- XapakTepPU30BaTh CTPOCHUE U XUMUYECKUE CBOMCTBA U3YUYCHHBIX
OPraHUYECKUX COCANHECHUN;

- OOBACHATH 3aBUCUMOCTH CBOMCTB OPraHMYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

- TPOBOJUTH BBIYUCIICHUS 110 XUMUYECKUM (HOpMYyJIaM U YPaBHEHUSIM.

TeMatnueckuil KOHTPOJIb OCYIIECTBISIETCA METO/IOM TecTupoBanus (1) unu B

dbopme nmucbMeHHOM paboThl, BKIIIOYAIOIIEeH nMpakTudeckue 3aaanus u 3agaqu (11).

BemiecTBo, cOCTaB KOTOPOTO BhIPAaKEH MOJIEKYJIApHOU popmyoit C3Hs,

OTHOCHUTCA K KJIaCCy:

1) ApeHsbl 2) ankaHbl
3) AnkeHbl 4)ankvHbI
2. HasBanue Bemectsa, hopmyna kotoporo: CH3-CH(CH3)-CH,-CH,-OH
A) OytaHois-2 b) mnenranon-2
B) 2-metunGyranon-4 r) 3-meTunOyTaHoi-1
3. Bemecto, umeroniee hopmyiny CH,=CH, Ha3bIBaeTCs:
1) TOJIYOJI

2) 3TUJICH
3)  riauuepuH

4) IIPOTIaHOJI

4. BemecTBo, Ha3BaHUE KOTOPOTO MPOMUOHOBAs KUCIOTA, UMEET (popmyJTy:
1) CHsOH

2) (CM.NH

3) CH3-CH,-COOH

4)  C3H,OH

5. J1Jist ankaHoOB XapakTepHa peaKIus:

1) npucoenuHenus Ho

2) XJIOPUPOBAHUS HA CBETY

3) oOecuBeunBanus pacteopa KMnO4
4) [MOJIMMEpPHU3aLUU

6. Meranoun pearupyer c:



1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

HaTpUEM

BOJOM

BOJIOPOJIOM

METaHOM

YKCyCHasi KUCI0Ta BCTYNAET B PEaKIHUIO C:
AgNO3

NaCl

Na2CO3

H20

BepHbl 11 yTBEpKI€HUS:

A. AMUHBI IPOSIBIIIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOVMCTBA

1)
2)
3)
4)
0.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEPHBI 00a YTBEPKACHUS

HEBEPHO HY OJTHO M3 YTBEPKIACHUIN

VYpasuenue xumuueckoit peakiun C2H6+CI2"C2HSCI+HCI aBnsercs:
peakimen 3aMenieHus, MPOTEKAIOIIEH M0 paIUKATBHOMY MEXaHU3MY
peaKImer MPUCOSTMHECHIS, POTEKAIOIICH 10 PaTUKAIbHOMY MEXaHU3MY
peakimen 3aMenieHus1, MPOTEKAIOIIeH M0 HOHHOMY MEXaHU3MY
peaKIuer MPUCOSTNHECHMS, POTEKAOIICH 1T0 HOHHOMY MEXaHH3MY

B peakmuio «cepeOpsiHOTO 3epKajnay (C aMMHUaYHbIM PacCTBOPOM OKCHJIA
cepebpa) BCTyIaeT:

ATAHOJI

TJIF0K03a

TJIAIICPUH

Kpaxman

Y cTaHoBUTE COOTBETCTBHE MEXKTy HA3BAaHHEM BEIIECTBA M KJIACCOM

(rpynmoii) opraHU4eCKUX COEIUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAJICHKUT.

HasBanwne BemecTBa

A) CH;COOH
B) CH5-CH2-CH;
B)  CH,=CH-CH,-CH3

T') CHs-CH,-OH

Knacc oprannueckux coeTMHEHUI

1)

OJHOATOMHBIC CIIMPTHI



2)
3)
4)
5)
6)

12.

YTJIE€BOIbI

KapOOHOBBIE KUCJIOThI

apOMaTUYECKHE YTIIEBOOPOIbI

HETPEICIIbHBIE YTIICBOIOPOIBI

IpeeNbHbIE YTIIEBOI0PO/IbI

B cxeme npeBpanieHui

15000C kat +Br,

CH,4 X OeH3011

X

BEIIIECTBAMH X| U X> COOTBETCTBEHHO SABJISIFOTCH

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

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

aleTUJICH
ATUJICH
OpoMOeH301
XJIOPOEH3011
dbeHnon
UKJIOTE€KCaH
Onpenenute MOJEKYJsIpHYI0 (GopMysy BellecTBa, conaepxamiero 37,5%
yriepoaa, 50% kucnopoga u 12,5% Bomopoma. OTHOCUTENBHAS ILIOTHOCTh
apoB ATOr0 BEIIECTBA MO BOJAOPOAY paBHa 16.
CH;0H
C,HsOH
HCOOH
CsHsOH
CKoJIbKO JTUTPOB BOJOpOJIa moTpedyerces s obpazoBanus 10,2 © 3THIOBOTO
CIIMPTA U3 AlETaNbJIETU/IA, €CJIM BBIXOJ NPOAYKTa peakuuu coctaBisieT 80%?
6,2 1
3,11
12,75 n
11,2 n
4.3.2 Keiic-3apanus

Keiichl Conb3y0TCA B KaU€CTBE OLIEHOYHOI'O CPEACTBA B paszzenie 6 MpUKIagHOro

MOJTYJISI.

Keiic Nel. «XJ10p B KU3HH 4eJT0BEKA)

B Anonun oObenMHEHHBIMU cujgaMu HalMOHAJIBHOTO HWHCTUTYTa 370POBBS U

ITpedextypHoro yHuBepcutera CHA3YOKHM OBUIO TPOBENEHO HCCIEIOBAHUE.

Yuensie BBIICHUJIM, YTO CCTCCTBCHHBLIC OPraHHYCCKHC BCHICCTBA BCTYIIAIOT B

peaKklMIo ¢ XJIOPUPOBAHHOM BOJION M3-TIOJ KpaHa, 00pa3ys OMACHbIE COECIUHEHUS,



KOTOPBIE MOT'YT CIIyKUTh IPUYMHOU paka. Takue coenuHeHus HasbiBaroTcs MX, To
ecTb «MyTares ukc» nnm «Henus3BecTHbI MyTaren».

3ajanus:

1. Ilpemnoxurte crnocoObl YMEHBIIEHUS SOOBUTOrO BIMAHHMS XJOpa B
IIUTBEBOM BOJE HA OPTaHMU3M YEJIOBEKA.

2. Ucxons u3 cBOEM KU3HEHHOM MPAKTUKHU, MPUOJIM3UTEIBHO pacCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOM BOJIbI BbI HCIIOIB3YETE B TEUEHHE JTHA U ISl KAKUX LENei?

3. Kakue opransl yesnoBeka 00Jibllle BCETO CTPalatoT OT BO3IECHCTBUS XJiopa?

4. Kak BIMSET XJOpUPOBaHHAs BOJAA HA YEIOBEKA ITPU KyIaHUH?

5. Haiinure OONONHUTENBbHYIO HH(MOpPMALMIO O 3aMEHE XJopa IpH
o0e33apakuBaHUU BOJIBI.

6. Wccnenyiite pas3inyHble TOBapbl OBITOBOW XHMHH B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOJEPXKAIUX COECIUHEHUH, YKaXXUTe Mepbl O€30MacCHOCTH
pU paboTe C HUMHU.

Keiic No2. «IlepBble Iaru HHTEPHETA)

B nepuon nepBoHayanbHOoro Oyma Ha HMuHTepHer komnanus Microsoft
oOHapyXuja T1OKa HEOXBaueHHyr0 Kareroputo rpaxnan CIIIA - T1e, krO
[PEANOYUTA MTOJIH30BATh TEJIEBU30PaMHU JJIsl MOIyYEHUS] HH(POPMALIH.

Microsoft caenana nis HUX CHEHUAIBHOE MPEJIOKEHUE - BBRIXOAUTh B CeTh
MOCPEJICTBOM TEJIIEBU3MOHHBIX NPUEMHHUKOB. i 3Toit nenmu B 1996 roay Obuio
pa3paboOTaHO YCTPOWMCTBO - cHEUUalbHAas MPUCTABKA, MPEIOCTABISAIOLIAS
BO3MOXKHOCTh IPOU3BOJIUTH cephuHr B VIHTepHETe depe3 NOJKIIOYEHHE K
teneBusopy (Murepuer-tenesuaenune Microsoft WebTV).

[ToHauany mepcrnekTHBa TAKOrO MPOCTOTO  JIOCTyna K  UHTEPHETY
3alHTEepecoBaja JIIOACH, KOTOPHIM OBLIM UYXIbl BBICOKME TexXHOJOTHH. WX
KOHIIENTYaJIbHO BCE yCTpauMBajio, HO MPOEKT OCTAaHOBUJICA Ha IMOKa3arene B | MiH
MOJAMMUCYUKOB U (PAKTUYECKU OBLIT TOXOPOHEH.

3amaHue:

1. ITouemy 310 Mpon3onUIO?

2. MosxHo 51 06110 U30€KaTh NpoBaia?

3. Kakue Marepuanbl NPUMEHSUIM B IPOU3BOJCTBE MEPBBIX KOMIIBIOTEPOB U

MOHHMTOPOB?

4. 13 yero nenar0T COBPEMEHHBIE MOHUTOPBI?

Keiic Ne3. «Pa3Butne UHTEpHET TEXHOJIOT M)
7 anpens 1994 roga B Poccum Hauanace snoxa MutepHera. [lepBbie rojsl

CKOPOCTh TMPOHUKHOBEHUsSI MOOWIBHBIX ceTell u MHTepHera Obula O4YEHB
HE3HAYUTEIBHON, T.K. HE CYIIECTBOBAJIO COOTBETCTBYIOIIEH HHPpacTpykTypbl. C

2008 roma MHTEpHET pacmpoCTpaHsICSd YPe3BbIUAMHO OBICTPHIMU TeMiamu. Ecim



enl€ HETaBHO YPOBEHb €BPOIECWCKUX CTPAaH Ka3aJCsl YE€M-TO HEOOCTYNHBIM, HO Ha
TEeKYIIUA MOMEHT TYPUCTBI OTMEYAIOT MHOTO s ce0s HeoObyHOTO B PO.
Hampumep, Wi-Fi B o0miecTBeHHOM TpaHCHopTe (Jlaxe B METPO), BO3MOXKHOCTb
NFC ommatel cMapTGOHOM BMECTO TIIIACTHKOBOM OAHKOBCKOM KapThI U T. TI.

B 90-e roapl, xorma mojib30BaTeih CIydyalHO Ha)XXuMajl Ha MOOHWIBHOM
TenedoHe KHOTKY BhIX0/1a B IHTEPHET, ’TO MOTJIO BBI3BATh CEPICUHBIN MPUCTYT —
HACTOJIbKO HETMPONMOpPIUOHANBHBIMA Obuti  Tapudsel. CHTyalnus KapIWHAIBHO
u3MeHwiach. [lo naHHBIM ycTaHOBOYHOTO HccieaoBanus npoekta WEB-Index, B
deBpane-vosope 2020 roma WMurtepnetom B Poccum xorst Obl pa3 B Mecsll
MOJIB30BAINCH B cpeaHeM 95,6 MiH 4denoBek i 78,1% HaceneHus BCeil CTpaHbl
crapuie 12 ner. B cpennem 3a neHp B IHTEepHET BhIX0oaAuau 87,1 MIIH 4€IOBEK WIH
71,1% Hacenenus Poccun.

B 2020 rogy xots 0wl pa3 B Mecsil IHTepHETOM Ha MOOMJIBHBIX YCTPOUCTBAX
nonb3oBMCh 86,6 MiH uyenoBek winm  70,8% Hacenenusa. CpemgHecyTodHas
MobOuibHas ayautopusi MHTepHera cocraBwia 79,8 MiH yenoBek wiu 65,2%
HACEJICHUSI BCEU CTPAHBI.

3aganue:

1. Cpenaitte nporHo3 pa3Butusa HWHTepHET TexHonoruii B Poccum Ha
OJMbKaiIMe msaTh JIeT.

2. [lepeuncnure OCHOBHBIE OaphEPHI, 3aMEJISIONINE ITO Pa3BUTHE.

3. MOXHO 1M Kak-TO MNOPsIMO CelYac IEHTPATU30BAHHBIMU METOJAMHU
YCKOPUTH Mpolecc NpOHUKHOBeHUs MHTepHEeT TexHonoruii B Poccun?

4. Kakue mnoJuMepHble Marepuaibl MNPUMEHSIOT B  MPOU3BOJACTBE
KOMITBIOTEPOB U MOHUTOPOB.

Keiic Ne4. «MbL10»
Bce TBepble TyaneTHbIEe Mbljla U3TOTOBJICHBI HA OCHOBE HATPUEBBIX COJIEH BBICIITUX
JKUPHBIX KHUCJIOT. Ho JIIOAsIM C MOBBIIEHHOW >KUPHOCTBHIO KOXHU JIMLA U TOJIOBBI
Bpayu — JAEPMAaTOJIOTH PEKOMEHIYIOT YMbIBATbCA U MBITh T'OJIOBY JKHIKUM MBLIOM,
KOTOPO€ HW3TOTABJIMBAIOT M3 KaJIMEBBIX COJIEH JKUPHBIX KHUCJIOT WM Tpenaparom,
KOTOpPO€ MPOJAETCA B anTEKaX IOJ HAa3BAaHUEM «3EJICHOE€ MbBLIO» W TMPECTABISIET
co00M1 uncTOoe KaTuiHOE MBLJIO 0€3 apoMaTh3aTOPOB.

3amanus:
1. Kak 3T0 MOXHO OOBICHUTH?
2. Jlms yero Hy’»KHO MBUIO?
3. UeM MOXKHO 3aMEHUTH MbLIO?
4

Hanummure PEAKIUIO IMOJIYUCHHA MbIIa?



5. YeM XUIKOE MBUIO OTINYAETCS OT TBEPAOTO?

6. Ilpemnoxwure criocoObl M3rOTOBJICHUS MbLIA B IOMAIIHUX YCIOBHSIX?

Keiic NeS «Hedr1p»

YenoseuecTtBy HedTh H3BeCTHA C ApeBHOCTH. [lo HMCTOYHMKaM BIEpBbIC
HeTh cTamm goObIBaTh Ha Oeperax EBdparta emie B 5-6 ThIC. JeT 10 H. 3. MHOTrHE
Y4YEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HEPTH» MPOU30IIEN OT CJIOBA
«HadaTa», YTO O3HA4YaeT Ha Ss3bIKe HaApoJOoB Masoil A3uM «IpocaurBaTHCS»,
«YTEKaTb»

HUcnonw3oBanun HedTh [ OCBEIICHHWS O KWiIMWIL B BaBuione, s
Oanp3aMUpOBaHUS Te ymepmux dojaekd B Erunte. IIpuMensan HedTh Takke IS
MIPOU3BOJICTBA «TPEUYECKOTO OTHSI». ITO ObLJIa CMECh ChIpOM HedTH C cepod H
CEJIUTPOM.

Bo Bpemena ['unmokparta MCMOIB30BaIM B KaU€CTBE JICKAPCTB MPU 0O0JIE3HIX
CyCTaBOB, IJ1a3, a TAKXKE OT KAl U B KAUECTBE CPEACTBA JIJI 3a’KUBJICHUS PaH.

HedTr mpuMeHsin Takke B CTPOUTEIBCTBE, HAMPUMEp, MPU COOPYKEHUU
Benuxoi Kuratickoi ctensl, BaBunonckoi Oamnism.

Bnauane XIX Beka B Poccum BriepBble U3 HE(PTH MyTeM NEPETOHKU OBLIO
MOJTYYEH KEPOCHH, KOTOPBI MCIOJIB30BAIICS B JIaMIlax, JJIsi OCBEUIEHUs JOMOB. B
TOT K€ MEPHUOJI [0 MEPE POCTA MPOMBIIUIEHHOCTH U BHEAPEHUEM MMAPOBBIX MAaIIUH
CTaJl BO3pacTarh CIpoc Ha He(Th KaK MCTOYHMK CMa304YHbIX BemiecTB. 60-x roma
XIX Beka cyuTaeTcs 3apoXKIACHUEM HEPTSHON MNpOMBIIUIEHHOCTH (OypeHus
HE(PTAHBIX CKBAKUH).

3anaHus:

1. OnummuTe XMMUYECKU cocTaB HePTH.

2. Kakue MeTopl MCTIONB3YIOTCS JUIsl paszneneHus Hedtu Ha dhpakuun?

3. CocraBpte knactep «Cdepbl mnpumeHenuss HePTH B MPOU3BOJCTBE
raJ>KETOBY.

4. Kakue nmonumepsl Mpou3BoaATCs u3 HedTu?

4.3.3. OnleHOYHBbIE CPEACTBA MPOMEKYTOYHOM ATTECTANUM MO TUCIUIIMHE

«XUMHUA

[IpomexyTouHas aTTecTanus.
[TpomexyTouHas aTTecTalus IO AUCHUIUIMHE «XHUMHS» MPOBOAUTCS B (opme
3a4eTa C OLICHKOW. KeWChbl HCIONB3yIOTCS B KadeCTBE OLEHOYHOI'O CpEICTBA B

pazaene 6 TpuKIagHOTO MOIYJIA

5. Meroanueckue MaTepuabl
5.1. IlepedyeHb MpaKkTHYeCKUX padoT



Paznen Tema mpakTudeckoit paboTh

I | Temal.l. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B
OCHOBHBIC XMMUYECKHE MOHSTHS | XUMHM M pacdeTsl 10 ypPaBHEHUAM
M 3aKOHBI, CTPOCHHC AaTOMOB | XUMHYECKHX PEeaKIIHii
XUMHYECKUX JIEMEHTOB

2 | Temal.2. N3yuenue MEPUOIUYECKUX
Tlepuoauueckuii 3aKoH 1 Tabauna | 3aKOHOMEPHOCTEH M MX B3aHMOCBS3H CO
J.1. MenpaeneeBa CTPOCHHUCM aTOMOB

3 | Tema 1.3. Crpoenne  BemectBa W MOpUPOJA
CrpoeHue BeliecTBa XUMUYECKOH CBS3H
Y IIPUPOJIa XUMHYECKOMN CBA3H.

MHuoroo6pasue BeuecTB

4 | Tema 1.4. Knaccudukanus HEOPraHUYECKHUX
Knaccudukanus, BEILECTB. Homenkiatypa
Y HOMEHKJIaTypa HEOPraHUYECKUX | HEOPraHMYECKUX  BEUIECTB  (OKCHIBI,
BEILIECTB T'MJIPOKCH/JIbI, KUCJIOTBI, COJIH).

5 | Tema 1.6. Binugaue pa3nuuHbX  (PaKTOpoB  Ha
CKOpOCTh XUMUYECKHUX PEAKIIUN. | CKOPOCTh XUMHUYECKON pPEAKIINU
XUMHUYECKOE paBHOBECHUE

6 | Tema 1.7. PactBOpBI, TEOpHUS CriocoObl  BbIpaXXE€HHMsI KOHUEHTpPaLUU
ANEKTPONUTUYECKON pPacTBOPOB: MaccoBast TOJIS
JMCCOLUAIIMY M MOHHBIN OOMEH PacTBOPEHHOIO BelleCcTBa (MPOIICHTHAS),
Kontponrhas padota 1 MoJisipHas U ipyrue. CTpoeHHE BEIeCcTBa

Y XUMUYECKUE PEAKIIUU

7 | Tema 2.1. ®U3UKO-XUMHUYECKUE CocraBnenue ypaBHEHUN XUMUYECKUX
CBOMCTBA HEOPTraHUYECKUX PEaKLMii C y4aCTUEM MPOCTBIX U CIOKHBIX
BEILIECTB HEOPraHWYECKUX BELIECTB
KontponbHas pabota 2 CBolicTBa HEOPraHUYECKUX BEIIECTB

8 | Tema 5.4. ®U3UKO-XUMHUUYECKHUE Homenknarypa OPTaHUYECKUX
CBOKICTBA KUCIIOPOJOCOACPKALINX | coeJMHEHNH OT/IENBHBIX KJIACCOB
OpraHU4YeCKUX COCIAMHEHUN

9 | Tema 5.4. DU3UKO-XUMHUYECKUE Howmenknatypa Kucnopomocoaepxkammx
CBOMCTBA KHCIIOPOJOCOACPKAIINX | opraHNYECKUX COCTHHEHNH
OpraHUYeCKUX COCMHEHUN

10 Tema 7.1. Ilnactmaccel. Kayuyku. | CuHTe3, aHamu3 U KiIaccuUKaIus
Bosokna BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN

11 | KontponsHas padota 3 CTtpyKkTypa H CBOICTBAa OpPraHUYECKHUX

BEILIECTB
12 | Tema 8.1. Xumnueckue [IprumeHeHne XMMUYECKUX BEILIECTB U

TEXHOJIOTHH B IIOBCETHEBHON U
npodeccuoHabHON
JIESITEIbHOCTH YeJIOBEKa

TEXHOJIOTU C y4eTOM OyayIen
npo¢deCCUOHATIBHON JIEATEIbHOCTH




5.2. IlepeyeHs 1a00paTOPHBIX padoT

Paznen JlaGoparopHas paboTa
Paznen 1. TeopeTtnueckne OCHOBBI JlabopaTtopHas padora Nel «OcHOBEI
XUMUHU 7a00paTOPHON NPAKTUKHY.

Paznen 1. TeopeTuueckre OCHOBBI
XUMHH

JlabopaTtopHas pabotaNe 2 "Tumsl
XUMHYECKUX peakiuii'.

Pasznen 3. PactBopsl

JlaGoparopnas pabota 3. «IIpurotoBienue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBa

HCOPraHN4YCCKUX BCUICCTB

JlabopaTtopHas pabota Ned «CkopocTh

XAMHUYECKUX PEAKIUI»

Paznen 7. Ctpoenue u cBoicTBa
opraHu4eckux BemiecTs. JJabopaTtopHas
pabota " neHtuduxanus
OpPraHUYECKUX COCTUHEHUMN OTIIETbHBIX
KJIACCOB

JlaGopatopHas pabota Ne5
«IIpuroroBieHue pacTBOPOBY.

Paznen 2. Heopranmueckasi Xumust

JlaGoparopHas paboTa Ne6. «CBoiicTBa
METAJIJIOB ¥ HEMETAJJIOBY.

Paznen 2. Heoprannueckass XuMust

JlaGopatopHas padota Ne7.
«MneaTudukanys HEOPraHUIECKUX
BCIIECTBY.

Paznen 4. Yrnesogopoasl

JlaGoparopHas pabota Ne8. «CBoiicTBa
YIJIEBOJOPOIOBY.

Paznen 5. Kucnoponocoaepxamue
OpraHMYEeCKUEe COCTMHEHUS

JlaGoparopnas padora Ne9. «CpoiicTBa
CIIUPTOB)»

Paznen 5. Kucnoponocoaepxamue
OpraHUYECKUE COCTUHEHUS

JlabopaTtophnas pabota Nel0. «Xumuueckue
U (U3MYECKUEe CBOMCTBA KApOOHOBBIX
KHUCIIOTY.

Tewma 6.
AMUHBI. AMUHOKHUCJIOTHI. beku

UlaGopatopnas padota Nel 1. «CBoiicTBa
a30TOCOIEPKALTNX OPTaHHUYECKUX

COCIVHEHUI.

5.3. Keiic 3aganus

Keiic Nel. «X70p B )KH3HU YETOBEKa

Keiic Ne2. «IlepBbie maru H”HTEpHETA»

Ketic No3. «Pa3Butue MHTEpHET TEXHOJIOTHID»

Keitic Ned. « MbU10»
Keiic No5 «Hedto»




6. CrIMCOK MCTOYHUKOB
OCHOBHBIE UCTOUYHHKH:

1. Tabpuensn O.C. Xumus. 10 kinacc. YrimyoneHnslii ypoens: yueonuk / O. C.
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2. Xumws. 11 knacc. Yriuy6nennbsiit ypoBenb: yueonuk / O. C. I'abpuensn, U. T.
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