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@DOHJT OLICHOYHBIX CPEICTB YYEOHOW AMCIUIUIMHBI « XUMHUS» pa3padoTaH B
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r. Ne 732), Pacnopsikenust Munucrepctsa npocsemienust Poccun ot 30.04.2021 N
P-98 «O06 ytBepxkaennn KoHuenmuu mpenoaaBaHusi o0eo0pa3oBaTeIbHbIX
JUCHUIUIMH C y4eToM NMpodeCcCHOHANTBHOW HANpPaBICHHOCTH MPOTPaMM CPETHETO
poecCHOHANLHOTO 00pa30BaHUs, peaM3yeMblX Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHUs», Ha OCHOBAaHWM TMPUMEPHOTO (OHIA OIEHOYHBIX CPEICTB IO
o01reo0pazoBaTenbHON YUeOHON NUCIUIUTUHE « XUMUS», ISl MPOGECCUOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHH3alN, pa3pabOTaHHOTO denepanbHbIM
roCyJ1apCTBEHHBIM OI0IKETHBIM o0pa3zoBaTeIbHBIM YUPEKICHUEM
JIOTIOJIHUTENBHOTO  MpOo(decCHOHANBHOTO 00pa3zoBaHusi «WHCTUTYT pa3BUTHS
npodeccuonansHoro ooOpaszoBanus» B 2022 1. u paboyeil mporpaMmbl
00111e00pa30BaTEIbHON TUCIUILUTHHBI « XUMUSD).

Opranmzanusi-pazpaboTunk: QenepaibHOE TOCYJIApCTBEHHOE OIOHKETHOE
oOpa3zoBaTenbHOE  yUpeXkJCHHE  BbIcIIero  oOpaszoBanust  «bearopoackwuii
roCyIapCTBEHHbBIN arpapHbii yHuBepcuretr umenu B 4. ['opuna»

CocraBurens: HepsiboBa T.B., IIPENoaaBaTellb Kadeapbl
0011e00pa30BaTeIbHbIX IUCHUIUIMH Benropoackoro rocy1apcTBEHHOIO arpapHoro
yHuBepcuteTa uMenn B. . ['opuna;

lNamenko 2.0, k.T.H mnpenojaBareiab kadeapsl 0011e00pa30BaTEIbHBIX
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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
dOC MpeIHa3HAuYCH JUIS MIPOBEPKHU pE3yNbTATOB OCBOCHMS
00111c00pa30BaTEIbHON YYEOHOM JUCHUILIMHEI K XUMUS» MO CIEIHAIbHOCTHU
09.02.07 NadopmarimoHHbIE CUCTEMBbl U MPOTPAMMHUPOBAHUE - AIMUHHUCTPATOP
0a3bl JaHHBIX.

Heau u 3apaum co3ganusa ®OC

Henbto co3manus ®OC sBAsiETCS YCTAHOBIEHHWE COOTBETCTBHUSI yUEOHBIX
JOCTHKECHHM 3arIaHUPOBAHHBIM pe3ynbTataM oOyueHus o
o01eo0pa3oBaTenbHON  AUCHMIUIMHE «XUMHS» W TpeOOBaHUSIM OCHOBHOM
00pa3oBaTeIbHOI MPOrpPaMMBbI.

@OC pemraer 3a7a4u:

KOHTPOJIb W VIPaBICHUE MPOLECCOM MNPHOOpPETEHUs] OO0yYaromUMUCs
HEOOXOJMMBIX 3HAHWM, YMEHHUH, HABBIKOB M YPOBHA C(HOPMHUPOBAHHOCTH
komrneteHiuu, onpeaenéHasix B @I'OC CITO no HamnpapieHHIO MOJATOTOBKU U Ha
ocHoBe PI'OC COQO;

- KOHTpOJb (C TIOMOINBIO HAOOpa OIICHOYHBIX CPEJCTB) W YIIPABIICHHE
(C TOMOIIBIO 3JIEMEHTOB OOpaTHON CBSI3M) JOCTHXKEHHUEM IIeJIeH peaTn3alnu
OIIOII, ONPEIEIICHHBIX B BUJIE Habopa OOIIEKYIbTYPHBIX,
oOmienpodecCHOHABHBIX U MPO(HECCHOHAIBHBIX KOMIIETEHIIMM BBIITY CKHUKOB.

Hasznauenue oHma OLIEHOUHBIX CPENICTB: UCIIOIB3YETCS JI ONEepaTUBHOTO
U PEeryJsspHOTO YIpaBJICHUS yYCOHOM JESITCIBHOCTBIO (B TOM  YHCIE
CaMOCTOSITeJIbHOM) CTYJICHTOB, a TakKe IpeAHa3Ha4yeH JJIs1 OICHKH CTCIICHH
JOCTHKEHHUS  3aIUIAHUPOBAHHBIX  PE3yJbTAaTOB OOYYCHHUS 110 3aBEPIICHUIO
oOy4eHHs] B YCTAHOBJICHHOW y4eOHbIM TutaHOM (opme: muddepeHInpoBaHHBIM
3a4eT.

[lepeueHb BHJIOB OIIEHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpamme
JTUCIUILIMHBI « X UMHUS.

1.2. Tlnanupyemble  pe3yabTaTbl  OCBOeHHMs  001Ie00pa3oBaTeIbHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B pe3ynbTaTe ocBOeHUs y4eOHOM MUCHMIUIMHBI CTYJIEHT JOJDKEH YMETh:

1. IInaHupoBaTh U MPOBOJAUTH XUMUYECKUE IKCTIEPUMEHTHI
2. HccnenoBaTh BelecTBa U MPOBEPSITh TUIIOTE3bI
3. UuTepnpeTnpoBaTh pe3yiabTaThl SKCIIEPUMEHTOB



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

5. IIporHo3upoBaTh TOCHEACTBUS XHUMHUYECKUX MPHUPOJHBIX, OBITOBBIX U
MMPOU3BOJACTBEHHBIX MTPOLIECCOB

6. HccnenoBaTh XuMHUUYECKHUE SBJICHHUS U IIPOIIECCHI OKPYKAIOIICH Cpeibl

7. VHTEpIpeTUpOoBaTh XUMUYECKHE MTPOIIECCHI B Onochepe

Oco6oe 3HaueHue JUCIUIUIMHA UMeeT npu hopmupoBanuu U pazsutuu OK
u I1K (Tabmmma 1).



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

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

O6mume! JIMCHMIIMHAPHbIE?

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  aKTUBHOW  JCSATEIBHOCTH | 000JI0YKa aroma, s-, p-, O-3JEKTpOHHBIC OpOUTAIH
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb,
ot CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U | DJIEKTPOOTPUIATEIBHOCTh,  CTEMEHb  OKHUCICHUS,
ACATEIBHOCTH CaMOCTOATEIIBHO BBINIOJHATH TAKYO ACSITEIIbHOCTD; XAMHAYECKAass CBsI3b, 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:

- CaMOCTOSITETILHO bopmMyIpoBaTh 17}
aKTyaJM3upoBaTh MPOOJEMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIICCTBEHHBIM TMPHU3HAK WA
OCHOBAaHMS JUIS CpPaBHCHHs, KIAaCCH(PUKAINH M
000011IeHHS;

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

WU30MEpBl,  TOMOJIOTMYECKHU  psii,  TOMOJIOTH,
YIJIEBOJAOPOABI, KHUCIOPOA- M  a30TCOAEprKalue
COEIMHEHHUsI, OMOJOTMYECKH AaKTUBHBIE BeIlEeCTBa
(yrneBonbl, XKHUpbI, O€IKH), MOHOMEp, MOJUMED,

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

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




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHb KOPPEKTUBBI B JIEATEIHLHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OTICHUBATH PUCKH
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

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

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

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

- YMETh TIEPEHOCUTh 3HAHHMS B TIO03HABATCIBHYIO H
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHWUS U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MPEIJIaraTh 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 COXpaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHH,
(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAxX, COCTaBe,
MOJIyYCHUN W O0c30MacHOM  HCHOJIb30BaHUH
BOXHECHIINX HEOPraHWYECKNX W  OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW EATEIbHOCTH
YeJIOBEKa;

- YMETH BBISABIISITH XapaKTEPHbIC MTPU3HAKU 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 BEIIECTB U UX MPEBPAICHUN;
BBISIBJISITh B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM C
TIOHSITUSMU U1 TIPEJICTABICHUSIMU APYTHUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

[IP6 3 yMeTb WHCHOJIB30BaTh HAUMEHOBAHUS
XAMUYECKUX COCIUHEHUNW MEXIYHAPOIHOTO COK3a

TEOPETUYECKOM W MPUKIAJHOW  XUMHUU U
TPUBUAIIBHBIE  HA3BaHUsS  BAXXHEMIIMX  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, YPABHEHHUS XUMHUYECKUX
peakuuii, OOBSICHATH HMX CMBICI; MOATBEPKIAThH
XapakTepHbIE XMMHUYECKHE CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU W 3alMUCSIMHU
YPaBHEHUN XMMUYECKUX PEAKLUN;

- YMEThb yCTaHaBJIMBAaTh IIPUHAJICKHOCTh
WU3YYCHHBIX HEOPraHUYECKHMX U  OpPraHUYECKHUX
BEIIECTB K ONIPEACIICHHBIM KjaccaM M TIpyIlIiam
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(UILIMPOBATH XUMUYECKHUE PEAKIINH;

- chopMUpOBaTh MPEJICTABICHUS: O XUMHUYECKOU
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 IPOBOJIUTH PACUETHI IO XUMUIECKUM
dbopmynaM U YpaBHEHHSIM XUMHUYECKUX PEAKIIUN C
HCIIOJB30BaHNEM (PU3UYECKUX BEJIUYMH,
XapaKTEPU3YIOIINUX BENIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOPMaJbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BENIECTBA; 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
3aa4y
npodeCCUOHANIbH
OM JAEATEIIbHOCTH

B o0nacTu IeHHOCTH HAYYHOTO NMO3HAHUSA:

JIP 04 chopMUpOBaHHOCTE  MHPOBO33PCHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSIT HAayKM U  OOIIECTBEHHOW MPaKTHUKH,
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[EHHOCTH HAy4YHOW  JEATEIBbHOCTH
TOTOBHOCTh OCYLIECTBJIATh IIPOEKTHYIO "
UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHINMBHIYaTbHO
U B Ipynme

OBnanenue YHUBEPCATbHBIMU y4eOHbIMU

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ unpopmanuei:

- BJAQJCTh HABBIKAMH ITOJYYCHUS HHPOPMAIMHA U3
WCTOYHMKOB  Pa3HbIX  THUIOB, CaMOCTOSITEIIEHO
OCYIIECTBJIATh TOWCK, aHAJIW3, CHCTEMAaTH3aIUI0 H
WHTEpIpETani0 WH)OpPMAIIUK PA3IMYHBIX BUIOB H
dbopm TpeacTaBICHUS

- CcOo37aBaTh TEKCTHl B pPa3NUYHBIX (QopMarax ¢
y4eTOM Ha3HaYeHUs UWHOOpMAIMU W  1EJEBOMN

[1P0 3 yMeTh MIaHupOBaTh U BBINOJIHATH XUMUYECKUH]
AKCIIEPUMEHT (MPEBpALIEHUSI OPTaHUYECKUX BEUIECTB
IIPY HAIPEBAHMH, ITOJTYUYEHUE ITUIIEHA U U3YUECHHUE €TI0
CBOMCTB, Kauye€CTBEHHbIE pEAKIUU Ha aJbJETHUJBbI,
KpaxmaJj, YKCYCHYIO KHCIIOTY; JeHaTypauus OenKoB
OpU  HArpeBaHHWM, LIBETHBIE pEaKIUU  OEJKOB;
IIPOBOJIUTH

peakuud HOHHOTO OOMEHa, ONpENENATh Cpemy|
BOJHBIX pPACTBOPOB, KAayECTBEHHBIE pEAKUUU HA
cyib(ar-, KapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH|
aMMOHMS; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd 110
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH 0€30IIaCHOCTH MPU 0OPAIICHUH 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 ymeTh aHAIM3UPOBATH XUMHUYECKYIO
uH(GOpPMaIIMIO, TIOTYyYaeMYI0 U3 Pa3HbIX UCTOUHHUKOB
(cpenctB maccoBoii uHpoOpManuu, ceTh HTepHET U

apyrue);
- [IP6 4 BnameTb OCHOBHBIMU METOJIaMU HAYYHOTO

ayIUTOpWH,  BBIOWpas  ONTUMAJIbHYIO  (OpMy | MO3HAHWS  BEMIECTB M  XUMHYECKUX  SBJICHHM
MPEJICTABIICHUS U BU3YJIN3ALIUY; (mabmroieHue, VU3MEpEHHUE, 3KCIIEPUMEHT,
- OLEHUBAaTh  JIOCTOBEPHOCTb,  JIETMTUMHOCTb | MOJCJIMPOBAHUE); YMETh MPOBOJUTH PACUEThl IO




nHopMaIuu, €€ COOTBETCTBHUE
MOPATbHO-3THYECKUM HOpPMaM

- ACTIOJIK30BAaTh CPEeICTBA HHPOPMAITMOHHBIX 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;

- BJIQJICTh 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 I OPUHATUSA
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
1 CaMOOIIPpCACIICHUIO,

MP 03 OBirazieHue HaBBIKAMHU y4eOHo-
WCCJIEI0OBATENIBCKOM, TPOEKTHOM W  COLMAIBHOMN
NEATEIbHOCTH;

OBnageHne yHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

JIP 07 6) coBMecTHas IeATETbHOCTb:

- TOHMMATh M MCIOJb30BATh MPEUMYILECTBA
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;

- KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX

[1PG 3 yMeTh MIaHUPOBATh U BBINOIHATH
XUMUYECKUI HKCIIEPUMEHT (TpEeBpaILEHUs
OpPraHUYECKUX BELIECTB IIPU HATPEBAHUU, MIOJIyYEHUE
ATUJIEHA U U3YUYEHHE €TO CBOKCTB, KAYECTBEHHBIE
PEaKIUy Ha aJbpJErUbl, KpaXMall, yKCYCHYIO
KHCJIOTY; IeHaTypalusi OeJIKOB IPU HarpeBaHuH,
L[BETHBIE PEAKI[UH OEIKOB; MPOBOJUThH PEAKIIUU
MOHHOTO OOMEHa, ONPEIENISITh CPely BOIHBIX
pacTBOPOB, KaUECTBEHHBIE PEAKIINH Ha CyIb(aT-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;

ITP6 5 pemath 3KCIIEpUMEHTAIBHBIC 33124 10
teMaM "Metaiuiel" 1 "HemeTramisl" B COOTBETCTBHUH
C IpaBUJIaMH TEXHUKH OC30ITaCHOCTH TIPH
oOpallleHHH ¢ BEISCTBAMH U J1aOOPaTOPHBIM
000pyI0OBaHUEM; TIPEICTABIIATH PE3YIbTAThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (popMe 3aIucu
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peaTbHOTO, BHUPTYAIBHOTO 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 ce0s u APYTrux JrOeH:

- 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
Cpepbl,
pecypcocOepex
CHUIO0, IPUMEHSTh
3HaHUSA 00
M3MEHECHUU
KJINMarTa,
TIPUHIIHATIBI
OCepEKIIMBOTO
MIPOU3BO/ICTBA,
b pexTuBHO
EeHCTBOBAThH B

JIP 14 B 06y1acTHl 5K0JIOTUYECKOTO BOCITUTAHMUS:

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

- IUIJAHUPOBAHHUE W OCYIIECTBICHUE JEUCTBUM B
OKpYXawlel Cpele Ha OCHOBE 3HAHUS LEJeu
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE INCUCTBUM, NMPUHOCSIIUX BpE
OKPYXaroUIen Cpee;

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

- paclIMpEHUE ONbITa IEITEIBHOCTH 3KOJIOTMYECKOU

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

[1PG 5 yMeThb co0Ir01aTh MpaBUiia SKOJIOTHIECKU
1€JIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYI0BOU
JIEATEIIBHOCTH B LENSAX COXPAHEHHUS CBOETO 310POBbs
Y OKPY’KAIOLEeW IPUPOJIHOUN CPEBI; YUUTHIBATH
OMAaCHOCTh BO3/IEVCTBUS HA JKUBbIE OPraHU3MBI
ONPENICIICHHBIX BEILECTB, IOHUMAsl CMBICT
TOKa3aTess MPeAeIbHON JOMYCTUMOW KOHIIEHTPAlluU
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Ype3BbIYANHBIX HaIpaBJICHHOCTH;
CUTYyalUAX MP 03 OBJIaJCHUEC HaBbIKaAMU y4eOHo-
HCCIIEIOBATENIbCKON, TPOCKTHOW M COLMAIbHOMN
NEATEIIbHOCTH;
JIP 09. I'0TOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO, .
I[MP6 1 ChopMHUpOBAaHHOCTH MPEACTABICHUN O MECTE
B TOM YHCJIE CaMOOOPa30BaHUIO, HA TPOTSHKEHUU . .
. XUMHUU B COBPEMEHHOM HAy4YHOW KapTUHE MHUPA;
BCE JKM3HU; CO3HATEIbHOE OTHOILICHHUE K
MOHMMAaHUE POJU XUMUM B  (HOPMUPOBAHUU
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO .
I[IK 2.4. . . . Kpyrozopa #  (QYHKIMOHAJIBHOW  TIPaMOTHOCTH
yCHENIHON MPo(ecCHOHABHOM 1 00IIECTBEHHOM
OcymIecTBIATH ESITEIBHOCTH YeJIoBeKa JJIsl pelIeHUs MPaKTUYECKUX 3a/ay;
pa3paboTKy [TP6 3 BnageHue OCHOBHBIMH METOJAMH HAy4YHOTO
MP 01. YMeHne caMOCTOSITEBHO ONPEACIIATh 1EIn
TECTOBBIX MO3HAHUS, UCIOJIb3YEMBIMUA B XUMUU: HAOJIOJICHHUE,
NEATEIIBHOCTH U COCTABIISITh IIJIaHBI IESITEIbHOCTH;
Ha0OpOB U OMHMCaHUEe, W3MEPEHHUE, OKCIEPUMEHT, YyMEHUE
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U
TECTOBBIX o0OpabaTbIBaTh, OOBSACHSTH pEe3yIbTaThl
KOPPEKTUPOBATh ACATEILHOCTD; UCTIOJb30BaTh BCE
CLEHApUEB M5 MPOBEJCHHBIX  ONBITOB W  JeiaTh  BBIBOJBI,
BO3MOXKHBIE PECYPCHI IJIs1 IOCTUKEHUS
MPOrPaMMHOTO . TOTOBHOCTh W CIIOCOOHOCTh TPUMEHSATH METO/IbI
MOCTABJICHHBIX 1EJIeH U peaan3aiiu MIaHOB
oOecrieueHusl. MIO3HAHUS [IPU PEIIEHUU MTPAKTHYECKUX 33]1a4;
NeATEeIbHOCTH; BEIOUPATH YCICIIHbIE CTPATETHUHU B
Pa3JIMYHBIX CUTYaIUIX
IIK 10.1. JIP 13. Oco3naHHbIl BEIOOP Oyayiiei npodeccuu u .
. P OyLY pod [TP6 1 ChopmMupoBaHHOCTD MIPEACTABICHHUN O MECTE
O6pabaThIBaTh BO3MOXKHOCTEH peain3aliui COOCTBEHHBIX . .
. XUMHUHU B COBPEMEHHON Hay4YHOU KapTUHE MUPA;
CTATUYECKUHN U YKU3HEHHBIX TIAHOB; OTHOILIEHUE K
. . MOHUMAaHUE POJIM XUMUU B OPMUPOBAHUHT
JTMHAMUYECKUM npodecCUOHAIbHON JeSTeIbHOCTU KakK N
KpyTo3opa U (yHKIIMOHATHHOW TPAMOTHOCTH
WH(OPMAITMOHHBI | BO3SMOXKHOCTH y4aCTUS B PEIICHUU JIMYHBIX,
. YeJioBeKa JJIsl pelieHus MPaKTUYECKUX 3a1a4;
1 KOHTEHT. 00111eCTBEHHBIX, TOCYIAPCTBEHHBIX,
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OOLICHALIMOHAIBHBIX ITPOOJIEM.

MP 03. Bnagenue HaBbIKaMHM I1I03HABATEIbHOM,
y4eOHO-UCCIIEeI0BATENbCKON U IPOEKTHOM
NEATEIbHOCTH, HABBIKAMU Pa3pelIeHus pooJieMm;
CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITETLHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/a4,
MPUMEHEHHIO PA3JIMYHBIX METOJIOB

MO3HAHMS.B CO3JIaHMHM HOBOM 0a3bl MaTepraaIbHOU
KYJBTYPBI, B PEIICHUH TJI00IBHBIX ITPOOIIEM
YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA

[1PG 3 BinaneHne OCHOBHBIMU METOJaMU HAYYHOI'O
MO3HAHUSI, UCIIOJIb3YEMbIMH B XUMUU: HAOIOCHHE,
OIKMCaHKEe, U3MEPEHHE, SKCIIEPUMEHT; YMEHHUE
00pabaThIBaTh, OOBSICHATH PE3yJIbTAThI
MPOBEICHHBIX OIBITOB U JIEJIaTh BBIBOJIbI;
TOTOBHOCTh U CLIOCOOHOCTH MMPUMEHSITH METO/IbI
MO3HAHUS MPU PELICHUH NMPAKTUYECKUX 33]1a4;

[TP6 5 Bnanenue npaBuiaMu TEXHUKU O€30MACHOCTH
MPHU UCIIOIB30BaHUN XUMUUYECKUX BEIIECTB;

I1K 10.2.
Pa3pabateiBath
TEXHUYECKUE
JIOKYMEHTBI JIJIs
yIpaBJICHUS
uH(OPMAITMOHHBI
MU pecypcamu

JIP 09. 'oTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHUIO,
B TOM YHCJI€ CaMOOOPa30BaHUI0, HA IPOTSHKEHUH
BCEH JKM3HH; CO3HATEIbHOE OTHOLIEHUE K
HEIPEPBIBHOMY 00pa30BaHUIO KaK YCIOBUIO
ycIenHon npodecCUOHAIBHOU U O0IIIECTBEHHOM
NS TENbHOCTH.

MP 01. YMeHne camoCTOSATENBHO ONPEAEIATD LN
NEeSATEIbHOCTH U COCTABJIATH TUIAHBI AESTENbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH IESITENBHOCTD; UCIOJIB30BaTh BCE
BO3MOXHBIE PECYPCHI JIs1 TOCTUKEHUS
MOCTABJICHHBIX LIEJIEH U pealn3aliu MIaHOB
JIeSITeTbHOCTH;, BBIOMPATh YCIICIIHBIE CTPATETUH B
Pa3IMYHBIX CUTyalUAX

ITP6 3 BrnaneHne oCHOBHBIMU METOJaMU HAYYHOT'O
MMO3HAHUS, UCTIOIb3YEMBbIMH B XMMHUHU: HAOIIIOICHUE,
OIMCAHNE, U3MEPEHUE, IKCIICPUMEHT; YMEHUE
00pabaThIBaTh, OOBSICHATH PE3yJILTATHI
MIPOBEICHHBIX OMBITOB U JI€JaTh BBIBO/IbI;
TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH METOIbI
TO3HAHMS TIPU PELICHUU TPAKTUUYECKUX 3a1aY;

ITP6 5 Banenue npaBuaaMu TEXHUKH O€301MacH
OCTH IIPH UCIIOJIb30BAHUN XHMHUYCCKHUX BEIICCTB;

ITP6 6 ChopmupoBaHHOCTb COOCTBEHHOM MO3UITUU
IO OTHOIICHHUIO K XUMUYICCKON MH(POPMAIIHH,
TIITOJTy9aeMOM U3 pa3HBIX UCTOYHHUKOB
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1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOI0 pe3yJibTata B OOyYE€HHH M0 JaHHOW TEME WU
pazzieny, MO3BOJSIOT KOHTPOJIUPOBATH 3HAHMS OJJHOTO U TOTO K€
maTepuaiga  HeogHOKpaTHo.  LlemecooOpazHo  HpOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss Marepuana B TMEpUOJ HM3YUYECHHS TEMBL.
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 OOYyYalOLIUecss HE OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemycsi J1aeTcsd CBOWM BapuUaHT paldOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpPYECKWE 3aJaHusd 11 (OpMUpOBaHUS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3BonsieT (QopMupoBaTh U OLEHHUBATh 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 UM JIUTEPATYpbl TMpPU TMOATOTOBKE 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 MPAKTUUECKON pabOThl 3aKITI0YAETCS
B BBIPA0OTKE y CTYJACHTA MPAKTUYCCKUX YMEHUH, CBSI3aHHBIX C
0000IIeHNEeM U HWHTEpPHpeTalMel TeX WIM HWHBIX HayYHBIX
MarepuanoB. Kpome Toro, O0xugaercs, 4YTO PE3YJIbTAThI
MPAKTUYECKUX 3aHATUNA OyIyT BHOCIEACTBUU HCIOJIB30BATHCS
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O6y‘—IaIOH_II/IMI/IC$I JJI 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 YCIEUIHOTO OCBOEHHUS CTYACHTaMU Y4yeOHOM
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;

— OCYHIECTBIISIET HMHTEPIPETALNI0O MTOrOB J1aOOpaTOpHOM

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

Keiic-
3ajaHUeE

[IpoGnemHoe 3aanue, B KOTOPOM 00yUaroliemMycs mpejjaratoT
OCMBICIIUTh PEaTbHYI0 MPOQPECCHOHATBHO-OPUECHTUPOBAHHYIO
CUTYAIINI0, HECOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIeMBI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUM, TMO3BOJISIONIAS
aBTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00y4aromierocs.

3adger
OIIEHKOH

KonTposnsHoe  MeporpusiTie, KOTOpO€  MPOBOJUTCSA IO
OKOHYAHUIO U3YYEHUs TUCHUIUIMHBI B BUJE, TPEAYCMOTPEHHOM

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

WHTEPIPETALNN
uHdopMaIuu, u
nH(OpPMAITMOHHBIC
TEXHOJIOTUH JIJIs1 BBITIOTHEHUS
3a/1a4 MpohecCUOHAITBHOM
JEATSIbHOCTH

Pa3zgen 5, Tema 5.1.
Paznen 6 Tema 6.1
Paznen 7
Tewmsl, 7.2, 7.3

- OIICHKA BBITIOJIHCHUS
n1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
s
OneHo4HOE CpeICTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, TECT (bpOoHTaNBHEII OIPOC; OLICHKA 3auer c
perer s 3aa4 1.2, Paznen 2 Ouenka Tecta KOHTPOJIBHBL | OLEHKO
MPOhecCHOHATHHO Tema 2.1 2.2, Pa3nen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT; 51
EATENEHOCTH Tema 3. 1., 3.2 - OILICHKA BBITIOJTHEHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM 4.3 Pasnien 5, Tema 5.1.
Paznen 6 Tema 6.1
Pasgen 7 Temur 7.1, 7.2,
7.3
OK 02. Ucnonp3oBaTh Paznen 1. Tema, 1.2, (pOHTANBHBII OIPOC; OIIEHKA
COBpPEMEHHBIE CPE/ICTBA Paznen 3Tema 3. 1 Oruienka Tecta KOHTPOJIbHBI
IIOMCKa, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPaKTUYECKUX paboT X paboT;
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OK 04. SddextnBHO Paznen 2. Tema, 2.2, (bpOoHTaNBHEIHN OIPOC; Ouenka
B3aMMOJICHCTBOBATh U Paznen 6 Tema 6.1 - OIICHKA MPAKTHUYECKUX paboT  KOHTPOJIBHOMU
paboTaTh B KOJUICKTUBE U Pasnen 7 Temsr, 7.2, 7.3 - OILICHKA BBITIOJTHEHUS | paOOTHI
KOMaHze 1abopaTopHBIX PaboT; Ouenka
KEHCOB

OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka
COXpaHEHUIO OKpY>Kalolen - OIIEHKA MPaKTUYECKUX padboT KeiicoB
cpenbl, pecypcocoepexenuto, | Pazmen 3Tema 3. 1 - OIICHKA BBITIOJIHCHUSA
MPUMEHSITH 3HAHUS 00 Paznen 6 Tema 6.1 1abopaTopHBIX PaboT;
W3MEHEHUH KJIMMaTa,
NPUHIUIIBI OEPEKITUBOTO
POU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BBIYAMHBIX CUTYAIIHAIX
[1K 2.4. OcymiecTBIsITh Pasnen 3Tema 3.1, 3.1 . ) Orenka
pa3paboOTKy TECTOBBIX Paznen 4 Tema 4.1. 4.2, (pomTanbHbiii Onpoc; KeicoB
Ha0OPOB U TECTOBBIX 4.3 Ouenka recta
CLICHapHUEB JJIS Paznen 5, Tema 5.1. - OLCHKA NPAKTHICCKHX Pa0OT
nporpaMmmHoro odecniedenusi. | Pazgen 7 - OlteHka BHHOHHeHH}?

Temsr 7.1, 7.2, 7.3 1abopaToOpHBIX paboT;

[1IK 10.1. O6pabatsiBaTh Paznen 6 Tema 6.1 Ouenka
CTaTUYECKUMN U KEHWCOB
JTUHAMUYECKUMN
WH()OPMAITMOHHBIN KOHTEHT.

[1K 10.2. Pa3pabartbiBaTh Paznen 6 Tema 6.1 Onenka
TEXHUYECKUE JOKYMEHTHI st KeicoB
yIpaBJICHUS

nH(OPMAITMOHHBIMU

pecypcamu
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3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
oTMeTKa. [Ipu OlleHKe 3HaHMI yJaluxcs MpeArnoaracTcs oopamiarh BHUMaHAE Ha
PaBUJILHOCTh, OCO3HAHHOCTH, JIOTMYHOCTh W JIOKA3aTCIIBHOCTh B H3JIOKCHHUU
HCIOIB30BAHUS
Ornenka

Marcpuaiia, TOYHOCTDB XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTD M OCO3HAHHOCTH M3JIOKEHHUS COIAEPIKAHUSA, MOJHOTY PACKPBITHS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

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

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

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

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3agadam | 4 | Xopoiu
JUCIUIINHBI, coJiepKaHue pe3eHTaluN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHas TeMa pacKpbiTa
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH MPEe3ECHTALlMH UMEIOTCS
HEJ0YEThl.

3. | KommbrorepHasi mpe3eHTamusi COOTBETCTBYET IENISIM W 3ajadaMm | 3 | YIOBje
NUACLMIUIAHBI, HO €€ COAEepKaHWEe HE B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asBIICHHOW TEMeE, 3asBICHHAs TeMa pacKphiTa eIIbHO
HEOCTAaTOYHO TIOJTHO, HapyIIeHa JOTUYHOCTb u
MIOCIIEIOBATEIHLHOCTD B PACIIOJIOKEHUH CIIAlI0B.

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

0
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Kputepum oueHKu pedepatoB, KOHCNEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ Tl | a

I}

1. | CooTBeTcTBHE LENSIM W 3ajladyaM AUCIHUIUIMHBI, aKTyaldbHOCTh | 5 | OTiaud

TEMbl U PAaCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAass TeMa IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHE JWCKYCCHOHHBIX BOIMPOCOB IO  Mpobieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B M3JI0)KEHUHN Marepuaa,
KOJIMYECTBO HCCIICIOBAHHOM JIMTEpAaTyphl, B TOM YHCJIE
HOBEHIIMX HCTOYHUKOB IO TpoOJIeMe, YETKOCTh BBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHOM TEeME, HAYYHOCTb S3bIKa HW3JIOKCHHUS, 3asBIICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCS HEJIOUYETHI.

3. | CooTBeTcTBHE TIENsIM W 3a7adaM AWCIHMIUIMHBI, cojaepxkaHue | 3 | YIoBn
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asiBJICHHAs] TeMa PacKphITa HEJOCTATOYHO TOJIHO, UCIIOIH30BAHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh W TOCJEAOBATEIIbHOCTh B M3JI0KEHWW MaTepuaa,
pu 0pOpMIICHUH padOThl UMEIOTCS HEJIOUETHI.

4. | Pabora HE COOTBETCTBYeT IeisM M 3adadyaMm aucuuiuiuusel, | 2-0 | Heyno
coJiep>kaHue pabOThl ~ HE COOTBETCTBYET 3asBICHHON TeMme, BJICTB
coJiep>kaHue padOThl U3JI0KEHO HE HAYUHBIM CTHUJIEM. opuTe

JILHO
Kpurepuu oueHku KkoHmpoasHoit padomeol:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

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

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TIIyOOKO aHAJIM3MPOBATh IPOOJEMY U JeiaTh
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0000II1afOIIE BHIBOIBI;

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

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
Cpok # odopMIIeHAa B COOTBETCTBUM C HU3JIOKECHHBIMU 110
TpeOOBAHUSIMU;

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

- paboTa BHITIOJIHEHA TTOTHOCTHIO, HO JAOIMYIIECHO B HEWH:

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

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

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

') oHa HerpyOast onMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

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

Kputepuu oueHku npakmuyecKkoli pabomei:

Ne Kputepun onienku Oas1 | OleHK

n/ Jbl | a

n

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

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

— MPOSIBIICH TBOPYECKUM MTOAXO,
- yMeHue ThIyOOKO aHamu3upoBaTh MpodieMy ©  Jenath
00001IatoIIMe MPAKTUKO-OPUEHTUPOBAHHBIE BBIBOIBI;
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— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHhe  BBHITIOJIHECHO B yctaHoBieHHbil | 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  W3YYEHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | — MOpakTU4YecKoe 3aJaHhe  BBIMOJHEHO B YCTAHOBJICHHBIN | 3 | YI0OBI
CPOK C YacCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
Hel a) He 0oJiee IBYX IpyObIX OIIHMOOK,
0) He Oosiee oHOM TpyOO OMMOKM U OAHOTO HEAOYETa, B) HE
0oJee IBYX-TpeX HErpyObIX OLIHNOOK,
r) ojHa Herpybast ommOKa U TpU HeAoYeTa, 1) MPU OTCYTCTBHUU
omnOoK, 4—5 HEI0YETOB
4, |- uymcno omwuOOK W HEIOYETOB MPeBOCXOAUT HopMy, mpu | 2-0 | Heyno
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJOBJIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
Kputepum oueHKM ycTHbIXx omeemos
Ne Kputepun onieHku OaJ1 | OLIEHK
n/ Jbl | a
1|
1. | 1. Iloka3piBaeT riayOOKO€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa MPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAaHNE CYIITHOCTH HO

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

2. YMeeT COCTaBUTh IOJHBIA M IMPAaBWIbHBIA OTBET HAa OCHOBE
M3y4YEHHOIO MaTepualia;, BbIACNATh TJIABHBIE  IIOJIOXKEHUS,
CaMOCTOSITEIILHO 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
3HAHUS B HE3HAaKoMoM cutyauuu. l[locnegoBarenbHO, 4YETKO,

CBSI3HO, OOOCHOBAaHHO M 0€30mMO0YHO H3Iarath y4eOHbIN
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MaTepual; AaBaThb OTBET B JIOTMYECKOW MOCIEAOBATEIbHOCTU 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  OOCTOSITEILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEePBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCIOBHBIX O0O3HAUCHHI
IIPU BEJCHUU 3aIIMCEH, COIPOBOKIAIOIINX OTBET; UCIOJIb30BAHKE
JUTSI I0KA3aTeIbCTBA BBIBOJIOB M3 HAOIOIEHUIN U OIIBITOB.

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

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNONHBIA W TNPAaBWIbHBIM OTBET HAa OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
MOHSATUW  J1all  HEMOJHBIE, HEOOJBIINE HETOYHOCTH TIpH
UCIIOJb30BaHUM HAYYHBIX TEPMUHOB WM B BBIBOAAX W
000011IeHUSIX W3 HAOMIOIEHUM W OMNBITOB; MaTEpHall U3JIaraeT B
ONPEAECICHHON JIOTMYECKOW TMOCIIEI0BATEIbHOCTH, IPHU STOM
JOMyCKaeT OAHY HerpyOyro omuOKy Wik He 0oJjiee JBYX
HEJIOYETOB W MOXET HX HCIPABUTH CAMOCTOSITEILHO TMPH
TpeOOBAaHUM WJIM TMPU HEOOJBIIONW MOMOIIM MpEernoiaBaTeis; B
OCHOBHOM YCBOWJI YYE€OHBIM MaTepuan; MOATBEPKIACT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeT caMOCTOSITEIbHO BBIIENATH TJIABHBIE MOJOKEHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHWMM (PAaKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJBI, YCTAHABINUBATH BHYTPUIIPEIMETHBIC
cBs3u. IIpuMeEHATH TIONy4YEHHbIE 3HAHHUS Ha MPAKTUKE 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 CaMOCTOSITEIIbHBIM.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

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

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

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

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

9. IloHMMaHNEe OCHOBHBIX XMMHUUYCSCKUX B3aMMOCBS3CH.

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

1. YcBousl OCHOBHOE cojiepaHUe y4eOHOTro maTepuana, UMEeT
npoOensl B YCBOGHMHM Marepuana, HE MPErnsTCTBYIONINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

2.Marepuan u3naraetr He CHCTEMAaTU3UPOBAHO, (hparMEHTapHO, HE
BCEr/a MOCIeA0BATENbHO.

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

4. lomyctun omMOKM U HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOU
TEPMUHOJIOTHH, OINPEICICHUS IOHATUNA Jall HEJIOCTATOYHO
YETKHUE.

5. He wucnonp3oBa;m B KadecTBE JOKAa3aTEIbCTBA BBIBOJABI H
00001IeHusT U3 HAOMIOACHUM, (DAKTOB, OMBITOB WJIM JOIYCTHII
OIIMOKU MPU UX U3JIOKEHUU.

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

7. OTBeyaeT HEMOJIHO Ha BOMPOCHI (YIycKas MU OCHOBHOE), WU
BOCITPOU3BOJIUT COJIEPKAHUE TEKCTa YUeOHUKA, HO HEIOCTATOYHO
NIOHUMAET OTJEJIbHBIE MOJIOKEHNS, UMEIOIINE BaXKHOE 3HAUCHHE B
3TOM TEKCTE.

8. OOHapyXHBaeT HEIOCTATOYHOE IMOHUMAHHUE OTIEIbHBIX
MOJIOKEHUI TIPU BOCIPOU3BEIACHUN TEKCTa yueOHHMKa (3amucei,
NEPBOMCTOYHMUKOB) MJIM OTBEYAET HEMOJIHO Ha BOIPOCHI
npernoaaBartes, 10nycKasi OAHY-ABE rpyOble OIINOKH.

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

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynosa
€TBOP
UTEIb
HO

1. He ycBOMII M HE pacKpbLI OCHOBHOE COJICpKaHHE MaTepHraa.

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

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

2-0

Heyno
BJICTB
opuTe
JILHO
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4. Umeetr cmabo chopMHpOBAHHBIE W HEMOJHBIE 3HAHWUS W HE
yMEeT MPUMEHSTh UX K PEIICHHI0 KOHKPETHBIX BOIIPOCOB U 3aja4
o 00pasIry.

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

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

7. He MOXeT OTBETUTHh HH Ha OJIUH M3 TIOCTABJICHHBIX BOIIPOCOB.
8. IloTHOCTBIO HE YCBOWJI MaTepHall.

Kputepuun oueHKu nabopatopHbix pabot

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

HEeNpaBUJIbHO, KOT/Ia YYalIUiiCsl COBCEM HE BBIMOJIHWI padoTy.

Bo Bcex ciyuasx olleHKa CHMIKAETCs, €clid OoOydaromuiicss He coOroaan
TpeOoBaHUs O€30MacHOCTH Tpyna. B Tex ciydasx, korma oOydaromuncs mokasan
OPUTMHAIGHBIA TIOJXOA K BBINOJHEHUIO PA0OTBI, HO B OTYETE COJEPIKATCS
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HECOOCTAaTKH, OLCHKA 3a BBIIIOJHCHHC pa60T1>1 0 YCMOTPCHHIO IIPCIioaaBaTCIsd
MOJKET OBITH MOBBIIIEHA 10 CpPaBHCHHIO C YKAa3aHHBIMHW HOPMAMM.

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

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

Kpurepuu onenku oughpghepenuuposannozo 3auéma

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

CTyACHTa 3a CCEMCECTp,

MOJYYCHHBIC TCOPCTHYCCKNUC 3HAHHA, HUX IIPOYHOCTD,

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

Ne

Kpurepuu ouenku

Baniabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

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

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

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

5

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

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

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

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

Xopo1io

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

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

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

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

- Ha  TIOCTAaBJICHHBIE = KOMHMCCHEM  BONPOCHI

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

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

YPOBEHb KOMIIETEHTHOCTH;
-IIEMOHCTPUPYET KpaillHE HEYBEPEHHOE W3JI0KECHUE
BOIIPOCA;

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

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

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

CraBuTCSl IpY HAJIMYUU CBBILIE MSITH OIHUOOK.

Ilepeyens omuoOK:
I'pyovie owuoku:

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

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

HCTOJIKOBAHUC PCIICHMA.
HeyMCHI/IC qUTaTh U IMIHUCaTh XUMHWYCCKUC.

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

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

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

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

OIbITA UJIW U3MEPECHUM.

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

3. HepauuoHnanabHblii BHIOOp X0/1a pEIICHUS.
Heoouembui:

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

2. ApudmMeTrndeckue OIIMOKU B BBIYMCICHHUSAX, €CIU 3TH OIIMOKH Irpy0o HE
UCKKAIOTPEATBHOCTD MOTYYEHHOTO Pe3yJibTara.

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

5. Opdorpaduyeckrie v MyHKTYAIIMOHHBIC OITUOKH.

4. KOHTPOJIbLHO-0IIeHOYHbIE CPEACTBA MO JUCHUIINHE « XUMHUD)

4.1. MaTepuaJibl OLEHOYHBIX CPEJICTB JJIsl BXOJJHOT0 KOHTPOJIsI
Bapuanr 1

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

3) 3aMeleHns], HeKaTAIUTHYECKOW, SHAOTEPMUYECKOI

4) oOMeHa, HeKaTAIUTUIECKOM, IK30TEPMUYECKOM

7. COoKpaleHHOMY HMOHHOMY ypaBHeHHIo: Zn*2 +2 OH=Zn(OH), cooTBeTCTBYET
JeBasi 4aCTh CXEMbl YPaBHEHMSI XUMUYECKON PEAKIINU:

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

10. Bepubl 1m crneaymoomme CyXJICHHS O MpaBujiaax Oe3omacHOW paboThl B
XUMHYECKOM J1abopaTopun?

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

b. CepHy10 KUCHOTY CIEQYET pACTBOPSTH B TOPAYEH BOJIE.

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

1. XumuueckoMy nsnemMeHTy 3-ro nepuoga VA- rpynmnbl COOTBETCTBYET CXEMa
pacnpeneneHus IEKTPOHOB IO CIIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme .M.
MenzeneeBa COOTBETCTBYET:
1) yuciy 31eKTPOHOB B aTOME 2) YUCILy AJIEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBHICIICH BAJICHTHOCTH AJIEMEHTA M0 KUCIOPOAY
4) yucay 3JEKTPOHOB, HEJOCTAOMIMX 1O 3aBEPUICHUS BHELIHETO AJIEKTPOHHOIO
cos
3. Nonnas xuMu4eckas CBsI3b peajn3yercs B:

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

5. K KHCJIOTHBIM OKCHJIaM OTHOCHUTCS KaX/10€ M3 JIBYX BELICCTB!

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

1) pasnoxeHus 2) coeanHeHus 3) 3amMeLLeHns 4) obmeHa
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1. BSaHMOHeﬁCTBHm 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 cynbdhaT aTlOMUHUS NIPU B3aUMOJICUCTBHH C:
1) cepoit  2) cepHOM KUCIOTOM  3) CEPHUCTOM KUCIOTON 4) CepoBOAOPOAOM
9. Oxcun xene3a(Il) B3aumoaeicTByeT ¢ pacTBOPOM:
1) ammuunaka 3) kapOoHaTa KaJusl
2) 6pomoBoaopoaa 4) xjaopuja HaTpus
10. Xmopwun xene3a (II) B BogHOM pacTBOpe MOXKET pearupoBath C:
1K,S 2) CO, 3)SiO; 4) Cu

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

Tekylmuii KOHTPOJIb  pe3yJbTATOB OOYUYEHHS] MOXHO OCYIIECTBISThH
pa3IMYHBIMM METOJaMU U C TIOMOIIBI0 PA3IMYHBIX OIEHOYHBIX cpeactB. [lo
TUCITUTIINHE «XUMHUS» B Ka4eCTBE CPEACTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIPOCHI JIJIsl OPraHU3allid YCTHOTO U MUChbMEHHOTO ONpOca, CUCTEMBI 3aJaHuil B
TECTOBOU (opme, 3a7auud U YIPaKHEHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJJaHUs
(TeopeTHuecKue, pacueTHbhIC, CUTYAIIMOHHBIC), JIa0OpaTOpHbIE PabOThl U JIPyTHE

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HUX.

4.2.1. Cucrembl 3a1aHii B TecTOBO# opme.

HassHHE TeMbl Tema 1.1 «CTpoeHre aTOMOB XUMHUYECKUX

QJICMCHTOB U IIpHUpOJda XUMHUECKOM CBSI3H

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

PIEKTPOOTPULIATETILHOCTH

OO01IMe KOMIETEHIIAN OKO01TIK 2.4
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1. Kakoe u3 cyxaeHuii BepHo ajis1 diaeMeHToB { VA rpynnsl , IVA rpynms, [A
TPYIIIB

A) ob6mast popMyia JIeTydero BoopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUN

B) 0 3aBeplICHHS SHEPTETUUECKOTO YPOBHS HE XBATACT TPEX ICKTPOHOB

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

A) Tpem bB) nBym B) YETHIPEM

3. Xumuyeckas CBsI3b B MOJICKYJIaX {030Ha U XJIOPUAA KaJbILIHsl; CEPHOM KUCIIOTHI
U XJIOpHJIa aMMOHHUST; CEPHOUW KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBAJCHTHAs MOJSPHAS M HOHHAS

b) xoBasleHTHAs MOsIpHAS] ¥ KOBAJICHTHASI HETIOJISIpHAS

B) KoBaJeHTHas HEMOJAPHAS U MOHHAS

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

HCOPraHN4YCCKUX BCHICCTB»

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

PesynbTar
oOyueHus COOTBETCTBHUH C X CTPOCHHUEM
1
Obupie OK 01 TIK 2.4
KOMIICTEHIIUH
Bapuanr 1

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

B - 803, P205, Kzo, CUQO; | ZnO, SnO, SiOz, NO.
2. YKaXuTe pAll, COACPKAIMN TOIBKO OJJTHOOCHOBHBIE KUCIOTHI:
A — HF, HBr, HNOg3, H3POy; b — HI, HNO,, HCIO,4, CH;COOH,;

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

A — runpokcodocdar HaTpus; b — runpodochut Hatpus;
B — nurunpooptodocdar narpus; I' — runpoopTodocdar Harpus.
6. VYkaxure MOJEKYIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HzSO3; b-— HZS; B - HZSO4; - H28203.
Bapuanr 2
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1. Ykaxure psiz, coaepKauii Juib aM(pOTEpHbIE OKCUIBL:

A — Hzo, A|203, NaZO, CaO; b - P203, Kzo, CUzO, SOZ;

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

2. Kakoii psi1 conep>KUT TOIBKO KUCIOPOCOAEPKAIINE KHUCIOTHI:

A —HF, HyCr,07,HCI, CH3;COOH; b —HCIO, H3PO3, HBr, H,SOyq;

B — HI, HNO3, HCIO4, H3S; ' = HNOj3, HPO3, H,CO3, HMnOs,.
3. IlpuBenute npaBuiabHoe Ha3Banue coiu Ba(HCO3);:

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

B — auruapokapOonat Oapus; I' — qgurunpocunukar Oapus.

4. Ykaxute npaBuibHOe Ha3BaHue BeniectBa FEOHSO,:

A — ruapocynbdart xenesa (11); b — cyasdat ruapokcoxenesa (11);
B — cynsdat ruapokcoxkenesa (111); ' — cynbdur ruapokcoxenesa (111).
5. TlpuBemuTe MOJCKYISAPHYIO (POPMYITY a30TUCTON KHUCIOTHI:

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

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B —A|203, ZnO, BeO, CI‘203; I - C|20, CUO, MgO, H,0.
2. Kakoii psJl COAEpKUT JIUIIb LIETOYUHN:
A —NaOH, KOH, RbOH, LiOH; b — CsOH, Al(OH)3, Mg(OH),, NH,OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH),; I' — Zn(OH),, Cr(OH),, Pb(OH),,FrOH.
3. VkaxkuTe npaBuiibHOE HazBaHue coyid Fex(S04)s:
A — cynbdur xenesa (11); b — cyasdun xenesa (111);
B — cynndart xenesa (I11); ' — cynsdar xenesa (111).
4. ITpuBenute npaBuiabHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — optodocdat nuHKa; b — tpuruapoxcodocdar nuHka;
B — oprodocdar runpokconmHka; I' — runpooprodocdar nmunka.
5. Ykaxxute MONEeKyJIIpHYI0 (popmyity ruapocyibhara MarHus:
A —Mg(HSOs3),; b —Mg(HS),; B — MgHSOy; I' = Mg(HSO,)s.

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

BEIIIECTB»
Pe3ynbrar VYcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-XMMUYSCKHUX

00y4eHus CBOMCTB HEOPTAaHUYECKUX BEIIECTB OT CTPOCHUSI ATOMOB U
MOJIEKYJI, a TAKYKE TUIA KPUCTAINIMUECKON PEIIeTKH

OO0mmwue

m OK 01 OKO02 IIK 2.4

KOMIICTCHIIU

1. I'mapokcua nMHKa pearupyer ¢ KaKIbIM U3 ABYX BELIECTB:

1) KOH u HBr 2)NagS0O4 u NaOH
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3) CuO u KNOj5 4) FesO3 1 HNOj3

2. T'mnpoxcua pyouanust MOXKET pearupoBaTh C
1) NaCl 2) CaS04 3) HNO3 4) K38
10. I'mapokcua xpoma(Ill) mpeBpaiiiaeTcsi B KOMIUIEKCHOE COSAMHEHUE MPU
B3aMMO/JICHCTBUU C BOJHBIM PACTBOPOM
1) NaNO3 2) KOH 3) CO, 4) CaCl,
12. Kakoe ocHOBaHHE NpU HArPEBaHUU JIETKO NPEBPAIIAETCSA B OCHOBHBIN OKCU?
HKOH 2 Cu(OH)4 3)CsOH 4)NH,OH

13. IIpeBpaienune NaOH — NayS04 OCYILECTBIISAETCA IPY B3aNMOJICUCTBUN C
1)S 2)502 3)HaS 4)NaHS50,4

14, Ca(HCOs3)2 obpasyeTcs u3 Ca(OH)2 IIPU B3aUMO/ICHCTBHH C

1) NazCO3 2) U30BITKOM CO2 3) CaCOg 4) n30bITKOM CO

15. NaHS0O4 oOpa3zyercs u3 NaOH MIPU B3aHUMOJICHCTBHH C

1)S 2) u36BITKOM 502 3) CaS04 4) u30bITKOM H2504

16. I'mapokcun xeneza(ll) B3aumMoieicTBYET C

1) ammuaxom (p-p) 2) OKCUJIOM KaJIbITUS

3) ykcycHo# kucnotoi 4) cynsharom dapus

17. PacTBOp rusipokcuaa HaTpusi HE pearupyer ¢

1) FeCls 2) HsPO4 3) NapCO3 4) NaHCO3

18. PaCTBop TUAPOKCHU A HATPUA PCArupycCT ¢ KaXKIbIM M3 IBYX BCIICCTB
1) Al " A1203 2) Fe " F6203 3) C " COQ 4) HNOg u KN03

19. T'unpoxcua menu(Il) B3auMoaecTBYeT ¢ KaKIbIM U3 JBYX BEIIECTB:

1) 803 T HCI 2) NaQS u KN03 3) HQSO4 u HQO 4) NaQSO4 " HBr

20. I'mapokcua KaJbLUs HE B3aUMOJICHCTBYET C

1) okcugom yraepomaa(Il) 2) 6pomom 3) cepoBoopooM 4) XJI0POBOAOPOIOM
21. Kakue nBa BemiecTBa MOT'YyT pearupoBaTh JIpyr C Apyrom?
I)NaOH+Zn(OH)2 2) CU(OH)2+FG(OH)3

3) Ca(OH).+KOH 4) NHs+Al(OH)3

22. B menoyax pacTBOpseTcs

1) menp 2) xxene3o 3) kpeMuuit 4) yriepos

23. Kakoe cnokHO€e BEHIECTBO MOXKET PEAarupoBaTh U C COJITHOM KUCTOTOM, U C
TUJPOKCUIOM HATPHS?

1)S02 2)Zn(OH)2 3y MgSO, 4) CaCO3

24. B npoOupKy ¢ HEpACTBOPUMBIM COCIMHEHUEM X TOOABUIIN HECKOJIBKO Karellb
pactBopa BemiecTBa Y. B pe3ynbTaTe peakuuu HaOJI0JaIu paCTBOPEHUE OCAIKA.
N3 npensioxkeHHOro nepeyHs BeiOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh
B OIMCAHHYIO PEAKIIUIO.

1) Al(OH)3 2) NasSOy 3) NaOH 4) KC(Cl1 5) BaSO4
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25. B npoOupKy ¢ HEpAaCTBOPUMBIM COeIMHEHHEM X T0OABWIIM PACTBOP BEIIECTBA

Y. B pesynbraTe peakuuu HaOJII0JaJIA BBIIEIEHUE PACTBOPEHUE OCAIKA.

W3 npeioxkeHHoro nepeyHs Bpioepure BemecTsa X U Y, KOTOpbIe MOTYT BCTYNAaTh

B OIMKMCAHHYIO PEAKIIUIO.
1) NaOH 2)KCl 3) BaSOy4 ¢) Zn(OH)4 5) Ca(NO3)2
Kaxoit n3 okcu10B NposIBIIET OCHOBHBIE CBOMCTBA:
a) OKCHJ KaJIUsI
0) oxcun cepri(1V)
B) okcuj yriaepoaa(ll)
r) okcuj xkenesa (111)?
2. KucnoTHbIH XapakTep IposBISET OKCU/I;
a) ZnO 06) P,Os B) KO r) CaO
3. B kakoii u3 cTpok mpuBeeHbl POPMYJIIBI TOIBKO BBICIITUX OKCUIOB?
a) SO, Na,0O CI,0 0) Al,O3; NO CIO,
B) CaO C|207 P205 F) 803 FeO H-,O
4. Kaxkol ra3 MOXHO MOTJIOTUTh PACTBOPOM IIIEJIOUH?
a) CO, 6) H, B) NH; F) 0O,
5. Okcuja Kaiblys pearupyeT ¢ KaXIbIM U3 JIBYX BEILIECTB:
a) TUAPOKCHUIOM HATPHS U CEPHOM KUCTIOTON
0) okcunom cepsl(IV) u Bogoit
B) COJITHOM KHCIIOTOM M OKCHUJIOM KaJTHs
r) okcusioM yriaepoaa(IV) u runpoxcuaom mutus

6. IIpu B3auMOIEHCTBUM KAaKOTO BEIIECTBA C BOJIOM HE 00pa3yeTcs mea0db

a) OKCHJIa KaJIus 0) okcuna meau(1l)
B) OKCHJia HATPUS ') OKCHIa KaJIbITHS
7. Kaxkoe u3 BeliecTB He BCTpEUaeTCsl B IPUPOJIC
a) okcun kpemuus (1V) 0) Bona
B) YTJICKUCIIBIN ra3 ') OKCUJ HATpUs
8. ®opmyna aHTHIIPUAA CEPHON KUCTOTHI:
a) SOZ 6) SOg B) H2803 F) HzS
9. Kakue 13 npuBeIEHHBIX YTBEPKACHUI BEPHbI?
1. OCHOBHBIM OKCHIaM COOTBETCTBYIOT OCHOBAHHSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIBKO METAJLIIBI.
a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 00a YTBEPKIACHUS ) 00a YTBEpXKICHUS HEBEPHBI
10. Oxcun yraepona (IV) pearupyeT ¢ KaXIbIM U3 IBYX BEIIECTB:

a) BOJIOM M OKCHJIOM HaTpHs 0) kucnopo1oM 1 okcuaoM cepbi(IV)

B) Cyb(haToOM Kaus U TUAPOKCUIOM HATPUS
r) pochopHOI KUCTOTON U BOJAOPOAOM
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11. Oxcupsl ¢ obmieit hopmynoit RoO3 u RoOs5 00pa3yroT 251eMeHThI
a) yriepona 0) azota B) cephl T) gTopa
12. Mexnay co0oii B3auMOJICHCTBYIOT
a) SiOz )51 Hzo 6) COz u HzSO4
B) CO; u Ca(OH); r) Na;O u Ca(OH);
13. B cxeme npeBparieHui
HarpeTh + H,0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISIETCA
a) CaO 0) Ca(OH)z B) CaH, 1) Ca(HC03)2
14. Oxcup cepri(I1V) He B3aUMOJIEUCTBYET C
a) NaoO 6) H,O B) CO, 1) NaOH
15. B cxeme npeBpalieHuit
+ O, + SO;3
Cu — X1 — X2
BEIIECTBOM X7 SIBIISIETCA
a) CuSO3 ©6) CuSO; B) CuO r1)CuS
25. B npoOupKy ¢ HEPACTBOPUMBIM COEIMHEHHEM X JTOOABWIIA PACTBOP BEILIECTBA
Y. B pesynbTate peakiiuu HabOJt01au BbIIEJICHUE PACTBOPEHUE OCA/IKA.
W3 npeioxkeHHOro nepeuHs Beioepute BemectBa X U Y, KOTOpbIe MOTYT BCTYNAaTh
B OIMCAHHYI0 PEAKLUIO.
1) NaOH 2) KCl 3) BaSOj 4) Zn(OH)2 5) Ca(NOs3)2 HuTtpat amomunus B
pacTBOpPE B3aUMOJIEUCTBYET C
1) KClI  2) Fe(NOs3), 3) MgCl; 4) Ca(OH);
2. C BOZHBIMHU pacTBOpPaMHU XJIOPOBOJOPOJIa, THAPOKCHAA Oapusl ¥ XJIOpHUaa MEAN
(IT) pearupyer
1) CaC03 2) KzSOg 3) Na,SO, 4) A|2(804)3
3. U ¢ xene3om, U ¢ TUIPOKCUIOM KaJIMsl M C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgC|2 2) Na,SO4 3) ZnBr, 4) FeCls
4. U1 ¢ TMAPOKCHUIOM HATPUSI, U C COJITHOM KUCITIOTOM, U C XJIOPUIOM Oapust
pearupyeT B pacTBOpE
1) (NH4)2CO3 2) Zn(OH), 3) CO, 4) Na,SO4
5. PactBOp Moanaa Kajmst pearupyer ¢ KaxJIbIM U3 BEIIECTB
1) Brou AgNOs3 2) AgNO3; nu HC1 3) Cl, u NaOH 4) HCl u Cl,
6. l'unpokapOboHAT HATPUS pearupyeT ¢ KaKIIbIM U3 BEIIECTB
1) CaCl, u NaOH 2) NaOH u HCI 3) HCl u 02 4) O, u CO;
7. U ¢ XJ10pOM, U C TUAPOKCUAOM KallMsl, U C HUTPATOM cepedpa pearupyer

B pacTBOpe
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1) Nal 2)FeCls 3) FeCl; 4)CuSO,

8. KapOoHat kayplLiys pu OOBIYHBIX YCIOBUSAX pEarupyer ¢
1) kpeMHHEBOI 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) nobaBnieHnu xJjopuaa oapus

3) n1o0GaBICHUM COJITHON KUCIOTBI

4) nobGaBlieHUU XJIOpHUAa HATPUS

10. Cynbdug HaTpus B paCTBOPE HE pearupyer C

1) constHOM KUCIIOTOM 2) CcepoBOIOPOIOM

3) xs0pom 4) cynbharom Kamus

11. U c menpto, 1 ¢ pacTBOPOM CyJibGua 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 XJIOpHUIA HATPUS

3) cepHas KUCTIOTA U CYJIb(PUT HATPUSA

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

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

14. Bo3moskHa peakuust MEx1y

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 ¢ ruapoKcuIoM HATpUs U ¢ pa30aBJICHHOW CEPHOM KUCIOTOM pearupyeT cotib
1) BaCl; 2) Cu(NOs3), 3) NaHCO3 4) Caz(PO,),

16. A30T BbIIEIIAETCS IPU PA3T0KECHUN

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

17. Bo3aMoxkHa peakiiysi B pacCTBOPE MEKIY

1) uurparom pryTu (II) 1 Menpro

2) XJIOpUJIOM HATPUS U HUTPATOM Kajus

3) cynbdarom Oapus U COISTHON KUCIOTON

4) cynbdumom xenesa (II) u ruapokcumom Kamus
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18. 1 ¢ ruapoKcuaoM HaTpusi, 1 HUTPATOM cepedpa, U ¢ XJIOPOM pearupyeT B
BOJTHOM pacTBOpE

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

19. Ilpu meticTBUM pacTBOPA CEPHOI KMUCIOTHI HA pacTBOP KapOoHATa aMMOHUS
BBIJICIISICTCA ra3

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

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

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

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

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

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

IIPOUCXOIUT IIPU

1) TepMudEeCKOM pa3yioKEHUH UCXOAHOTO BEIIECTBA

2) e CTBUM HA UCXOJTHOE BEIIECTBO PACTBOPA IIETI0UU

3) mpoIyCKaHUH YTIIEKUCIIOrO Ta3a Yepe3 PacTBOP UCXOTHOTO BEIIECTBA

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

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

24. IIpogykTaMu pa3ioKEHHS] HUTpaTa HaTPUs SABISIOTCS

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

25. PactBOp KapOoHaTa HATpHs HE pearupyer ¢

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

26. OueHuTe NpaBUIBLHOCTD CYXACHUIN 0 KapOOHaTax

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

b. Peakiuu pasznoxenus kapOOHATOB SIBISIIOTCS OKUCITUTEIHHO-
BOCCTaHOBUTEIbHBIMH

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHbI 00a CyKJICHUS

4) o0a cyXaeHHUs HEBEPHBI

27. OueHuTe BEPHOCTh CYKIAEHUW O HUTpaTax

A. ConsgHas KMCIIOTa BBITECHSIET U3 JIIOOOT0 HUTPATa a30THYIO KUCIIOTY

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

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

28. Hutpar cepeOpa He criocobeH

1) 006pa3oBbIBATH OCAZOK MPU B3aUMOAECHCTBUU C pACTBOPOM XJIOPUIOM HATPUS
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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 XJIOPHUJA 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) HsPO, 4) Ca(OH),

4.2.2. TllpakTHyecKue 3aIaHUs U 3124

Pazpen 1. OcHOBBI CTpocHHUsA BellecTBa - 3aJ1a4d Ha COCTAaBJICHHC
XUMHYECKUX (POPMYJT IBYXaTOMHBIX COCAMHEHM (OKCHIIOB, CyIb(HUI0B, TUAPUIOB
U T.IL.).
ﬂaﬁme HA36AHUA C]ZBOV}OWMM CO@()MH@HM}ZM.'
ngO MnO A||3 Cr,S; ZnH, Ag4SI CazN, C02 CaO P,0s CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, FGzOg Clzo KCI Mng CrS CaH, SIH4 K4C Cang Na,O
CuO NzOg Mn,O- LiF PC|5 HgBr Agzs CuS HCI Na4Si AIN Li3P Cr203

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

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

1. Hutpun kanus 1. KapOwum nmutus

2. Cunvmua Maraus 2. Oxcup pocdopa (I11)
3. T'mapun anroMuHUS 3. ®ropun meau (1)

4. Cynbdua ceunna (I1) 4. Oxcup cepedpa

5. bpomup nuHka 5. I'mapun nutus

6. Oxcun yriepona (1) 6. Cynsdun menu (1)

7. Oxcug xiopa (V) /. Hutpua Hatpus

8. Oxcwua Oapus 8. HMommn cepebpa

9. ®ochun xenesa (III) 9. Oxcup xpoma (II)
10.KapObux maraus 10.Oxkcun azora (V)
11.T'unpun kanus 11.T'unpun HaTpus
12.Cynbdun antoMuHus 12. Xnopug xpoma (IIT)
13.Momua meau (1) 13.0Oxcua kanus
14.Cynwsdun prytu (1) 14.0Okcun mbibsika (111)
15.0Oxcup xiopa (I11) 15.Cynbbun nmuHka
16.0Oxcun cBunma (1V) 16.®ochua menu (I1)
17.0xcun nuHKa 17.0xcup xenesa (1)
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18.Cunnima Kanpnust 18.bpomua mapranma (1I)

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

24 . Hutpun Gapust 24.Cynbhun Maraust
25.0xcua prytu (I) 25.0xcua meau (1)
26.0kcun cypsMsl (V) 26.Xnopun prytu (II)

Pasznes 2. XumMHn4yeckue peakumu
3ajmadyn Ha COCTaBJIICHME YPAaBHEHMHM pEAaKUUH: COCIMHEHHUs, 3aMEILICHUS,
pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEOUHEHUM (Ha
IpUMEPE  THIPOKCOKOMIUIEKCOB  QJIIOMHUHHS M LMHKA);  OKHUCJIHMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUN C UCIIOJIB30BAHUEM METO/A JIEKTPOHHOIO OanaHca; C
y4acTHEM KOMIUIEKCHBIX COEIMHEHHH (Ha TMpUMEpe THIPOKCOKOMIUIEKCOB
AJIFOMMHHUS U IUHKA)

1.Peaktueit 3aMereHust BISICTCS
a) TOPEHHE BOJOPOa B KUCIOPO/IE;
0) BoccTanoBieHnue okcuaa meau (1) Bogopoaom;
B) B3aMMOJICHCTBHE TUIPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;
') TepMUYECKas JeTUapaTanys THAPOKCH A ITIMHKA.
2. Peaxmusi, ypaBaenue kotopoit CaO+CO2=CaCOg3,Ha3bIBacTCs peakiyei
1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopelcTBrEe THAPOKCUIA KaJdbLMS C COJISTHOM KHCIOTOM - 3TO peakius
1) coenquHenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelCHHS
3. VYKaxuTe peakiuio, KOTOpas SBISETCA pEaKIUed pasloKEeHHsT W HIET C
U3MEHEHUEM CTETICHU OKUCIICHHUS:
a) Cu(OH); = CuO + H.0; B) 2KNO3= 2KNO,+0y;
0) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO;
4, Hanuimure peaknyy, yKaXKUTE THI PEaKITUH:
a) pasyIoKeHUs YTOJIbHOM KUCIIOTHI; B) pasznoxenus ruapokcuaa meau(1l);
0) MmoJaydeHus: aMMHaKa U3 MPOCTHIX BEIIECTR;
') B3aUMOJICIICTBUE a30Ta C KUCIOPOIOM
5. Hammummure peakiuu, yKakKUTe TUI PEAKIIUN:
a) XKEJIe30M U CEepoii; B) okcuzoM Oapust U okcuaoM cepoi(1V);
0) bapuieM u CEpHOU KUCIOTOMH; r) okcupa cepsl (IV) u kucnoponowm;
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6. VYpaBusiiTe peakiuu METOAOM dJEKTpoHHOro Oamanca. PaccraBbTe
KO3 PpULIEHTBI

HI + H,SO, — |, + H,S + H,0O

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO;3 + FeO — FC(NO3)3 + NO + H,0

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

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

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

3agauM Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK MPOIYyKTA pPEaKIuu
COCJIMHEHUS, MaCcCOBOM WM OOBEMHOW JOJM BBIXOJIa MPOAYKTa pEaKIUH
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 JOJIEN PACTBOPEHHOTO BEIIECTBA.

Nel. TIpu B3aumonelcTBUM HATpus KoJuyecTBOM BemiecTBa (, 5 Moib ¢ BOJOH
MOJIyYHJIA BOJIOpojl 00bEMOM 4,2 11 (H. y.) Beiunciaure mpakTuyeckuil BBIXOJ rasza
(%).
No2.  Meraiinueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €r0  OKCHJa
Cr;O3 MeTaIIMYECKUM  aJIFOMUHUEM. BBIUHMCIIUTe Maccy Xpoma, KOTOPBIM MOMXHO
MOJYYUTh MPU BOCCTAHOBIICHUMU €ro OKCHJAa Maccol 228 r, ecinym MpaKTUYECKUU
BBIXOJ1 XpoMa cocTasisieT 95 %.
Ne3. Omnpenenure, kakasg Macca MeNIM BCTYIIUT B PEAKLMIO C KOHIIEHTPUPOBAHHOMN
CEepHOUM KuCIOTOM A mojydeHus: okcuaa cepbl (IV) oO0vémom 3 1 (H.y.), eciau
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.
Ne4. K pactBOpy, coaepxameMy XJIOpUI Kaibliusg Maccou 4,1 T, Npujiniii pacTsop,
conepxkamuii ¢ocdar Hatpus maccoil 4,1 r. Ompenenure maccy MNOJIYYEHHOTO
ocaJiKa, €ClI BBIXOJI MPOAYKTa Peakiuu cocTaBisieT 88 %o.

3ajaHusl HA COCTABJIEHUE MOJICKYJSIPHBIX M MOHHBIX PEAKIUNA C Yy4aCTHEM

OKCHJOB, KHUCJIOT, OCHOBAaHMW W COJIEH, HMOHHBIX PEAKIUMWA THUAPOIU3a COJIEH,
YCTAHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIbL.
1. Kakue u3 coneir RbCl, Cra(SOg)s, Ni(NOs3),, Na,SO3 nmogseprarorcst Tuapomsy?
CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE W MOJIEKYJISIPHBIE YPAaBHEHHUS THAPOJIM3A
cooTBeTcTBYIOIMX colieil. Kakoe 3Hauenue pH ( > 7 <) uMEOT pacTBOPHI 3TUX
conen?
2. Hanummre nonHoe u COKpalieHHOE ypaBHEHUS pEaKIU:

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

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H20 (max) Mg(OH), (1) +
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H2SO4 (p) = MgSOu(p) + 2H20 (Mmn)
CuCl; (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2|
Aly(SO4); (p) + 3BaCl; (p) = 3BaS04| + 2AICIs(p)
K2S + 2HCI = 2KCI + H,S1
Na,COs + 2HNO3z = 2NaNO3 + H,0 + CO,?1
Mg + H,SO4 = MgSO4 + Ha?
Pa3nea 3. PacTBopsl
3aauu Ha IPUTOTOBJIEHUE PACTBOPOB.

1. Onpenenure, CKOJIBLKO TPAMMOB BEIIECTBA HYXKHO JJISI TIPUTOTOBIICHUS 25 M

10 M pactBOpa ruapoKcuaa HaTPUsl.
Otget: 10T

2. Onpegenure, CKOJIBKO T BOJIbI HE0OX0 1Mo ipubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEUHBINH PACTBOP C MacCcOBOi aoeit 1%.

3. Omnpenenute MacCoOBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, KOTOPBIM OBbLT MOTy4YeH
npubasiaeHreM 175 r KCIl (0=20%) x 1000 T BobI

4. OnpeaenuTe MacCcoOBYIO JOJIIO BEIIECTBA B PacTBOPE, KOTOPBIN ObLI MOJTy4YEH
npubasieHueM 30 r Na;COy4 x 1000 r BojbI

Pa3znen 4. CTpoeHue U CBOICTBA HEOPTAHUYECKHUX BEIIECTB
3amaun  Ha pacueT MaccoBOM JOJAM (Macchl) XHMMHUYECKOTO 3JIeMEHTa
(coemuHeHus1) B MOJIEKYJie (CMecCH).
BapuanT 1. Beraucnuts MaccoByto 1010 a3ota B Hutpate Kanbims (Ca(NO3);
BapuanT 2: Beiuuciute comepikanue Kuciaoposa B nepmanranate kanus (KMnOy)
BapuanT 3: Beruuciure conepikanue cepbl B MuHepae nmupute (FeSy)
BapuanT 4: Berauciinre MaccoByro 7010 cepedpa B okcue cepedpa (Ag20)

[IpakTuueckue 3amaHus MO KiacCU(UKAIMU, HOMEHKJIATYPE U XUMHUYECKUM
dbopMysiaM HEOPTraHUUECKUX BEIECTB Pa3IMYHBIX KJIACCOB.

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

A B B T i E K 3
1| Na,O | NaOH | CO, SO3 MgO |[HNO; | Ba(OH) | CO MnO,
2
2 SIOz Zn0O H3PO4 Aggo N203 Cr03 MnO HF HgSIOg
3| H,SO, | CO, Ca(OH)z BeO LiOH [ CrO MﬂzOg 803 SiOz
4 Al,O; | BaO MgCO; | Cu(OH) | ZnO Cr,03 | HMnO, | Ca(OH), | KsPO,
2
5/ NO HNO3; | MnO NO, HCI H,SO, | NO, FeO P,Os
6| MgSO4 | SO, Cl,05 H.,Si0; |AI(N | CO NO AL,O3 BaO
O3)s
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7| FeO K,CO; | Fe,03 Hg(N03)2 CaO Ba(OH) A92804 PbSO3 AgOH
2. CocTaBUTH (POPMYIIBI BBICIIHX OKCHIOB DJIEMEHTOB C TTOPSIKOBBIM HOMEPOM:
1)14,34,41  2)75, 16, 3)33,50,40  4)6,35,24 5) 21, 25, 32

3. CoctaBUTh MOJIEKYJIsIpHBIE (DOPMYJIBI OKCHUJIOB, MOJMUCATh XapaKTep OKCUJIA U
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUA :

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

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

3) Maprasiia co CTereHbl0 OKUCICHUs +2, +3, +4, +7
4. Beimucath OTJEIbHO O€3pa3InuHble, OCHOBHBIE, KUCJIIOTHBIE U aM(OTepHbIS

OKCHUJIBI:

A b B r I E XK 3 n
1| Na,O | CaO CO, |SO3 MgO |[N,O;|BaO |[CO MnO,
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
31S0, |[CO, CaO |BeO Li,O |CrO [Mn,0O3|SO; SiO;
41 Al,O3 | BaO SeO, |CuO ZnO | Cr,03| MnO, | CaO CrOs
5[ NO N 203 MnO N02 Nazo 803 NOz FeO PzOs
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
7 | FeO | SOs; Fe,O; [ HgO CaO BaO |[Ag.0O |SO; PbO

5. BreimucaTth HepacTBOpUMBIE OCHOBaHUS M MEN0YH. [laTh Ha3BaHUSI.

A b B I J1 E K 3 n
1 Na,SO, |NaOH |CO, |SO;  |Mg(OH),| HNO; Ba(OH), |CO _ [Cu(OH),
2 |CsOH [Cu(OH)y H3sPO, | NaOH | N,O3  |Cr(OH),| MnO KOH [ H,SiO;
3 [H,S0, |CO, [a(OH)/BeO |LiOH |CrO [Sr(OH), | SO;  [Sr(OH),
4 A|203 B&(OH)QMQCOg CU(OH)2 Zn0O szOg HMnO4 Ca(OH)z K3PO4
5 | LIOH HNO;3; | Mn(O | NaOH | HCI CsOH [Fe(OH), | FeO P20s

H),

6 | MgSO, | SO, LiOH | H,SiO3 JAI(NO3)3| CO NaOH | AL,O; | BaO
7 ICu(OH), | K,CO3 | Fe,03 Hg(NOs),ICa(OH), Ba(OH),J Ag,SO, [Ba(OH), KOH

[IpakTueckue 3aaHusl Ha ONPEICIICHUE XUMUYECKOW aKTUBHOCTH BEIIIECTB B

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

1. Pacnpenenuth maHHBIC BEIISCTBA B TAOJIMITY COIIACHO MX THITY XUMHYECKOM

CBS3HU.
HNounasa KoBanentHasa KoBaseHnTHasa Meramummueckas
CBSI3b MOJIsIpHAs HENoJIsIpHAas
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MgC|2, H,, CO,, Nal,, HF, A|, Zn0, Fe, Br,, CazN,, O,, SO3, HBr, A|283,

CuSn(crutaB)
2. TlpousBeanTe COOTBETCTBHE:

Bune! cBs3u BemecTsa
1.KoBajieHTHas HenoJisIpHas A) Xmopua KaJablysl
2.KoBajeHTHas noJspHas b) ®T1op
3.Monnas B) I{unk
4 Metamindeckast I") AmMuak
5.Bopoponas JI)Anetunex

E) Oxcup 6apus

3amaHusl Ha COCTaBJIECHUE YPAaBHEHUN XHMHUYECKHX PEaKIUH C Yy4acTUEM

IPOCTHIX U CJIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUIAOB METAJJIOB, HEMETAJUIOB U
aM(pOTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBaHUN M aMQpOTEpPHBIX
TUJPOKCUIOB, HEOPraHUYECKUX COJICH, XapaKTepU3YyIOIIUX UX CBOMCTBA U CIIOCOOBI
IIOJTy4YEHUS.

3aKOHUYNTE YPaBHEHUS PEAKLIMIL:

Na,O + H,S(u36) —

BaO + Si0, (H)—

Fe,03 + C (t)—

FeO + O, (H)—

KOH(tB) + Zn(OH), (t)—
NaOH (ko) + Fe(OH); —
NaOH + Al,O3; +3H,0 —
KOH + NaHCO; —

Al + KOH +H;0 —

Cl, + Ca(OH), —

HCI + CuO —

HsPO, + Zn(OH)2 —
H,SO, + ZnO —

H2C03 (t) —

H,SiOs (1) —

HNO; (t) —

MgO(u30) + HCI —
K20 + ZnO (t)—
CaO + 2H; (t)—
NH4OH + P,O5 —

KOH + AI(OH); —
NaOH(tB) + Al,O3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —
Zn + NaOH(tB) (t)—
H,SO4 + Mg(OH), —
HCI + Be(OH); —

HCI + Al(OH); —

HCIl + AgNO3; —
H,SO3 (t)—

H4P207 (t)—>

3 HNO; (H)—

Paspen 7. CTpoeHne U CBOMCTBA OPraHUYeCKHUX BeIleCTB

3amaHus  Ha COCTaBJIEHUE

HA3BaHUM OPraHUYECKUX COCAUHEHUU IO

TPUBUAIIBHON WJIM MEXKIYHAPOJIHOW CUCTEMATUYECKON HOMEHKIIATYPE;

1. Hazosure NPpUBCACHHBLIC HWKE YIJICBOAOPOIbI II0 MeH(ZIYHapOHHOﬁ

HoMmeHknatype [UPAK:
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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 HIDKE YTJIEBOAOPOIY JdaiiTe Ha3BaHUE IO HOMEHKJIATYpe
IUPAC, ykaXuTe CKOJIBKO NEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX W YETBEPTHUYHBIX
aTOMOB  YyIJIepoJa COAEPKUTCA B  anka”e. M3omepoM Kakoro yriesozopoza
HOPMAaJIbHOT'O CTPOECHHUS SIBIISIETCA JaHHbIN yrieBogopon? 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. Hanumure cTpykTypHBIe (hOpMYIIbl COETUHEHHI 110 UX HAa3BAHUSM:
a) 2,5-TuMeTUIreKceH-3;
0) 2-MOHOMETHUJI-3,9-TUITPONTHIIHOHAH;
B) 2,5 - TUMETUI - 3-HUTPOTEKCaH;
r) 2,3-aUXJIOPreKCaHOBasi KUCIIO0Ta;
1) 2 - aMUHOOYTaH.

4. Hamumurte cTpyKTypHBbIE (OPMYJIBI BCEX COCIMHEHHN COCTaBa: HA30BUTE
MOJIy4YEHHBIE COCIMHEHUS.

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

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

5. Harmumue mosTHbIE M COKpAIIEHHBIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-TeTpaMeTHIINICHTaH 2,3,6-TpuUMeTHI-3-3TUITENTaH
2,5-numernnrexcen-3; 2-MOHOMETHII-3,5- TUIPOITUIIHOHAH;

2,5 - numeTunn - 3-HUTPOTreKcaH; 2,3-IUXJ0opreKcaHoBas KUCI0Ta;
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2 - aMuHOOyTaH. 4 - MeTWINUHTEH-3  2,2-TUMETUIOYTHH -3
6. CoctaBbTe CTPYKTYpHBIC (OPMYJBI TPEX AIKHHOB, KOTOPHIE H30MEPHBI 2
MeTunoyTagueny-1,3./{aiite um Ha3BaHUS.

3amaun Ha ompeneneHue npocreniei GopmMyIibl OpraHMYecKOr MOJIEKYJIbI,
UCXO/Is1 U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coequHeHrs, B KOTOPOM MaccoBas JI0JIsl KaJlusl paBHA
0.565, yrinepona — 0.087, kucnopoaa — 0.348?

2. BeiBenute npocTeiiiryio GopMyTy COeAMHEHUs, €CIIM U3BECTEH €ro
AJIEMEHTHBIN COCTAB:

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

0) kanbims 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. Halimute MonekymnsipHyto GopMyiTy COSAMHEHHS a30Ta C BOJIOPOJIOM, €CIIn
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoOB
ATOr0 BEIIECTBA [0 BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemecTBa o0pasyercs 8 T yriiekucsioro raza u 4,3632
r 1 BoJbl. Macca 1 monb janHoro BeniecTBa paBHa 60r. Y cTaHOBUTH
MOJIEKYJIIpHYI0 (hOPMYJTy TaHHOTO BEIECTBA.

4.2.3 TIpakTHKO-OPHEHTHPOBAHHbIE 32 IaHUSA
[TpakTHKO-OpUEHTUPOBAHHBIE pacueTHbIE 3aJaHHsi Ha JUCHEPCHbIE CHUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOW M MPOM3BOJACTBEHHOM EATEIHLHOCTH YEJIOBEKa

1.Boaa

Ha3zBanue tembl Tema 3.1 «IloHsiTHE O pacTBOpax»

Pesynbprat oOyuenus |[PaznuyaTh MICTUHHBIE PACTBOPHI

OO011e KOMIEeTEHIINH OK 01,0K02TIK 2.4

B kpy»xeBo OyaTo ofeTs
JlepeBps, KyCThl, TPOBOJA.
KaxeTtcs cka3ko1o 310,

A B CyIIHOCTH — TOJIBKO. ..
3agaHue:

1. KT0 1 Korjia BepBbI€ OCYIIECTBUII CHHTE3 BOJIbI?
2. Kakoii BO3yx TspKeJee - CyXOM MU BIIayKHBINA?
3. B xakom opraHe yejoBeKa COISPKUTCS HauOOJIbIIIEe KOJIWYECTBO BOJLI, a B

KaKOM — HauMeHblee?
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4. HazoBuTe BOCEMb HAUMEHOBAHUHN COCTOSIHUS BOJIbI, IPUHSATHIX B METEOPOJIOTUU
— CKOJIBKO MOJIEKYJI BOJIbI B OKeaHe?

. UTo Takoe CHEKMHKH?

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

. Moxert i Boaa ropeTh?

. MoxeT 11 Boja Te4b BBEPX?

. [lepeuncnure xuMmuueckue U GU3NIECKUE CBOMCTBA BOJIBI.

10. Poip BOABI B )KU3HU UETIOBEKA.

O© 00 N O O1

1. I'mnoxJiopurta Kajaust

HasBanue Temel Tema 3.1 «IlonsTre o pacTBopax»

Pe3ynbrat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OOmmme KOMITIETEHITUH OK 01,OK 02 TIK 2.4

[Ipu ctupke rps3ubix Bemen Onbra CepreeBHa MOIb3YETCS XJIOPCOACPHKAILIAM
oTOeIMBaTEIIEM.
3anaHue:
1. Yto mpu 3TOM NMPOUCXOIAUT?
2. Kakoe BeniecTBo MposiBisieT 0TOETUBAOIINE CBOKWCTBA?
3. HamummuTe peakuuio pas3ioKEHUs TUIIOXJIOpPUTAa Kaldusl Ha BO3AyXe IIpH
JIEICTBUU YTJICKUCIIOTO ras3a.
4. Hanummre peakiyio MOJydYeHUs TUIIOXJIOPUTA Kallisd U3 XJopa U THIPOKCHIA
HaTpus.
2. PxkaBumHa

HasBanue Templ Tema 3.1 «IlonsTHE O pacTBOpax»

Pesynbrar oOydyeHus: |PaznuyaTh UICTUHHBIE PACTBOPHI

OO1mme KOMIIETEHITUH OK 01,OK021IK 2.4

Banepuii SIkoBieBuY ®UBET B KBAPTHUPE, TJI€ OUEHb CTapbie TPYOHI.
3amanue:
1. W3 4ero cocTouT CON prKaBUMHbI?
2. K kxakomy kjaccy coeMHEHUI OTHOCUTCS pPiKaBUMHA?
3. HanwummTe peakuuio pacTBOPEHUS pPrKaBUUHBI.
4. Tlpennoxute METOABI OUYUCTKU TPYO OT PrKaBUMHBI.
3. IloBapeHHas coJib
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Hazpanue TeMbl Tema 4.2. «PU3NKO-XUMHUYECKHE CBOMCTBA

HCOPIraHNYCCKUX BCUICCTB»

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

OO01111e KOMIIETEHIINH OK 01, OK 02 IIK 2.4

N3BectHO, uTO0 B MHpe pAoObBaercs mnpuMepHo 100 MWIIMOHOB TOHH

NOBapeHHOM coiau B roA. Ha mnumieBble HyXIbl pacXoQyeTcs OKOJIO OJHOM
YeTBEPTOM YacTH 3TOro Kojaudectsa. Kyzaa xe uuer ocranbHas conb?

[ToBapeHHast COJIb COBEPIIEHHO HEOOXOAMMAa NpPH 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 MeaunuHe. OCHOBHOM NMOTPEOUTENh COJM - XMMHYECKasl OTPacib
IPOMBIIIIEHHOCTH. B 3TON oOiacTu Mcnonb3yercs HE TOJBKO cama COJib, HO U
AJIEMEHTHI, COCTABIAIOIIME €€. B mponecce 3ieKkTposiM3a €€ pacTBOpa MOJy4YaroT
XJIOp, BOIOpOA M eakuil Hatp. M3 pacTBOpa €IKOro HaTpa MOJIy4daroT TBEPAYIO
11eJ104b - KaycTUK. COeIMHSIS BOJLOPOJ C XJIOPOM, MOJYYAIOT COJISHYIO KHCIOTY

3aaHue: cOCTaBbTE YPABHEHUS, ONMCAHHBIX B TEKCTE PeakUui

4. Won

«
Haspammie TeMbI Tema 4.3 «Mnentudukanys HeOpraHUYECKUX

BEILIECTB»

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

HCOPIraHNMYCCKUX BCUICCTB

OO011e KOMIeTEHIINN OK 01,0K02TIK 2.4

Ha Genyto candetrky mposuiu #o, MOMbITATNCh BRIBECTH €T0 C ITOMOIIBIO
orOenuBarens «Ilepconby, 3aTeM XJI0pHask U3BECTh, HO MISATHO HE UCUE3JIO.
UToOb! y1aduTh MATHO, KAKOE CPEJICTBO HAJI0 UCTIONIB30BATHCS C OKUCIUTEIHHBIMU
VI BOCCTAHOBHUTEJIHBIMU CBOMCTBAMHU?
3ananue:

1. HanmummTe Ka4eCTBEHHYIO PEAKLUIO Ha ONpeesieHne nonxa?

2. OnuiuTe MpUMEHEeHHE Ho1a B OBITY.

3. B xakub npoaykrax coaepxkutcs ion?
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5. KapOokcurepanus

Tema 7.2.
CBoliCcTBa OPraHUYECKUX COCTUHEHUM

Ha3Banue teMbl

PesymsTat o6yaeHus lccrienoBaTh Ka4€CTBEHHBIE PEAKIIUU

HCOPTraHNYCCKHX BCIICCTB

OO01111e KOMIIETEHIINT OK 01, OK 02 IIK 2.4

A 3HaKOMO JIM BaM TMOHATHE «KapOoKkcuTepanus»? B TepaneBTHYeCKux Iemsix
UCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [10 3Tol nmpuunHe nogo0HyI0 METOAUKY
Ha3BIBAIOT «TA30BBIMU YKOJIAMIY. JTa METOAMKA UCTIOJIB3YETCS JIJIS JICUCHUS
CEPJIEYHO-COCYIUCTHIX 3a00JIEBaHUA, TTOBBIIICHUS TACTUYHOCTU KOXKHU.
[ToBbIIIEeHHE COACPIKAHUS ATOTO T'a3a B KPOBU TOBOPHUT O HEKAYECTBEHHON (DYHKITHH
kpoBu. Camoe yTUBUTEIIBHOE, YTO OHO HCITOIB3YETCS B TBEPAOM BHJIC B MUIIEBOMN
MPOMBIIIUICHHOCTH JJI XpaHEHUs ¥ TIEPEBO3KHU MPOIYKTOB: PHIOKI, Msica,
MOPO>KEHOTO.

3ananue. BeiGepute o1H NpaBUIIbHBINA OTBET:

1. O KakOM BEUIECTBE UIET peUb?

A) yriekuciblii ra3 b) kuciopon B)aMMuak

2. Kakumu XuMUYECKHUMH CBOMCTBAMHU 00JIaaeT 3TO BEIIECTBO?

A) KucnotabiMu  B) oCHOBHBIME  B)aM(OTEPHBIMHU

3. C ueMm MOXKeET BCTynaTh BO B3aUMOJIECTBUE?

A) ¢ B0J/IOH, OCHOBHBIMHU OKCHJIaMHU, III€JI0YaMH, HEKOTOPBIMH COJIIMH
b) ¢ BogoM, KUCTIOTHBIMUA OKCHUJIAMHU, TTIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bo0i, KHCIIOTHBIMH OKCHIaMH, KMCJIOTAMHU, HEKOTOPBIMH COJIIMHU
4. C moMOIIIbIO KAaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUTH?

A) ®enondranenna b) OpoMHOI BObI B) H3BECTKOBOM BOIbI

5. [IpuBenuTe akThl, KOTOPBIE TOKA3BIBAIOT OTPULIATEIBHOE BIUSHHE
ATOTO ra3a Ha JKeJIyJOYHO-KUIIEYHbIA TPAKT YEJIOBEKA.

6. byraauen

Tema 7.3 «Mnentudukanus opraHnyecKux
BCIECTB, X 3HAYCHUE W MPUMEHEHHE B OBITOBOM U
lccnenoBaTh KaueCTBEHHBIE PEAKIIUN

Ha3Banune TeMbl

Pesynbrat oOyueHus
OpraHUYECKUX COEIUHEHUN OTIEIbHBIX KJIaCCOB

OO1me KOMIIETEHITUH OK 01,OK 02 1IK 2.4
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B wmauanme XIX Beka B AHINIMM CTAJIM MOJIHBIMU IUIAIMA W3
BOJIOHEIIPOHUIIAEMOM TKAaHU, HA3bIBa€Mbl€ MAaKHHTOIIAMH. OJTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AaHMVIMICKOro XWMHUKa W wu3zo0perarens Y. MakunToimia,
MPEJIOKUBILETO MPOINUTHIBATH IUIAIEBYID TKAHb PACTBOPOM HATYPAIBHOTO
kaydyka. OJHAKO Ha COJIHIIC TaKUe IJIAld CTAHOBWJIMCH JIMIKUMHU, & B MOPO3HYIO
MOroy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWI JIPYTOil BBIAAIOIIUNCS aHTJIMYaHUH
Y. I'yaeup.

3ajgaHue

[Touemy mamieBasi TKaHb UMeJIa TAKHE HETOCTATKU.

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

Hanumure cCTpyKTypHYI0 (POpMYITy 3TOTO BEIIECTBA.

['ie mpuMeHsieTcs 3TO BEIIECTBO B HACTOSIIEE BPEMsI?

oW E

7. MoJo4YHAs1 KHCJI0TA

Tema 7.2.
CBoOMCTBa OPraHUYECKUX COCTMHEHU

Ha3Banune TeMbl

PesynbTar 06yueHus OOOCHOBBIBaTh ~ 3HAYEHHWE W  I[PUMEHEHHUE

OpPraHUYCCKHUX BCIUICCTB B OBITOBOH U

OO0111e KOMIEeTEHIINN OK 01,0K02TIK 2.4

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

3amanue

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

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

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

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

5. Halinute B WHTEpHETE WU JPYTUX HCTOYHUKAX HMHPOPMALUIO O

IMPUMCHCHHUHU MOJIOYHOM KHCJIOTHI.

4.2.3. 3apanus Ja60paTopHbIX padoT
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Oob6opynoBanne jgadoparopud U pado4YuX MecCT JIaOOpPaATOPUM: MEH3YDPKH,
MUTETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbI, IPEIMETHbBIC U TTOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIg KamelbHbIX peakiuii, QuibTpoBanbHas Oymara,
MIPOMBIBAJIKH, CTEKJSIHHBIC TPOOMPKHU, PE3WHOBBIE NTPOOKH, (GoHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAaJOYKH, IITATUBBI JJIsi MPOOUPOK; MEPHBIC LHIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JenuTelbHble LuauHapudeckue (50-100 wmun),
CTYNKH C TIeCTUKOM, (haphopoBBIC YaIIKH, MUHIETHI, PMIBTPEI OyMakHbIC, BaTa,
MapJisi, 4acoBbI€ CTEKJIA, SJEKTPOIUIUTKH, JAaOOpPATOpPHBIE IITATUBBI, CIIMPTOBBIC
TOPEJIKU, CIUYKU, TPUOOp AJI MOJTY4YEHHs ra3oB (WA MpoOHpKa ¢ ra300TBOJIHOU
TpyOKoOM), JAepKaTenu njisi MNpOOUPOK, CKISHKH JJisi XPaHEHHs pPEaKTHUBOB,
pa3aaToyHble JOTKHU; XxuMuueckue crakansl (50, 100 u 200 m); mmaTenu; MTUHLIETHL;
TUTEJbHBIEC IIUMIbI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe poOupku (Ha 10-20 M) u
MepHbie KoJIOBI (25, 50, 100 m 200 wmu1), BoasHas OaHa (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 mu (wnim qo3atopsl Ha 1,
5 u 10 M), OropeTku I TUTPOBAHHS, MEeIUIMHCKHE mmpuilkl Ha 100-150 mur,
7abopaTopHble W/ WM aHAIUTUYECKHUE Bechl, pH-MeTpbl, cylmmibHbINA 1mKad, U Ap.

nabopatopHoe 000PY/I0BAHHUE.

Paznen 2. Xumnueckue peaxkuuu Jlaboparopuas pabora "Turbl XuMH4eCKUX

peakui'.

HasBanue Tembl Tema 2.2.
DNEKTPOIIUTAYECKAS] TUCCOLMALIMS Y MOHHBIN
oOMeH

Pesynbrat oOyueHus HccnenoBanue TUIOB (IO COCTaBY U KOJIUYECTBY

MCXOJIHBIX U 00pa3yIOIIMUXCS BEIECTB) U
IIPU3HAKOB XUMHUYECKUX peakiui. [IpoBeneHue
peaxkiuii HFOHHOro OOMEHa, ONpeeNIEHUE CPebl
BOJHBIX PACTBOPOB

OO01Me KOMIETEHIIN OK 01 OK4

Bomnpock! aiist nomycka k 1abopatopHoit padbote

a) copMyIHpyITE MEIb MIAaHUPYEMOT0 SKCTICPUMEHTA
1. IIpu KakuX yCIOBUSIX BO3MOXKHBI HEOOpATHMbIC peakiuu?
2. Boamoxna nu peaknus: HCl + KOH = H,0 + KCI
3. 3anuImTe TUMBl XUMUUECKUX PEAKIIMI MO0 UMEIOIIUMCS KJIaCCU(DUKAIUSIM.
4. Nomumute peakuuto: ZNCl, + NaOH =? + ? . Tlouemy Bo3MOXHa 3Ta
HeoOpaTumas peakiius?
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5.3anummuTe HEOOPATUMYIO PEAKIINI0, KOTOpas MPOTEKAET C BBIMAICHUEM

ocaaka.
HpOBGI[CHHe OIIBITOB

OO6opyaoBaHKE B MOCYA

PEAKTUBBI

CreksiHHBIEC TPOOUPKH

pactBop ruapokcuaa Hatpus (NaOH),

PactBop cossnoit kuciotel (HCI)

PactBop cynbdara meau (1) (CuSQO,)

PactBop kapOonata Hatpus (Na,COs)

PactBop cynbdara maraus (MgSQO,)

PactBop xmopuga xenesa (I111) (FeCls)

AJITOpUTM OPOBEJECHHUS ONbITA |

Bornpocsl u 3aianus

OnbiT 1. Peakuun, uayume ¢
o0pa3oBaHHeM OCAJIKA.

[1po6IeMHBII OIIBIT.

Haneiite B Tpu npoOupku mo 2 mi
pactBopa  xjopuma xeneza  (IID),
cyib(dara MarHus, cyiabpara Meau u
npuOaBbTE B KAXKAYIO IO TaKOMY K€
KOJIMYECTBY LIEIOYH.

Yro BBI HaOIIOMaETE?

Kaxkotii npeT uMeroT oOpazoBaBIIrecs
ocaaku?

CocraBbTe ypaBHCHHS
COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuil.

CpaBHHUTE IIBET OCAJKOB

Ocaaku coxpaHsailTe 10 CAEAYIOUIETO
OTIBITA

AJITOpUTM NIPOBEACHUS ONbITA 2

Bormpocs! 1 3aianus

OnbiT 2. Peakuum, uayume ¢
o0pa3oBaHHeM 120010 YJIEKTPOJIUTA

K nmnomydeHHbIM B mpeaplIynieM
ONBITE OCAJKAM TUIAPOKCHUIOB KEJE3a,
MarHuss M MeOM IIPUIICUTE pacTBOp
COJIIHOM KHCJIOTBI JO IIOJHOTO MX

pPacTBOPEHUS.

CocraBbTe MOJEKYJSIPHBIC W WOHHBIC

YPaBHEHUS COOTBETCTBYIOIINX PEAKIIHMA.
OObsAcHuTEe HAOIIOHAEMbBIE NU3MEHEHUS B
mpoOupKax.

AJITOpUTM IIPOBEACHUS ONbITa 3

Bornpocs!l u 3ananust

OnbiT 3. Peaknum, wuaymme ¢
oOpa3oBaHueM rasa.
K pactBopy «kapbonata HaTtpus | OOBICHUTE BBIJCICHHE rasa.

IIPUJIEUTE OCTOPOIKHO PACTBOP COJISTHOM

CocTtaBbTe MOJIEKYJISIPHBIE U NOHHBIE
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KHCJIOTBHI.
OOpaTuTe BHUMAaHHE Ha BBIJICIICHUE
rasa.

YPaBHEHMS COOTBETCTBYIOIINX PEAKIUN.

O06paboTKa pe3yIbTaToB:

1. HpoaHaHI/ISI/IpOBaTB IMOJYUYCHHUC COOTBCTCTBYIOIUX PC3YJIbTATOB TUIIAM

XUMHNYCCKUX peaKuHﬁ.

2. CdopmynupoBaTh € 0OIIHUIA BBIBOJ 00 OOMEHHBIX PEaKIUsAX, HAYIIHUX 10 KOHIA

Pasznen 3. PacTBopsl JIabopaTopras padota "[IpuroroBiienue pacTBopoB".

Ha3Banue teMbl

Tema 2.2. DnexTponuTudecKas
JIUCCOITMAIINS. M HOHHBINA OOMEH

Pe3synbrat oOyueHus

UccnenoBath PU3NKOXUMUYECKUE

CBOMCTBA UCTUHHBIX PACTBOPOB

OO01mue KOMIIETEHIINT

OK 01 OK21IK 2.4.

Bomnpockh! 11 nomycka k 1abopatopHoit padbote

1. Jlate omnpenenenue koHueHTpauuu. CrocoObl BBIPAKEHUS KOHIIEHTpaIluu
pPacTBOPOB.

2. Urto Takoe conbBaThl M TuApaTthl? Ha kakoMm sTame pacTBOpEHUsI OHU
obpazyrorcs?

3. Yro Takoe pacTBopuMOCTh? OT Kakux (paKTopoB OHA 3aBUCUT?

4, Kakyto maccy cynbdara kamusi 1 BOJbI HAJIO B3STh A npurotosieHus 300

rpammoB 20% pacTtBopa?

S. CKOJIBKO TpaMMOB  BO/IbI
ITOBAPEHHOU COIHn?

[IpoBenenne onbITOB:

cogepxkurcas B 200 r 40%-HOro pacrtBopa

O06opynoBaHue U Mocya

pEaKTUBBI

Crakag 600mia

pacTBOp XJIOpHUIa HATPUS

CrekJisHHAas MmajiouKa

PactBop kapboHata HaTpusi

Becrwl Texanueckue

PacTBop xnopuga Kayuus

Humaap 250 M

PactBop ruspokapOoHaTa HaTpHUsl

apeoMeTp

PactBop cynbdara maruus

PacTtBop xsopuya Oapus

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs!l n 3aganust

Omnbit 1.IIpuroroButs 500 2 4%
pacTBOpa XJ0pHIA KAJIHsA

[1po6JIeMHBII OIBIT.

[IpuroroBsTE PACTBOP
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Paccunraiite Mmaccy HaBECKH U BOJIBI IIpoBeppTe IIIOTHOCTH pacTBOpa

B3BechTe HaBecKy. PaccunTaiiTe aOCOIIOTHYIO OITUOKY
PactBopuTe HaBeCKy B BOJE. Paccunraiite OTHOCUTEIHHYIO OIIHOKY
[IpoBeppTe KOHIIEHTPALUIO

IPUTOTOBJICHHOTO pacTBOpa, H3MEPUB
IUIOTHOCTD C TIOMOIIBIO apeoMeTpa

O06paboTKa pe3yIbTaToB:
3. Ilpoananu3upoBaTh MOTYYCHHE COOTBETCTBYIOIINX PE3yIbTaTOB

4, PaccunTaiite aOCOTIOTHYIO U OTHOCUTEJIBHYIO OIIMOKHU
5. ChopmynupyiiTe BHIBOA.

Pa3nen 4. Ctpoenne u cBoiicTBa HeOPraHUu4ecKMX BenlecTs. JJaboparopHas
pabota «CBOICTBa METAIIJIOBY.

Ha3Banue TeMbl Tema 4.2. «DU3NKO-XUMHUYECKHUE
CBOMCTBA HEOPTAHUYECKHUX BEIIIECCTB)
Pe3ynbTaT 00yueHus ¥YcranaBiauBaTh 3aBUCUMOCTD (PU3UKO-

XUMHYECKUX CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT CTPOCHUS AaTOMOB U
MOJIEKYJI, 4 TAK)KE TUIIA
KPUCTAJUIMYECKON PEHIETKU

OO01me KOMIEeTEHIIH OK 01 OK4 11K 2 .4.

Bomnpock! st nomycka k 1abopaTtopHoit pabote

. [ate onpenenenue MeTtamiaMm.

HazoBute gusnyeckue cBOWCTBA METAIIJIOB.

Kakue meTamibl B3auMOJEHCTBYIOT C KUCIIOTaMHK?

Kakue MeTaibl B3aMMOJEHCTBYIOT C BOJOM ?

Kak B3auMO1€MICTBYIOT METAJUIbI C PACTBOPAMM COJIEH.
CrocoObl OJy4EeHHS] METAIIIOB.

Yro Takoe koppo3us MeTtaiioB? Kakue ObIBalOT TUITBI KOPPO3HUHU.

O N OEWNRE

CriocoObI 3alUTHl METAJIJIOB OT KOPPO3HH.

[IpoBeneHne onbITOB

OG6opynoBaHue U Mocya PEaKTUBBI

CrexmsiHHbIE TTPOOUPKHU HATPUH METAIUIMYECKUN
CIIUPTOBKA MarHui

JIepKATENb Melb

OKCHJ[ CBUHIIA

okcu xenesza(ll)

OKCHJI METU

KHCJI0Ta CCpHast
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‘ Kucnora consnas

AJITOPUTM NPOBEJCHUS OnbITa 1

BOHpOCBI " 3aJaHUsA

OmnprT 1. OTHOIIIEHWE METAIIIOB K BOJIE.

[TpoOaEeMHBII OMBIT.
B mmpokwnii cTakaH HaJeWTe BOJBI U
MOJIOKUTE KyCOUYEK HATPUS WIIH KaJIHsl.
JoGaBprTe B  pacTBOp 3
dbenondraneuHa.

KaIlCJIn

Uro BBl HaOmonaere?

Kaxk Beget ceds natpuii? Kakoit ra3
BBIJICTISICTCS?

OTMeThTE IIBET pacTBOpa MOCIE
nob6aBneHus GpeHondTaacuHa.
CocraBbTe ypaBHEHUE PEAKIIUU.

B uethipe mpoOupKu MOJIOKUTE
[0 KyCOYKYy MAarHus, aJOMHUHMUS,
Kese3a U MEIM U NPWIEUTE HEMHOTO
BO/JIBI.
Harpeiite pacTBOpBI Ha CHUPTOBKE.

OObsicHuTe HaAONIOAAEMbIE M3MEHEHUS
B ITpOOUpKaXx.

CocTaBbTe MOJCKYJSIPHBIE M HWOHHBIE
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIHM.

AJITOPUTM NPOBEJECHHUS ONBITA 2

Bornpocsl u 3aianus

OnpiTt 2. OTHOLIEHHE METALIOB K
KHCJIOTAM.

[Tonoxute B TPOOUPKH  METAJUIBI
MarHusi, ajllOMUHUS, Kejle3a U MeIUu U
NPUJIEUTE K HUM PACTBOpP COJISTHOM
KHUCJIOThI

UYro BBI HAOMIOHAETE?
OTMmeThTE U3MEHEHHUEC
poOupKax.

CocraBbTe
COOTBETCTBYIOIIMX PEAKLIUN.

OBETa B

YpaBHEHHUS

AJITOPUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

Onepir 3. OTHOIIEHHE OKCHIOB
METAJJIOB K KHCJIOTAM.

B tpu mpoOupku HaneiTe mo 1 mi
pacTBOpa CEPHOM KHUCIOTHI M JT00aBbTE
Ha KOHUHWKE IIMATeNsi OKCHIBI Keje3a

(1,

npoOUpoK B30ONTANTE.

Menu, cBuHHOA. Coxaepxumoe

Yro BbI HaOmonaeTe?
OT™MeTbTE  U3MEHEHHE
npoOupKax.

CocraBbTe ypaBHEHUS
COOTBETCTBYIOLIUX PEAKLUH.

OBCTa B

O0paboTKa pe3yIbTaToOB:

6. Ilpoananu3upoBaTh MOJTYUYEHHBIC PE3YIHTATHI.
7. CdopmynupoBaTh BEIBOJ O 00 OTHOIIIEHUH METAJUIOB K BOJIC.
8. CdopmynupoBaTh BHIBOJ 00 OTHOIIIEHUH KUCJIOT K METaJIJIaM.
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9. CdopmynupoBaTh BEIBOJ 00 OTHOIIICHHUH OKCHJIOB METAJIJIOB K KHCJIOTAM.
5. ChopmynupoBaTh 00IIHIA BBIBOJ 00 0OMEHHBIX PeaKIUiX, UAYIINX 0 KOHIIA

Pa3nen 4. Ctpoenne u cBoiicTBa HeOPraHUu4ecKMX BemlecTs. JJaboparopHas
pabota «XapakTep JUCCOIUALMK PA3TUYHBIX THAPOKCUIIOBY.

Ha3zBanue Tembl Tema 4.2. « DU3HKO-XUMUYECKUAC
CBOMCTBA HEOPTAHUYCCKUX BEIIECTB
Pe3ynbTaT 00yueHus YcTanaBnuBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB HCOPIraHN4YCCKUX
BCIICCTB OT CTPOCHHA AaTOMOB U
MOJICKYJI, 4 TAKKC THUIIA
KpHCT&JIJIPI‘ICCKOﬁ PCHICTKHU

OO011e KOMIEeTEHIINN OK 01 OK41IK 2.4

Bomnpock! aiist nomycka k 1adbopaTtopHoit pabote

W3 nanneix Bemects BeiOepuTe kucioThl: NaCl; Cu(OH) 2; HNO3; NaxSO4; HoCO:s.

2. 3akoHuMTE NpeIoKeHNE: KUCIOThI 3TO JJIEKTPONIHTEL, ...

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

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

5.Kakue uHIUKaTOpHI yKa3bIBAIOT Ha KUCIYIO Cpely pacTBopa?

6. OcymectBute npespamenne: SO, — SO; — HySO4 — NapSO4

7 .Kakue oCHOBaHUS OTHOCATCS K PACTBOPUMBIM OCHOBAHHUSM?

8. 13 nannbix BemectB BeiOepuTe ocHoBanusA: NaCl; Cu(OH),; HNOs; NaOH;
H2C03.

9.Hamumure Gopmyibl CleayronX OCHOBAaHUMN: TUIIPOKCHU] KaJIHsl, TUIPOKCHU]T
marnus, ruapokcun sxenesa (1), runpokenn sxenesa (11).

10. Hanmmure ypaBHeHust quccoranun ocHoBanuii: Fe(OH)s; Cu(OH);

11. Kakne nHAMKATOPHI YKa3bIBAIOT HA LIEJIOYHYIO CpEly PacCTBOpa OCHOBAHUIA?

[IpoBeneHne onbITOB

OO6opynoBaHue U MOCyJia PEaKTUBBI

CTekIITHHBIC TTPOOUPKH pactBop cossiHoi kuciotsl (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KHCIOThHI
(CH3COOH),

JiepKaTelb pactBop xJopuaa ruaka (ZnCly)

pactBop cyibbhara Maraus (MgSO,),

pactBop ruapokcuaa Hatpus (NaOH),

pacTtBop (peHondTasenHa

pacTBOp JaKMyca

pPaCcTBOPp MCTHUJIOBOI'O OPAHIKCBOI'O
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AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! n 3ananust

OnbiT 1. CpaBHeHHMe XMMH4YeCKOMH
AKTHBHOCTH KHUCJIOT

[TpoGyieMHBIH OTBIT

HajeiTe B TOpoOOMpPKM 1O 2 M

PacTBOPOB KHUCJIOT M J100aBbTE KYCOUYKH
[MUHKA

Yro BBI HaOJIOMAacTE?

Kaxkoii ra3 Beigeisiercs

CpaBHUTE HHTEHCUBHOCTD BBIJICJICHUS
rasa
Hanummre MonekynsipHble W HOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOpUTM NPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OmnbIT 2. Xapakrep
IJIEKTPOJIMTHYECKOH IMCCONMALMH
THAPOKCHIOB

[1po6IeMHBIH OTBIT

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

Yro BeI HaOmonaeTe?

Onpenenure XUMHUYECKHM  XapakTep
00pa30BaBIINXCS THIPOKCUIOB.

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

[IpuBenuTe ypaBHEHHUS AMCCOLMALMH
TUAPOKCUIOB.

AJITOpUTM IIPOBEAECHUS ONbITa 3

Bormpocs! 1 3ananus

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

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

11. B tpu npoOupku 106aBbTe 10 8§ -
10 kamens comsHoi kuciotel HCl u
BHecHUTE 10 | Karjie pacTBopa Jlakmyca,
MeTUJIOpaHka, peHodTanenHa.

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

OTMeThTE NU3MEHECHHE OKpacCKu
HHIUKATOPOB B BOAC
OTMeThTE N3MEHEHHE OKpacCKu
HHIUKATOPOB B KHUCJIOTEC
OTMeThTE N3MEHEHHE OKpacCKu
HHIWKATOPOB B IICJIOYH
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‘ TpeThio — 1 ka0 deHondranenna

O0OpaboTKa pe3yIbTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTATHI.

2. ChopMyanpoBaTh BHIBOJ O XUMUYECKON aKTUBHOCTH KUCIIOT

3. CpopmynupoBaTh BHIBOJI O XapaKTepe MOTYYCHHBIX THAPOKCHIOB.

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

Ha3Banune teMbl

Tema 4.3. «nentudukamnms
HEOPTaHMYECKUX BEIIECCTB

Pe3synbprat 0oOyueHus

I/ICCHeI[OBaTB Ka4CCTBCHHBIC pCaKIINH
HCOPraHNYCCKNX BCIICCTB

OO01mue KOMIIETEHIINT

OK 01 OK41IK 2.4

Bomnpoch! 11 nomycka k 1abopaTopHoit paboTe

1.Kakue peakuuu Ha3bIBaIOTCSl KaYECTBEHHBIMU ?

2. JlaiiTe onpeieieHue aHHOHAM.

3. 3akonunte peakuuto: NaS + HNO3 =7+ ?
4. Hanumure Ka4eCTBEHHYIO PEAKIMIO0 Ha KapOOHAT-HOHBI.
5.Kakx M0kHO 00HAPYXUTH XJIOPUI-UOHBI?

[IpoBeneHne OnbITOB

O06opynoBaHHe M MOCYJa

PEAKTHUBBI

CrexyistHHBIC TTPOOUPKHU

pactBop cossiHoi kuciotsl (HCI)

CIIMPTOBKA

pacTBop KapOoHATa HATPHsI

JepKaTeyb

pacTBOp XJiopuaa oapus

pPacTBOp CUJIMKATA HATPUS,

pacTBOP XJIOPUJA JIUTHS

pPAacTBOp XJIOpUAA HATpHs

pacTBOp XJIOpUAA KaIusi

pacTBOp XJiopuaa oapus

pacTBOp XJIOpUJA KaJbILIMs

pPacTBOP XJIOPUJA CTPOHIIMS

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs!l u 3ananust

OneiT 1. O0HapyxkeHue KapOOHATOB H
THAPOKAPOOHATOB.

[TpoGIeMHBIH OIBIT

Bnaecute B mpoOupky 5  Kkamenb
pacTBopa  kapOoHaTa  HaTpusi W
no0aBigiiTe MO  KaruisiM — pacTBOP

Yro BbI HaOIIOMaETE?
Kaxkoii ra3 Beigensgercsa?
KakoB BuI ¥ IBET OCAIKOB.
HarmmmuiTe MOJICKYJIIpHbIE W HOHHBIC

57




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

AJITOPUTM IIPOBEJICHUS OTIBITA 2 Borpocsl u 3a1anus
OmnbIT 2. O0Hapy:KeHHE CHIIMKATOB

[1po6IeMHBIH OTBIT OO0BsacHUTE HAOIIOIaEMBbIC SBICHUS
BHaecure B Hp06HpKy 5 kamnennb O6’BHCHI/ITC, [mouemMy (bOpMy.Ha KHCJIOTHI
pacTBopa CHUJIMKaTa HaTpHs U 100aBbTE H,SiO;3 siBnsieTcs ycnosHoM
paBHBIM 00BEM COJSHOH KHCIIOTHI. CocTaBbTe ypaBHCHHS PEAKIH,

Yepe3 HECKOJBKO MUHYT IIEPEBEPHUTE
poOUPKY BBEPX JTHOM

ANTOpUTM NPOBEICHUS ONbITa3 Bornpocs! u 3a1aHus
OnbiTr 2. QOOHapyxkeHHe AHUOHOB

BTOPOM aHAJUTHYECKOH I'PYNIBIKY

[1poOsieMHBIA OBIT Yro BbI HAOMIOHaETE?

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

AJITOpUTM IIPOBEAECHUS ONbITa 3 Bonpocel u 3a1anus
OnbIT 3. OKkpawueanue niamenu
B  mectb  ¢apdopoBbix  Turiei | Yro Bbl Habmonaere?
MIOMECTHUTh 1o noJyioBuHe | OTMEThTE LIBET IJIAMEHHU.
MUKpOIINATeNs COCAWHEHUW JIMTHUSA, | YKa3aTh IPAKTUUECKOE 3HAYCHUE
HATpUsl, Kaius, KalblUs, CTPOHLMS, | TOTO OMbITA.

Oapusa. 3anuTh COJIM /10 TOJIOBUHBI
o0beMa THUIJIEM OSTUJIOBBIM CIIHPTOM,
nepemMeniaTtb € LEJIbI0  HEKOTOPOro
pPacTBOPEHHsI COEIUHEHUN B CIHMPTE U
MOJIKEYb.

O6paboTka pe3yabTaToB:

1. Tlpoananu3upoBaTh NOJYYEHHbIE PE3YJIbTATHI.
2. CdopMynupoBaTh BBIBOJ] O MPOBEICHHBIX KAUECTBEHHBIX PEAKIIMSIX KATUOHOB..
3. ChopMynurpoBath BHIBOJ] O MTPOBEJACHHBIX KAYECTBEHHBIX PEAKLUIX aHHOMOHOB.

Paznen 5. KuHernyeckue 1 TepMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XxuMunueckux peakuuii Jladboparopuas padora «l3yueHue BIUsIHUS pa3IUYHBIX
(aKkTOpPOB Ha CMEIIEHNE XUMUIECKOTO PABHOBECHS
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Ha3Banue teMbl

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

Pe3synbprat oOyueHus

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

OO0111e KOMIIETEHIINT

OK 01 OK4T1IK 2.4

Bompocsr qist nomycka k 1abopatopHoii pabote

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

3. ChopmynupyHTE3aKoH COXpaHEHHUS IEUCTBYIOIIUX MacC.

[IpoBeneHne ONBITOB

OO0opy0BaHKE U TTOCYJa

PEAKTUBBI

CrexsiHHBIC TPOOUPKU

11 pacTBOp THOCYIIb(aTa HaTPUs

CIIMPTOBKA

0,1 M pacTBOp cE€pHOIl KHCIIOTHI

JIepXKaTENb

HepMaHraHaT KaJIus

IIlaBeneBas kuciora,

pactBop xuopu keaesa (I11)

pacTBopa poAaHUIA KaJIvsl

PAcTBOP XJIOPHUAA KaJIHs

AJITOpUTM NPOBEAECHUS OonbITa |

Bormpocs! 1 3aianus

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

[TpoGieMHBIH ONBIT

1. [IpuroTtoButh  Tpu  pacTBOpa
THOCYJb(ara HaTpus pa3IMYHON
KOHLEHTpauuu. s 3Toro B Tpu cyxue
npoOUpPKK BHECTH: B TMEpPBYIO0 —6Mi 1H
pacTBopa THocyibdara Hatpus u 10 mi
BOJIbI, BO BTOpYr0 — 4mu 1H pactBOpa
THOCYJb(aTa HATpUs U 2 MJI BOJBI, B
TPETHIO 3 wMn lu pactBOpa
THOCYJIb(aTa HaTpus 3 MIL.

2. BxirounTts cexyHmomep.

3. B npoOupku 100aBUTH MO 6 M

1. Yo BEI HaOMOMAaETE?

2. ITo cexynaoMepy u3MEpHUTh BpeMs
OT MOMEHTA A00aBJICHUS KUCIOTHI J0
IIOSIBJICHUS B PACTBOPE 3aMETHOU
omayeCICHIINN
3. Briucarh 3HaueHHS B TaOIHIY
4. OGopMUTh pe3yIbTAThHl HAOIIOACHHIA
B BHJIEC Tpaduka
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\ 0,1M pacTBOpa CEpHOM KHUCIJIOTHI.

AJITOPUTM IPOBEACHUS ONbITa 2

Bornpocs! n 3aganus

OnbiT 2. BausiHue TemMneparypsbl Ha
CKOPOCTh XUMHYECKOM peakiuu

Hanute B crakansl Ha 1/2 BBICOTHI

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

(temneparypa nomkHa ObiTh Ha 10°C
BbIIIIE, YEM B TMEPBOM CTaKaHe), B
TpETUd — ropsuyro (Temieparypa Ha
10° BpIme, yeM BO BTOPOM CTaKaHE).

B Ttpu mpoOupku HabOpath mo 10
Kamenb 1H pactBopa THOCYJIb(paTa
HAaTpus M ONYCTUTh IO OJHOW B
CTaKaHbI.

3amMepuTh TEMIIEPATYPY B
crtakaHax. He BbIHUMass TpPoOOUPKY C
Thocyibdarom, mpob6aButh B Hee |
KaIUIlo0 2H CEpHOM KUCIIOTHI U U3MEPUTH
BpeMsI MO CEKYHIAOMEpPY OT MOMEHTa
n00aBJICHUS KHUCJIOTHI JIO0 TOSIBJICHUS
JIETKOU ONAJIECLICHIIMH.
[ToBTOPUTH OMBITHI c pacTBOPOM
THOCYIb(aTa U CEPHOM KHUCIOTOM MpHU
JBYX TPYTUX TeMIeparypax.
[IpousBecT OTCYET BPEMEHMU pPEaAKIUU
M0 CEKyHJOMEpYy, Kak U B TIEPBOM
ciydae.  PesynbTaThl  HaOmOACHUIN
BHECTH B TaOJIUIY

O0BscauTe HAOIIOJaEMBIE SIBJICHUS
OOBsicHuTe, mouyeMy (popMysia KHUCIOTHI
H,SI0;3 siBisieTcst yCIIOBHOM

CocrtaBbTe ypaBHCHHS PEaKIIHM,

AJITOpUTM IIPOBEAECHUS ONbITa3

Bormpocs! 1 3ananus

OIIBIT 3. Bausinue KaTajau3aTropa
HA CKOPOCTh XMMHUYECKOH peakuuu

B  naBe  mpoOupkd  TOMECTHUTH

HECKOJIbKO Kamenb pacTtBopa KMnQy,
IM pacTBOpa WIABENEBOM KHUCIOTHI U
CepHOU KHUCIOTBl. B omHy wu3 HUX
opocuth kpuctaummk MnSO,.  Yepes
HEKOTOPOE BPEMSI OTMETUTh U3MEHEHUE
OKpacKu pacTBOPOB B MPOOUPKE.

Yro BbI HAOIIOHaETE?
YewmsaBnseTcs IepMaHTaHaT Kajous B
ATOM peakuuu?

AJITOpUTM NpOBEACHUS onbiTa 4

Bornpocsl n 3ananust
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OIIBIT 4. Cmelmienue XHUMHYECKOro0
pPaBHOBeECHUA npu N3MEHECHUHU
KOHIIEHTPALMM BelleCTB.

B xumunyeckuii crakan Haiente 20 Mt

BOABI ® J00aBbTe 1O 2 KA
HACBIIIICHHBIX ~ PacTBOPOB  XJIOpHIA
xkeneza (IIl) wpactBopa pomanuma

kanusi. PacTBop pasmemniaTh CTEKISTHHON
MAJOYKOW M COJCPKUMOE pas3iuTh B 4
npobupku. OpHy w3  mpoOUpOK
OCTaBUTh B Ka4eCTBE KOHTPOJBLHOM (J171st

cpaBHeHus1). Buectu B mepByIO
poOUpKY KOHIICHTPUPOBaHHBII
pacTBOp XJOpHUAA JKEJIe3a, BO BTOPYIO —
HECKOJIbKO  Kamejlb  HaChIIIEHHOTO

pacTBOpa poJaHHaa Kajaus, B TPEThIO —
HEMHOTI'0 TBEPJOTO XJIOPHIA KaJIHs.

CoroctaBpbTe HWHTCHCHBHOCTH OKPACKH
MOJIYYCHHBIX PAacTBOPOB C  IIBETOM
HUCXOJIHOTO pacTBOpa B KOHTPOJIBHOU
npooOupKe.

Yro BBI HAOIIOHAETE?

Pe3ynbraThl BHECUTE B TAOIHITY.

JlaiiTe 00bsICHEHUS HAOII0JaeMbIM
SIBJICHUSIM.

O06paboTKa pe3yIbTaToOB:

1. C(bOpMYJII/IpOBaTI) BBIBOJ O XapaKTCPC 3aBUCUMOCTH CKOPOCTH PCAKIIUU OT

KOHIOCHTpPAUH,

2. C(bOpMYJII/IpOBaTI) BBIBO/J] ITOYCMY 3aBHCHUMOCTDH HOJIDKHA BBIPAKATHCA prIMOﬁ

JIMHUEHN Y MOYEMY B KQUECTBE MEPBOM TOUKHU ITOM MPSAMOU MPABOMEPHO

HCIIOJIb30BATh TOYKY Hadajla KOOPAHWHAT.

3. CdopmynupoBaTh BHIBOJ O BIMSIHUHA TEMIEPATYPbl HA CKOPOCThH PEAKIIHH.

4, CdhopmymupoBaTh BeIBOJ 0 poiau MNSO4 Ha CKOPOCTh XUMHUUYECKOM PEaKIIUH.

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"[IpeBpaliieHust OpraHMYECKUX BEILIECTB IPU HArpeBaHUU"

Ha3Banune teMbl

Tema 7.2. «CBoOMCTBa OPraHUYECKUX
COETMHEHUI»

Pesynbrat oOyueHus

VYcranaBnuBaTh 3aBUCUMOCTD (DU3UKO-
XUMHUYECKUX CBOMCTB OPraHUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO01Me KOMIETEHIIAN

OK 01 OK41IK 2.4

Bomnpock! s nomycka k 1abopaTtopHoit paboTe

a) copMyHpyITE MEIb MIAaHUPYEMOT0 SKCTIEPUMEHTA

0) 0OBSICHHTE, K KAKOMY KJIaCCy OPTaHMYECKHUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHUTE, KAKUMHU XHUMHYECKUMH CBOMCTBaMU 00J1aJIat0T BEIIECTBA

AaHHOI'O KJ1acCCa, KaKMC Ka4CCTBCHHBIC PCAKIIMN JJI X 06H3py>I(eHI/I$I
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HCIIOJIB3YIOTCA;

r) OOBACHUTE, KAK MOXKHO MOJYYHUTh BELIESCTBA JAHHOTO KJIacca COCTUHEHUI

B J1a0OPATOPHBIX YCIOBUSIX;

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

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

(cmupTOBKA).
[TpoBeneHNEe OMBITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrexysiHHbIE TPOOUPKHU

Konnearpuposannsiid pactsop H2S04

[lITaTuB 1151 TPOOUPOK

OTWIOBBIN CIIUPT

CnouproBka PactBop KMnO4
Cnunuku bpomMHas Boaa
Ilecok

AJITOpUTM NpPOBEAECHHUS ONbITA |

Bornpocs!l u 3a1aHus

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

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

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

npobupku (puc.1)

1. Yro npoucxoaut B mpodupke? Uto
HaOnromaere?

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

3. Kak meHsieTcst okpacka pacTBOpOB?
[Touemy?

4. KakuM miiaMmeHeM ropuT 3TUJICH?
[Touemy?

5. CocTaBUTh YpaBHEHUS MPOTEKAIOIINUX

TIPOIIECCOB.
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Brz KMDO,.

1.2.  OcTOp0>XHO, PABHOMEPHO HATPETh
CMECh.

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

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

KBEPXY, MOKECUb BBIICIISIONIUICS ra3
(puc.2).

C;H;OH (3'1'“.7!0'
BBIM CIIMPT)

H,SO,

O0paboTKa pe3yabTaToOB:
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1. IIpoananu3upoBaTh COOTBETCTBHE MOJIYYCHHBIX PE3yJIbTATOB CIIOCO0AM
MOJTYUYCHHUSI HEMPEACIbHBIX YIIIEBOJAOPOOB pssia dTUiieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINH BBIBO/I.

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

3. CdopmynupoBath BBIBOJI O CIIOC00aX 0OHAPYKEHUSI ITUIICHA.

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

Tema 7.2. «CB0OIICTBa OpraHUYECKUX

Ha3Banune teMbl o
COECIMHEHUI»

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

XUMHYECKUX CBOMCTB OpPraHn4YCCKHX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO011e KOMIEeTEHIIN OKO01 OK4T1IK 2.4

Bomnpocs! aiis nomycka k 1adbopaTtopHoit pabote
1. Knaccudukanus cnupTos.
2. C moMOmpI KAaKOTO PEaKTUBA MOKHO Pa3IM4UTh JTWIOBBIM CHUPT M
TJIULEPUH?
3. Honyuuts C;HsONa MoxHO B3anmo1elicTBHEM 3TaHOA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4. Hanuiurte Ka4YeCTBEHHYIO PEAKIIMIO Ha CII0KHBIE CIIUPTHI.
5. I'muuepuH OTHOCUTCS K KJIACCY COCIMHEHUM:
A.Ognoatomuble ciuptel  b. IIpocTbie adupsl
B. MHuoroatomubie ciupThl  ['. Aniberuabl
6. IlepeBon CoHy — CoHsOH ocymiectBisieTcs: peakiuei:
1. 'unpararuu 2. 'mapupoBaHus 3. Jleruaparanuu 4. I'openus
7. Haruimute cTpyKTypHBIE (POPMYIIBI COSTUHEHU;
1. 3-meTunnenTanona-2, 2. 2,4-mumeTni- 3->THITeKcaHoa-2
8. Hanummre Bce n3oMephl rekcaHoia-5
[IpoBeneHue ONbITOB

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

STUJIOBBIA CUPT

pactBop runpokcuaa Hatpusi (NaOH),

pacTBOp NEpMaHTaHaTa Kajusl,

pacTBop cynibhara Meau

BOJIa
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AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI " 3aJaHUsA

OnbiT 1. U3y4yeHne pacTBOPUMOCTH
CIIMPTOB B BOJie.

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

mo 1 mn BOJbBI U XOpPOIIO BCTPAXHUTC.

OnuumTe arperaTHoe COCTOSIHUE

CIIUPTOB
Onuuure 3armax

Onummure PaCTBOPUMOCTE B BOJC

CIIUPTOB
[Touemy y cnupToB pa3Has
pPacTBOPUMOCTD B BoJIe?

AJITOPUTM NIPOBEACHUS ONbITA 2

BOHpOCBI M 3aJaHUsA

OneiT 2. OxkucjieHue HTaHOJA
PacTBOPOM MEPMAHIAHATA KAJIUS.

[1poOsieMHBII ONBIT
B  npobupky
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO

Hajete 1w
pacTBopa nepMmaHraHata kKauus u 1 miu
pacTtBopa Cwmech

BEIIECTB MEPEMEIIIANTE.

CEpHOM  KHCIIOTHI.

Yro BbI HaOMIOHaETE?

ITouemy oOecrBeunBaeTCs

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

pacTBopa

peaKIuu

AJITOPUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

OnbiT 3. KoMmmiexkcooOpazoBaHue
MHOT0ATOMHBIX CIIMPTOB

B mnpobupky Hameiite 3w
pactBopa NaOH wu 1 mn pacTtBOpa
CuSOg, momyueHHBIN 0CaZOK pa3esiuTe
Ha Tpu yacTtu. JloOaBbTe K ocanky mo 1

MJ B OJIHY MPOOUPKY BOJIbI, B IPYTYIO

Yro BbI HabmomaeTe?
Pesynbprar cpaBHUTE.

B kakoii mnpobupke
rosy6oii ocamok Cu(OH),?

TEéMHO-CUHMI  IBET

pacTBopa B
MpoOUpKe ¢ KAKUM BELIECTBOM?

pacTBopuUIICS

— 9JTaHONA, B TPETHIO — IJIMIEPHHA.
Coflep’kuMoe  MPOGUPOK  SHepruyHo | HAMHIINTE YPaBHEHHC — peakinn
BCTPAXHHTE. . obpazosanust Cu(OH),
Hamumure ~ ypaBHEHHE  PEaKIUH
00pa3oBaHUs  KOMIUIEKCHOH  conu
TIIMLEPaTa MEJIU.
1.  TIpoaHanu3HUpOBATH MOJyYEHHBIE PE3YJILTATHI.
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2. CdopmynupoBaTh BbIBOJA O GU3UKO-XUMHUECKUX CBOMCTBAX CIIUPTOB

CdopmynmupoBaTh BEIBOI KAUECTBEHHBIX PEAKITUIX CIIUPTOB

Pa3zzen 7. CTpoeHnue U cBOicTBa OpraHuvYecKux BemlecTB. JlaboparopHas paboTa

" CBoiicTBa KapOOHOBBIX KUCJOT '

Ha3Banune TeMbl

Tema 7.2. «CBoMCTBa OPraHUYECKUX
COEeIMHEHUI»

Pesynbrat oOyueHus

YcraHaBiauBaTh 3aBUCUMOCTh (1)I/IBI/IKO-
XUMHYECKUX CBOMCTB OpPraHN4YCCKHX

BCHICCTB OT CTPOCHHA MOJICKYJI

OO01Ie KOMIETEHIIAN

OK 01 OK41IK 2.4

Bompocs! s nomycka k 1abopaTopHoit paboTe

1). Kakue BemiecTBa Ha3bIBaIOT KAPOOHOBBIMU KHCJIOTAMU?

2. Hannmmre cTpyKTypHBIE POPMYIIBI CIETYIONUX KUCIOT:

a) 2-3TUnOyTaHoOBas KUCJIO0Ta, ©) 2,2-AMMETUIIIIPOTIOHOBAsI KUCJIOTA

B)2-MeTHII-3-MIPONIII-3-3THIITEKCAHOBAas KUCJIOTA.
3. Hanummure ypaBHEHUE 3TEKTPOIUTUYECKON TUCCOLMAIINU YKCYCHOM KUCIIOTBHI.
4. OT yero 3aBUCUT PAaCTBOPUMOCThH KapOOHOBBIX KUCIIOT?

HpOBeIICHI/IG OIIBITOB

OG6opynoBaHKe M MOCya

PCAKTHBEI

CreksiHHbIE TPOOUPKU

OEH30MHAas KUCI0Ta

CIIMPTOBKA

YKCycHasi KUCI0Ta

JepKaTeyb

pactBop (dheHondTanenHa

CTCKJIIHHBIC ITaJIOYKa,

Mardaum

mpoOKa ¢ ra300TBOJIHON TPYOKOH

pactBop ruapokcuaa Hatpus (NaOH),

JiepKaTe

PactBop okcuma menu (11),

CIIMPTOBKA

pacTBop cyibhara Meau

CTaKaH

BOJIA

AJITOpUTM NPOBEACHUS OonbITa |

Bormpocs! 1 3ananus

OnsiT 1. U3yyeHue pacTBOPMMOCTH
CIIMPTOB B BOJe.

[TpoOIeMHBIH OIBIT

B oany npoOupky Haneite 2 M1 BOIbI U
n00aBbTe 3 KarulM YKCYCHOM KHCIIOTHI,
IIOJIy4YE€HHBIN PacTBOP IEpeMeIIanTe.

B npyryto npoOGupky Hanedte 2 M
BOIBI U 100aBbTE HEMHOIO OEH30MHOI

Onumute ¢Quznyeckre KapOOHOBBIX
KHUCJIOT

Kakune kucinoTsl pacTBOPUIIUCH?

OT yero 3aBUCUT pacTBOPUMOCTh
CIIUpPTOB?

UTO MpOMCXOAUT MPU HATPEBAHUU U
OXJIAKJIEHUHU HEMHOTO O€H30MHOU
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KHUCJIOTBI, COJEPKUMOE MepeMelnanTe;
Tornma sty mpoOUpKy Harpeure.

3aTeM OXJIaJHuTe MOJ XOJIOJHOM BOJIOM.
[IpnbaBbTE K OCaJKy HEMHOTO pacTBOpa
TUAPOKCHUIA HATPHSI.

KHUCJIOTHI?

AJITOPUTM OPOBEJCHUS ONBITA 2

BOHpOCBI M 3aJaHUsA

OnbIT 2. B3anMoaeiicTBHe YKCYCHOM
KHMCJIOTHI ¢ METAJLIAMM

B mpobupky Hamedite 2 M
YKCYCHOM  KHUCJIOTBI W J00aBbTE
HEMHOI'O  METaJUIMYECKOTO  MarHus,
3aKpOMTE poOKOI c MIPSIMOU

ra300TBOHOMN TPYOKOM.
[lomoXrure BBIAEIIAIOMINNICS Ta3.

Yro BBl HaOMIOHaETE?
Kaxkoii ra3 Beigensercs?

Hanumure ypaBHeHUs peaKilii.

AJITOpUTM NPOBEJCHHUS ONbITA 3

Bornpocs!l u 3aiaHus

OnbiT 3. B3auMoaeiicTBue YKCYCHOM
KHUCJI0THI ¢ okcuaom meau (IT)

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

Yro BbI HAOIIOHaETE?
OTMeThTE U3MEHEHHUE 1BETA.

Hanumwmre ypaBHeHHE peakuu.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Bonpocsl u 3a1anus

OnbiT 4. B3aumoaeiicTBrue yKCYCHOM
KHMCJIOTHI ¢ THAPOKCHIAMH

B npobupky namedite 2 - 3 wmi
pacTBOpa r'uApoKCUIa HaTpus, 100aBbTE
2 xarm ¢eHondTanienHa U npuieiTe 2
- 3 MJT yKCYCHOM KHUCJIOTHI.

B npo6upky Haneiite 2 - 3 M pacTBopa
TUAPOKCUJIA HATPUS, 100aBbTE TAKOE JKe
KOJIMYECTBO pacTBopa cyjbdaTa MeIu.
K mnomxyyennomy romyOboMy ocaiuky
MIPUJICUTE YKCYCHYIO KUCIIOTY.

Yro BbI HAOIIOHaETE?
[ToueMy u3MeHsIeTCS IIBET PacTBOPOB?

Hanmumure ypaBHEHHE peakiuu.

O0paboTKa pe3yabTaToOB:

1. I[IpoaHnanu3upoBaTh NOJYYEHHBIE PE3YJIbTAThI.
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2. CdopmynupyiiTe BBIBOJ O PUIUKO-XUMUYECKUX CBOMCTBAX OPraHMUYECKHUX

KHCJIOT.

3. ChopmymupyiiTe BBIBOJ 0 O OOIIUX CBOMCTBAX MHHEPATHHBIX U

OpPraHNYCCKUX KHUCJIOT.

Pazgen 7. CTpoeHne u cBoiicTBa Oprannyeckux Bemects. JlabopaTopHas padota
" UnenTrdukanus opraHn4ecKux COeAMHEHNUN OTJENbHBIX KJIAcCOB "

Ha3Banune teMbl

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

Pesynbrat oOyueHus

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

OO01mue KOMIIETEHIINN

OK 01 OK41IK 2.4

Bomnpocs! ais nomycka k 1adbopaTtopHoit pabote

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

3 Kakue BCIICCTBA HA3BIBAIOT caxapaMH?

4. Knaccudukarus caxapos.
4. YeM anpa036l OTINYAIOTCS OT KETO3??

IIpoBeneHue OnbITOB

O06opynoBaHue U Mocya

pEaKTUBBI

CreksiHHbIE TPOOUPKHU

OEH30MHAas KUCI0Ta

CIUPTOBKA

YKCyCHasi KUCIIOTA

JIepKaTEINb

pactBop (peHondTasenna

CTCKJIXIHHBIC ITaJIOYKAa,

Mardaum

poOKa ¢ ra300TBOJIHOM TpyOKOH

pactBop ruapokcuaa Hatpus (NaOH),

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

AJITOpUTM NPOBEACHUS OonbITa |

Bornpocs! u 3ananust

OnbIT 1. Onpenesienue
HenpeaeJbHOCTH KHPOB.

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

Yewm 00ycnoBIeHa HENIPEETbHOCTD
JIMIAI0B?
OOBsICHUTE UCUE3HOBEHUE PO30BOI
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Karejab pacTBOpa Hoja po30BOrO 1IBETA,
MPUTOTOBJICHHOTO Ha
YETBHIPEXXJIOPUCTOM YTIIEPOJIE.

CMmech B mpoOMpKE IHEPTUYHO

BCTPAXHUTC.

OKpAacCKH Moja.
Hanummvte ypaBHEHUE peakinu

AJITOPUTM NPOBEJCHUS ONbITA 2

BOHpOCBI N 3aJaHUsA

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

B npobupky mnomectute 1 wmi

Yro BbI HaOMIOHaETE?

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

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

NH;OH
MPO3pPavYHOMY aMMHUAYHOMY PacTBOPY
Ag,0 nobasbte 2 M 3 %-ro pacTtBOpa
TJTFOKO3bI hi (o)

0 ero pactBopeHus. K

U Harpeure CMech
KUIICHUS HAa CIIUPTOBKE.

cepeOpsTHOTO 3epKajia IS TIIFOKO3HI.

AJITOpUTM IIPOBEACHUS ONbITa 3

Bornpocs! u 3ananust

OnbiT 4. KayecTBeHHAsi peakunusi Ha
KpaxmaJ ¢ HoaoM
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Haneiite B mpobupky 5 mun 1%-Horo | Uto Bbl HabmogaeTe?
pactBopa Kpaxmaina, BHecuTe 2 - 3 |Ilouemy m3meHsieTcs LBET pacTBopa?

Karijin p336aBHeHHOFO pacTBOpa nonaa Hamumure YpaBHEHUE PEaKIIUU.

OO6paboTKa pe3ynbTaToB:
1. Ilpoananu3upoBaTh MOJYICHHBIE PE3yJIbTATHI.
CdhopmynupyiiTe BBIBOI O PU3UKO-XUMHUIECKUX CBOHCTBAX KUPOB.
CdhopmynupyiiTe BBIBOI O (PU3UKO-XUMHUIECKUX YTICBOJIOB.
ChopmymupyiiTe BBIBOJ O (PU3UKO-XUMHUYECKUX CBOMCTBAX Kpaxmalia.
CdopmymupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUAX KHUIKUX KAPOB.
ChopmynmupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKIIUIX AJTbI03.

N Ok oW

CdopmynmupyiiTe BBIBOJ O KAYSCTBEHHOW PEAKIIMH KUIKUX Kpaxmaia.

4.3. OueHoYHbIE CPeCTBA PYOEKHOI0 (TeMATHYECKOI0) KOHTPOJIS 10
AUCHUIIHHE «XHMHUSD)

PyOexHblii (TeMaTUyecKuil) KOHTPOJIb MO AUCHUUIUIMHE «XUMUS» MPOBOAUTCS
B (popMe KOHTPOJIbHBIX padOT MO pa3fenaM OCHOBHOIO MOAYJSL Ha OTAEJbHBIX
3aHSTUSX, KEMCOB.

4.3.1 KoHTpoJIbHBIEC PadoThI

Pazgen 2. Xumuyeckue peakuuu. KonTpoabHasa padora «Crpoenue
BeILeCTBA 1 XMMHUYECKHE PeaKIum»

KonTponbsHas paboTa COIepKUT YEThIpE BUA 3aIlaHUI:

1. 3agaum Ha cOCTaBJICHHE XUMHUYECKUX (OPMYJ JIBYXaTOMHBIX COEIMHEHUMN
10 X HA3BaHMUIO.

2. 3ajauM HAa COCTABJIEHUE YPAaBHEHMI pEaKLMl: COCOUHEHUs, 3aMEILIECHUs,
pa3ioxeHus, OOMEHa W pEeaKkIUil ¢ ydyacTUEM KOMIUIEKCHBIX COEIMHEHU;
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

3. 3agaHus Ha COCTABJIEHUE MOJIEKYJSIPHBIX M MOHHBIX PEAKUUN T'MAPOJIH3A
COJIEH, YCTaHOBIICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIBI.

4. 3agaud Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK II0 YpPABHEHUSAM
XUMUYECKUX PEAKIUN: MacCOBOM WM OOBEMHOM JIOJIM BBIXOJIAa MPOAYKTA PEAKIIHH
COCIMHEHUS OT TEOPETHUYECKH BO3MOKHOTO; OOBEMHBIX OTHOIIEHUH Ta3oB;
KOJIMYECTBEHHBIX XapAaKTEPUCTHK HCXOJIHBIX BELIECTB W IPOIYKTOB PpEaKIUH;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJHO U3 BEIIECTB
JIaHO B BHJIE PACTBOpPA C OIMPEIEIICHHON MacCOBOM JOJIEM PAaCTBOPEHHOTO BELIECTBA.

1 BapuaHTt 2BapuaHT
1. JomnumuTte ypaBHEHHS, YPaBHSINUTE, COCTABbTE MOJIHBIC U COKPAIIICHHbIS
WOHHBIE YpaBHEHUS.
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Mg (NOg )2 + K3 PO, = Al Cl; + K5;PO, =

Ba (OH )2 + Hz PO, = Fe SO, + Naz PO, =
Zn Bry + H,SO5 = Mn Cl, + KOH =
2. JlonmummTe ypaBHEHUS U OMPEICIUTE XapaKTEPUCTUKN KAKI0N XUMUYECKON
peaKunm.
Na+ O, = Li+O,=
As+ 0O, = Se+0,=
3. IIpocraBbTe cTENEHN OKUCICHUS HIEMEHTOB B CIEAYIONINX COCAMHEHUSIX.
BizOs, G&zOg, CC|4 HMnO4 FeO, PbOz, PC|5, HC|O4, chr207,
HQCI'O4, SnS,. XeF,

4. OHpC,ZIeJII/ITC THUII XUMHAYECKOHN CBSI3U B JaHHBIX BCIICCTBAX, JOKAXKHUTC 3TO C
IIOMOIIIBIO CXCM.

KCI, O,,PHs, Ag, Cl,, NaBr, 15, MgClz, H,, SO,, Cu, Nal, F;, Fe,
NaZO, Ni, CH4, Al, Ca (N03)2 CaO, N>, Na, P205, BaSO4, 03,
Ss, SO3, 1,07.
5. PacctaBbTe KO3(DPUIIUEHTBI, ONPEACIUTE TUI PEAKIIUU:
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 OKUCIICHUS JIJISl KQXKI0T0 3JIEMEHTA B BEILIECTBE
Fe(NO3)3 Ca (NO3),

3. 3anucath GOpMYJIbl BEIIECTB:

A) cynbdun xkenesa (I11) b) cepnas xucnora

A) cepHHUCTas KHACIIOTa 0) ruapokcun meau (11)

7. ITo ypaBuenuto peakuuu CuCl2 +Mg —MgCl2 +Cu, BEIYHCIUTE KOJTUIECTBO
BEI[ECTBA ME/U, €CJIM B peakiuio ¢ xjopuaom meau (II) Berynumno 480 r maraus.
8. CoCcTaBUTh YPaBHEHUE U ONPEIEIUTD THIl PEAKIUN

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

Pa3znen 4. CTpoeHue u cBOIMCTBA HeOPraHuveckux Bemniects. KoHTpobHast
padora «CBOHCTBA HEOPTraAaHMYECKHUX BellEeCTB)

KoHnTponbHas padoTa conepKUT TpY BUJIA 3aJaHUN:

1. 3agaun Ha pacyeT MacCOBOM 10aM (Macchl) XHMHYECKOTO HJIEMEHTa
(coennHeHUs) B MOJIEKYJIe (CMECH).

2. TlpakTryeckue 3agaHus 1O Kiaccu(UKALUY, HOMEHKIATYpe U XUMHUECKUM
dbopMysaM HEOPraHMYECKUX BEIIECTB PA3JMYHBIX KIJIACCOB: OINpEIETeHHe Kiacca
HEOPraHWYEeCKUX  BEIIECTB, Ha3blBaThb HEOPraHUYECKUE  COEAMHEHHUS IO
MEXIyHApOJAHON M TPUBUAIBHON HOMEHKJIATYPE 10 XUMUYECKUM (hOpMYJIIaM.

3. 3agaHus Ha COCTAaBJICHHE YPABHCHHU XMMHMUYECKHX PEAKUHUN C Yy4aCTHEM

IMPOCTBIX M CJIOKHBIX HCOPraHMYCCKUX BCIICCTB: OKCHUAOB MCTAIJIOB, HCMCTAJIJIIOB H
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aM(pOTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBAaHUN M aM(pOTEpPHBIX
TUJPOKCUIOB, HEOPraHUYECKUX COJICH, XapaKTepU3YyIOLIUX UX CBOKWCTBA U CIIOCOOBI

IMOJIyUCHUA.

1.  VYcraHoBuTe, K KaKOMy KJIAcCy/Tpynme OTHOCSATCS HEOpraHWYEeCKue
BeriecTBa, (opmyinsl kKoTopbix ykazanel CoO, HNOjs; LIOH, H,S;0; HazoBute
COCIIMHEHMSI TT0 MEXKTyHAPOTHOW U TPUBHAILHOW HOMEHKIIATYDE.

2. CoctaBuTh GOpPMYIIbI COSAMHEHUN:

a) okcupaa yraepoaa( II) ,0) ruapokcuaa mMeau, B) XJIOPOBOJAOPOAHON KUCTOTHI, T)
cynb(dara HaTpus

3. Hamucatb ypaBHEHUSI XUMUYECKUX PEAKIIHI:

a) H,SO, + Mg 0) Na, O + HBr B) SO+ CaO r)CaCOs3; + HCI 1) AICI; + AgNO3
VYKa3arh Ha3BaHUS MPOJTYKTOB PEAKIIMH.
4. PacctaBbTe KO3((DHUIIMEHTHI B IIPUBEACHHBIX HIDKE CXEMaX XUMHUYCCKUX PEaKITUH.
JlaiiTe XapakKTEpUCTUKY KKIOU U3 YETHIPEX XUMUUYECKUX PEAKIIUI C TOYKH 3PECHUS
Pa3IMYHBIX KJaccuukaruii.

a. Ho+ N, — NH3T + Q

0. AL + Fe,03 — ALO3 + Fe + Q

B. CaCO; — CaO + CO2t - Q

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

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

SIBJISICTCSL PEAKLIUEH
1) COEIMHEHUS, KATATUTUYECKOUN, SHAOTEPMUYECKON
2) 3aMEIICHUS, KATATUTUYECKOM, IK30TEPMUUECKOU
3) OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHOM, HEKATAIMTUYECKOM, SK30TEPMUUECKON
4) | oOMeHa, HeKaTaJIMTHYECKOM, SHI0TEPMHUYUCCKOM

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

Pasznes 7. CTpoeHue ¥ CBOMCTBA OPraHUYECKUX BELIECTB.
KonTpoabHas padora «CTpoeHne U CBOIiCTBa OPraHNYeCKHX BelIeCTB)
[To uroram u3yuenus paszzena 7 odydaromuecs OyIyT CIOCOOHBI:
- ONpEenessTh MPUHAIICKHOCTD BEIIECTB K PAa3JIMYHBIM KJIaccaM
OpPTaHUYECKUX COCTUHEHU; TOMOJIOTH U N30MEPHI;
- Ha3bIBaTh M3YUYCHHBIC BEIICCTBA 110 «TPUBHAIBHONY WM MEXTYHAPOIHOM
HOMEHKJIATYpE;
- XapaKTepu30BaTh CTPOCHHE U XUMHUCCKUE CBOMCTBA M3YYCHHBIX

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

- TPOBOJUTH BBIYUCIICHUS 110 XUMUYECKUM (HOpMYyJIaM U YPaBHEHUSIM.

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

dbopme nrucbMeHHOM paboThl, BKIIOUAloIel mpakTuueckue 3aaanus u 3agauu (II).

1. BemecTBo, cOCTaB KOTOPOTO BEIPaKEH MOJIEKYJIIpHO# opmyont C3Hs,

OTHOCHUTCA K KJIACCY:

1) Apensl 2) alKaHBbI
3) AJjkeHsl 4)aaKHUHBI
2. Haspanwme BemecTBa, popmysaa koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) OyraHon-2 b) mnenrtanon-2
B) 2-metunGyranon-4 r) 3-meTuinOyTanos-1
3. Bemecto, umeroniee hopmyiny CH,=CH; HazbiBaeTCs:
1) TOJIYOJI

2) 3TUJICH
3) [JIULEPUH

4) IIPOTIaHOJI

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

2)  (CM)2NH

3) CH3-CH,-COOH

4)  C3H,OH

5. JJist ankaHoOB XapakTepHa peaKkIus:

1) npucoenuHeHus Hy

2) XJIOPUPOBAHUS HA CBETY

3)  oOecnBeunBanus pactopa KMnO4
4) IIOJIMMEPHU3ALUU

6. Meranoun pearupyer c:

1) HaTpUEM

2) BOJIOM

3) BOJOPOJIOM

4) METAaHOM

7. VYKCyCHast KUCIOTa BCTYNAET B PEAKIUIO C:
1)  AgNO3
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2)
3)
4)
8.

NaCl
Na2CO3
H20

Bepnbl 1 yTBEpKIACHNUA:

A. AMHUHEBI IMPOABIIAIOT OCHOBHBIC CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJHO U3 YTBEPKIACHUHN

VYpapaenne xumudaeckoi peakiun C2H6+CI2AC2H5CI+HCI sBasieTcs:
peaxiueit 3aMeNIeHns, TPOTEKAIOIIEH MO PaIuKaTbHOMY MEXaHU3MY
peakimei NpucoeTMHEHMS, MPOTEKAOIIEH 10 paIUKAIIbBHOMY MEXaHU3MY
peaKImen 3aMerIeHus, MPOTEKAIOIICH 0 MOHHOMY MEXaHU3MY
peakimei NpucoeIMHEHUs, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

B peaxnuio «cepeOpsHOro 3epkajia» (C aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa) BCTyIaeT:

ATAHOJI

TIII0KO03a

TJIUIIEPUH

Kpaxmaj

YcTaHOBUTE COOTBETCTBUE MCIKAY Ha3BaHHCM BCIICCTBA U KJIACCOM

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

HasBanue BemiecTBa

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

I') CH3-CH>-OH

Knacc oprannyueckux coeTMHEHUN

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

12.

OJTHOATOMHBIC CITUPTHI
YTJIEBOIBI

KapOOHOBBIE KHCJIOThI
apoOMaTHUYECKHE yTICBOIOPOIbI
HETPEICNIbHBIE YTICBOIOPOIbI
IpPEIeIbHBIC YTIICBOIOPOIbI

B cxeme npeBpaiieHui
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15000C «ar +Br,
CH4 X1 OeHson Xo

BCIICCTBaAMU X1 1 X2 COOTBETCTBECHHO SIBIISIFOTCS:

1) alCTUIICH

2) STUJICH

3)  OpomOeH30a

4)  xJ0pOeH30T

5)  ¢enon

6) LIUKJIOIr€KCaH

13.  Omnpenenutre MOJEKYJsIpHYIO (opMyiay BemiecTBa, cozaepxkamero 37,5%
yraeponaa, 50% xkucnopona u 12,5% Bogopona. OTHOCUTENBHAS TIJIOTHOCTD
MapoOB 3TOr0 BEUIECTBA MO BOJOPOAY paBHa 16.

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

14.  CkOJBKO JUTPOB BOJIOpOJa MOTpedyercs s obpazoanus 10,2 T 3THIOBOTO
CIIUPTa U3 arleTalabACTH/Ia, €CJIU BBIXO MPOyKTa peakiuu coctapisiet 80%?
1) 6,2 1

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

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

B fAnonun oObenuHEHHBIMH cujIaMd HallMOHAJIBPHOTO HWHCTUTYTa 370POBBS M
[IpedextypHoro yHuBepcutrera CHIBYOKH OBUIO TMPOBEICHO MCCIEIOBaHUE.
YueHble BBIACHUJIM, YTO E€CTECTBEHHBIE OPraHWYECKHWE BEIIECTBA BCTYIAKOT B
pPEaKIuio ¢ XJIOPUPOBAHHOM BOJOW W3-TIOJ] KpaHa, oOpa3ysl OMAaCHbIE COSAMHEHUS,
KOTOPBIE MOTYT CIIY>KUTh IIPUYMHOMN paka. Takue coeqnuHeHus: Ha3biBaroTCs MX, T0O
ecTb «MyTares uke» nnu «Heus3BecTHbI MyTaren».

3amanus:

1. Tlpensmoxute crnocoObl YMEHBIIEHUS SIIOBUTOTO BIUSHHUS XJIOpa B

MUTHLEBOM BOJC Ha OpraHru3M 4YCJI0BCKA.
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2. Wcxons u3 cBoei KM3HEHHOW MPaKTUKHU, MPUOIU3UTEIBLHO pacCUUTaNTe,
CKOJIBKO XJIOPUPOBAHHOM BOJIbI BbI HCIIOB3YETE B TEUEHHE JTHA U JUISI KAKUX LENei?
3. Kakue opranbl uenoBeka 00Jiblile BCETO CTPAAAlOT OT BO3ACHCTBUS XJIopa?

4. Kak BIMSET XJOpUPOBaHHAs BOJAA HA YEIOBEKA ITPU KyHaHUU?

5. Haiimure nomonHuTENbHYI0 UWHGOPMAIMIO O 3aMeHe XJopa THpu
o0e33apakuBaHUU BOJIBI.

6. Hccnenyiite pas3inyHble TOBapbl OBITOBOW XHMHH B CBOEM JOME.
CocTaBbTe CIMCOK XJIOPCOJEPKAIIUX COCIMHEHUN, YKaXUTE MEPbl 0€30MacHOCTU
npu paboTe ¢ HUMHU.

Keiic No2. «IlepBble Iaru MHTEPHETA»

B nepuon nepBoHayanbHOoro Oyma Ha HMHTepHer komnanus Microsoft
oOHapyXuja TMOKa HEOXBaueHHyr0 kareroputo Trpaxngan CIIIA - Te, krO
IPEANOYUTAI MTOJIH30BATh TEJIEBU30PaMH JIJIsl MOIyYEHUS] HH(POPMALIIH.

Microsoft caenana nas HUX CHENUATIBHOE MPEJIOKEHHUE - BBRIXOIUTh B CeThb
MOCPEJICTBOM TEJIIEBU3MOHHBIX NMPUEMHHUKOB. i 3Toit menmu B 1996 roay Obuio
pa3pabOTaHO YCTPOMCTBO - CHEUUalbHAas MPUCTABKA, MPEJOCTABISIOLIAS
BO3MOXXHOCTh IPOU3BOJIUTH cephuHr B VIHTepHETE depe3 NOJKIIOYEHHE K
teneBusopy (Murepuer-Tenesuaenue Microsoft WebTV).

[lonagasly mepcmekTHBa Takoro IPOCTOrO  JOCTya K  UHTEPHETY
3aMHTEpecoBaja JIOJEH, KOTOPbIM ObUIM YYKIbl BBICOKME TeXHoJoruu. Ux
KOHLIENITyaJIbHO BCE yCTPaMBaJIO, HO MPOEKT OCTAHOBWJICS Ha IOKas3aTesne B | MIH
MOJANMMUCYUKOB U (PAKTUYECKU OBLIT TOXOPOHEH.

3anaHue:

1. ITouemy 310 Mpon3onUIO?

2. MoxHo 51 06110 U30ekaTh NpoBaia?

3. Kakue marepuanbl NPUMEHSUIM B IPOU3BOJCTBE MEPBBIX KOMIIBIOTEPOB U

MOHHUTOPOB?

4. 13 yero nenar0T COBPEMEHHBIE MOHUTOPBI?

Keiic Ne3. «Pa3Butne UHTEpHET TEXHOJIOT M)
7 anpens 1994 roga B Poccum Hawanace snoxa MHtepHera. [lepBbie rofsl

CKOPOCTh TMPOHUKHOBEHUsI MOOWIBHBIX ceTell u VHTepHera Obula OYEHB
HE3HAYUTEIBHON, T.K. HE CYIIECTBOBAJIO COOTBETCTBYIOIIEH HHPpacTpykTypbl. C
2008 roma MHTEpHET pacnpoCTpaHsICs Ype3BbIYAMHO OBICTphIMH Temmnamu. Ecmu
enié HeIaBHO YPOBEHb €BPOIEUCKUX CTpaH KazajiCsl 4eM-TO HEJOCTYMHBIM, HO Ha
TEeKYIIUA MOMEHT TYPUCTBI OTMEYAIOT MHOTO s ce0s HeoObiyHOro B PO.
Hanpumep, Wi-Fi B 001IeCTBEHHOM TpaHCIOPTE (J1a)ke B METPO), BO3MOKHOCTh
NFC omnatel cMapT()OHOM BMECTO TIACTUKOBOM OAHKOBCKOM KapThI U T. II.

B 90-e rompl, xorma moib30BaTeNh CIydyalHO Ha)XuMajl Ha MOOWJIBHOM
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TenedoHe KHOMKY BbIXo/a B IHTEPHET, ’TO MOIJIO BBI3BATh CEPIICUHBIN MPUCTYM —
HACTOJIbKO HETMPONMOPIUOHANBHBIMA Obut  Tapudsel. CHTyalnus KapaIWHAIBEHO
u3MeHwiach. [lo naHHbIM ycTaHOBOUHOTO uccienoBanusi npoekta WEB-Index, B
deBpane-vosope 2020 roma HMurtepnetom B Poccum xorst Obl pa3 B Mecsll
MOJIB30BAINCH B cpelHeM 95,6 MiH 4denoBek wiM 78,1% HaceneHus Bceil CTpaHbl
crapuie 12 ner. B cpennem 3a neHp B IHTepHET BhIXoaAuau 87,1 MIIH 4eIOBEK WIH
71,1% nacenenus Poccun.

B 2020 roay xots 6s1 pa3 B Mecsiii MHTepHETOM Ha MOOMJIBHBIX YCTPOMCTBAX
nosib3oBauch 86,6 MiH uyenoBek wian  70,8% HaceneHusa. CpenHecyTOYHas
MoOunbHas ayautopusi MHTepHera cocraBwia 79,8 MiH yenoBek wiu 65,2%
HACEJICHUSI BCEU CTPAHBI.

3anmanue:

1. Cpenaiitte nporHo3 pa3Butusa HWHTEepHET TexHonoruii B Poccum Ha
OJMbKaiIme msaTh JIeT.

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

3. MOXHO 5 Kak-TO NOpPsIMO CEeHWYac I[EHTPAIU3OBAHHBIMA METOJIAMHU
YCKOPHUTH Mpouecc NpoHUKHOBeHUs MHTepHET TexHonoruii B Poccun?

4. Kakue mnoJuMepHble Marepuaidbl NPUMEHSIOT B  IMPOU3BOJACTBE
KOMITBIOTEPOB U MOHUTOPOB.

Keiic Ne4. «MbL10»
Bce TBepibie TyaneTHbIEe Mbljla U3TOTOBJICHBI HA OCHOBE HATPUEBBIX COJICEH BBICIIUX
JKUPHBIX KHUCJIOT. Ho JIIOAsIM C MOBBIIIEHHOW >XKUPHOCTBHIO KOXKHU JIMLA U TOJIOBBI
Bpayu — JAEpPMAaTOJIOTH PEKOMEHIYIOT YMbIBATbCA U MBITh T'OJIOBY JKHIKUM MbBLIOM,
KOTOPO€ W3TOTABIMBAIOT U3 KaJMEBBIX COJIEH JKUPHBIX KHUCJIOT WM Tpenaparom,
KOTOpPO€ MPOJAETCA B anTEKaX IOJ HA3BAHUEM «3€JICHOE€ MbBLIO» W IPEICTABISIET
co00#1 YnCTOE KaTMHHOE MBLJIO 0€3 apoMaTh3aTOPOB.

3amanus:

Kax 310 MOXHO OOBSICHUTH?
Jns 9yero Hy’HO MbUIO?
UeM MOXKHO 3aMEHUTh MBLIO?
Hanummre peakiyo nojrydeHus Mpiiaa?

YeM XKUAKOE MBLIO OTIMYAETCS OT TBEPOTO?

L e

HpellJIO)KI/ITC CIOCOOBI M3TOTOBJICHMS MBLIA B JOMAaIlTHUX YCJ'IOBI/ISIX?

Keiic NeS «Hedrtb»
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YenoseuectBy HedTh M3BeCTHa C ApeBHOCTH. [lo HMCTOYHMKaM BIEpBbIE
He(Th cTanmu A00bkBaTh Ha Oeperax EBdpara eme B 5-6 ThIC. €T A0 H. 3. MHOTrHe
YYCHBIC CUHUTAIOT, YTO COBPEMEHHBIH TEPMHUH «HE(PTH» MPOM3OMIET OT CIIOBA
«HadaTa», YTO O3HAYAET Ha S3bIKE HApOJOB Majoil A3um «IIpOCaYMBATHCS»,
«YTEKaTb»

HUcnonw3oBanun HedTh 7 OCBEIICHHWS O KWIMWIL B BaBuione, s
Oanp3amMupoBaHus Ten ymepmmx jgoaeid B Erunte. [IpuMensiu HepTh Takke s
MIPOU3BOJICTBA «TPEUYECKOTO OTHs». DTO OblIa CMeCh ChIpoll HedTH C cepoil u
CEIINTPOM.

Bo Bpemena ['unmnokpara Mcronb30Bajiud B KAYECTBE JIEKAPCTB MpU 0O0JIE3HSIX
CyCTaBOB, IJ1a3, a TAK)KE OT KalllUId U B KAYECTBE CPEICTBA JJIsI 32)KUBIICHUS PaH.

Hedtp mpuMeHssin Takke B CTPOMUTENBCTBE, HANPUMEP, MPU COOPYKEHUU
Benuxoi Kuralickoi ctensl, BaBunonckoi Oamnrsm.

Bnavane XIX Beka B Poccum BrmepBbie U3 HEPTH MyTEM MEPETOHKU OBLIO
MOJy4YE€H KEPOCHH, KOTOPBIA MCIOJIB30BAJICS B JIAMIIAX, JJISI OCBELICHUS JOMOB. B
TOT € MEPHUOJI O MEPE POCTA MPOMBINUIEHHOCTH U BHEAPEHUEM MapOBbIX MAIlUH
CTaJ BO3pacTarh CIpOC Ha He(PTh Kak MCTOUYHMK CMAa304HBIX BellecTB. 60-x roaa
XIX Beka cuWTaeTcs 3apOXKICHUEM HEPTSAHOW MPOMBIIUICHHOCTH (OypeHHs
HE(PTAHBIX CKBAKUH).

3anaHus:

1. Onumure XUMHYECKUA COCTaB HE(DTH.

2. Kakue MeTo1bl UCIONIb3YIOTCS IS pa3iesneHus HedTu Ha Gppakiun?

3. CoctaBpTe Kmactep «Cdepbl mpuMeHeHHss HEPTH B MPOU3BOJCTBE
ra>KeToOB».

4. Kakue nonumepsl Npou3BoaATCs U3 HedTu?

4.3 . OueHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTALIMU IO TUCIUTUINHE « XUMUSH)

[IpomexyTouHas aTTecTanus.
[IpomexxyTouHass arrectanusi MO JUCHUIUIMHE «XUMHS» MPOBOAUTCS B (opme
3a4yera ¢ OueHKOW. KeWchl MCMoJIb3yIOTCS B KA4eCTBE OLIEHOYHOIO CpPEACTBA B

paszaene 6 TpuKIagHOTO MOIYJIA

5. Metoanueckune MaTepualibl
5.1. IlepeyeHb NpaKTUYECKHUX PAdOT

Paznen Tema mpakTudeckoit paboTh
1 | Tema l.2. 1. 3aKOHOMEPHOCTHU W3MEHEHUS
Hepno;mqecxﬂﬁ 3aKOH W Ta0aIuIa CBOMCTB XUMHNYCCKUX DJICMCHTOB,

00pa3yeMbIX MMH TPOCTBIX U CIOXHBIX
BEIIIECTB B COOTBETCTBUM C MOJIOKEHUEM
XUMHYECKOTO DIEMEHTA B

JI.1. MenpaeneeBa

78



[Iepnoanyeckou cucTeme.

2 | KontponbHas padoTa 1 CrpoeHue BeniecTBa 1 XUMHUYECKHE

peakiuu

3 | Tema 3.1. IlonsTue o pacTBopax CnocoObl  BBIpOKEHHUS  KOHIICHTPAIIUH

PacTBOPOB: MaccoBas JIOJISt
PacTBOPEHHOIr0 BeliecTBa (TIPOILICHTHAs),
MOJISIpHAs U JpyTHe.

4 | Tema 4.1. Knaccudukanus, CocrapiieHne ypaBHEHHI XUMUYECKUX
HOMEHKJIaTypa ¥ CTPOCHUE pCaKHI/Iﬁ C Y4aCTHECM IIPOCTHIX U CIOKHBIX
HEOPraHWYeCKUX COeJMHEHMI HCOPTaHHICCKUX BCILCCTB.

5 | Tema 4.2. ®U3UKO-XUMHYCCKHE I'eneTnyeckasi CBSI3b MEXAY KJIaCCaMHU
CBolicTBa HEOPTraHUYECKUX OPTaHUYECKUX u HEOPraHUYECKHUX
BEILICCTB COCTMHCHUH.

6 | KorrponbHas pabora 2 CBoONCTBa HECOPTAHUYECKUX BEILIECTB

7 | Tema 6 Xumus B ObITY U XuMHS B )KM3HU 00OIIECTBA
MIPOM3BOJICTBEHHON JIESITEIbHOCTH
yeJioBeKa

8 | Tema 6 Xumusi B ObITY H [IpencraBienue pe3ynbTaTOB PEHICHUS
IIPOU3BOJICTBEHHOM ACATEIBHOCTU | KEMCOB
YeJIOBeKa

9 | Tema 7.1. Knaccudukanus Howmenxknatypa OpPraHUYECKUX
CTPOCHHUC U HOMCHKJIATypa COCJIMHECHUH OT/IENbHBIX KIIACCOB
OpTraHUYECKUX BEIIIECTB

10 | Tema 7.2. CBoiicTBa CocraBiienue CXEM peaxkuui
OPraHUYEeCKUX COCIUHEHUN OPTaHUYECKUX COCTUHEHU

11 | Tema 7.2. CBoiicTBa ['eHeTnyeckass CBSI3b MEXKIY Kiaccamu
OPraHUYEeCKUX COCAUHECHUN OPTaHUYECKUX COCTUHECHUN.

12 | KontposnbHas pabora 3 CTtpyKkTypa ¥ CBOICTBAa OpPraHUYECKHUX

BCIICCTB

5.2. IlepeyeHn 1a00paTOPHBIX PadoT

Paznen

JlabopaTtopHas pabora

Paznen 1. OcCHOBBI CTpOEHUS BEIIECTBA

JlaGoparopHas pabota Nel. «M3meHeHue
CBOWCTB 2JIEMEHTOB U X COCTUHEHUI B
3aBHCHMOCTH OT TIOJIO’KEHUS B
ITeproanueckou cucTeMe

Paznen 2. Xumuueckue peakuuu

JlaGopaTopHas padota Ne2.
CTrexruoMeTpuueCKUEe PacyeThl.
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Paznen 2. Xumuyeckue peakiuu

JlabopaTtopHas padota Ne3. "Turbt
XUMHYECKUX peakiuii'.

Paznen 3. PactBopsl

JlaGopatopHas pabota 4. «IIpurotoBineHue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOiCTBa

HCOPraHN4YCCKUX BCUICCTB

JlabopaTtopHas pabota 5. «CBoiicTBa

MCTAJIZIOB 1 HEMCTAJIIOB)

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopatopHas paboTa 6. «Xapakrep
JUCCOLIMAITUY PA3INIHBIX THIPOKCHUIOBY.

Paznen 4. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECTB

JlaGopatopHas pabdora 7. «Mnentudukarus
HEOPTaHUYCCKUX BEIICCTBY.

Pa3nen 5. Kunetnueckue n
TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XMMUUECKUX PEAKIINI

JlabopaTtopHas pabora 8. «3yuenue
BIIUSTHUS Pa3INIHBIX (DaKTOPOB Ha

CMCIICHUC XUMHNYCCKOT'O pPaBHOBCCHU»

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabora " Mnentudukanus
OpPraHUYECKUX COCAMHEHUN OTIEIbHBIX

KJIaCCOB

JlaGopaTtopHas pabota 9. "lIpeBpamenus
OpPTraHWYECKUX BELIECTB IIPA HATPEBAHUU".

Paznen 7. CtpoeHue u cBoiCcTBa
opraHnyeckux BemiecTs. JlabopatopHas
pabota " Unentudukanus
OpraHUYeCKUX COCITMHCHUIN OTACIIbHBIX
KJIacCOB

JlabopaTtopHnas padora 10. " CBoticTBa
CIIUPTOBY

Paznen 7. Ctpoenue u cBoiicTBa
opraHudeckux BemiecTs. JJabopaTopHas
pabora " Mnentudukanms
OpPTaHUYECKUX COSAMHECHUN OTIEIBHBIX
KJIACCOB

JlaGoparopnas pabota 11. " CpolicTBa
KapOOHOBBIX KHUCTIOT»

Paznen 7. CtpoeHue 1 CBOiCTBa
opraHnyeckux BemiecTs. JJabopatopHas
pabota " UnenTudukanys
OpraHUYeCKUX COCTMHCHUN OTICIIbHBIX
KJIacCOB

JlabopaTtopHas paboral 2.
"UneHTrdUKAIUIS OPTaHUISCKUX
COEIUHEHUN OTHEIbHBIX KJIACCOB
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5.3. Keiic 3aganus

Keiic Nel. «X70p B )KM3HH YEIIOBEKa
Keiic Ne2. «IlepBble maru ”HTEPHETA»

Keiic Ne3. «Pa3Butne MHTEpHET TEXHOJIOTHII»
Keiic Ne4. «Mpbuio»

Ketic Ne5 «HedTb»

6. CHUCOK UCTOYHHUKOB
OCHOBHBIE UCTOUHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. YriayOneHHbIH YPOBEHb: YUCOHUK
/ O. C. T'abpuensan, 1. I'. Octpoymos, C. A. Cnaakos. - [IpocBenienue,
2022. — 399

2. Xumusa. 11 xknacc. YruyOneHHbld ypoBeHb: yueOHuk / O. C.
INabpuensu, . I'. OctpoymoB, C. A. CnaakoB, A. H. JIéBkun. -
IIpocBemenue, 2022. — 432

I[OHOJIHI/ITGJII)HI)IG HMCTOYHUKMU:

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

http://znanium.com — 3bC «3Hannym»

http://e.lanbook.com — DBC «Jlaup»

http://ebs.rgazu.ru — 9BC «AgriLib»
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