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1. ITacnopT ¢oHAA OLIEHOYHBIX CPEACTB

1.1. ObaacTh NpUMeHeHus!

@DOHJ OLEHOYHBIX CPEACTB JUIsl MPOBEIEHUS TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHON
aTTectanuu odydaromuxcs (manee — @OHI OIEHOYHBIX CPENICTB) MpeIHA3HAYCH JJIsl IPOBEPKU
pe3ynbTaToB ocBoeHus yueOHo# nucuuminabl CO0.01.03 Xumusi o0CHOBHO# MpodecCHOHATBHOM
00pa3oBaTelIbHONM IpOrpaMMbl  CpeIHero npodecCHOHAIbLHOTO oOpa3oBaHMs (najnee —
obOpasoBarenbHON TporpamMmbl) o crenuanbHocTu 38.02.08 ToproBoe nenno, HampaBJICHHOCTh
[IpennpunumarensCcTBO U MIHTEpHET-MAPKETHHT.

®opma MPOMEKYTOYHON aTTECTALUU [0 CEMECTPAM.

Cemectp dopma aTTecTanumn
BTOPOU 3ader ¢ OIleHKOU

1.2. [lnanupyemblie pe3yJbTAaThl OCBOCHUSI KOMIIETCHUM I
OcBoenne conepxanus oOmeodpa3oBarenbHoil yuebnoit muctmminael  CO0.01.03
Xumus ob6ecreunBaeT JOCTHKEHNE 00YYatoMMHCS CIEAYIOUINX Pe3yJIbTaTOB:

Koa n HaumeHoBaHMe IInanupyemsbie pe3yJbTAThl 0CBOCHUS JMCIMIIIHHBI
¢dopmupyembIx Oo6uue JAucuuniuHapHbie
KOMIeTeHIuii

OK 01. Beibupatb crioco0sl JIM4HOCTHBIE pe3yabTaThl JOJKHBI | JMCHUIUIMHAPHBIE Pe3yJabTaThl
peleHus 3a1a4 0TpaKaTh B YaCTHU: JOJIZKHBI 0TPAkKaTh:
npodeccHOHAIBHOM TPYA0BOI'0 BOCIIMTAHUA: IMP6 01. cdopmupoBaHHOCTH
JEATENbHOCTH IPUMEHUTENBHO K | —  TOTOBHOCTb K TPYAy, OCO3HaHWE | NPENCTABIEHHH: O XMMHYECKON
Pa3INYHBIM KOHTEKCTaM LIEHHOCTH MacTepCTBa, | COCTABIAIOILEN
Tpynonrooue; €CTECTBEHHOHAYYHOH  KapTHUHBI
—  TOTOBHOCTb K AKTHBHOW | MUpPA, POJM XMMHHM B IIO3HAaHWH
JIEATENHOCTH TEXHOJIOTHYECKOH 1 | SBICHUI NpUpOJbI, B
couuanbHOM HaIIPaBJICHHOCTH, GopmMupoBaHuM  MBIIUICHHA — H
CHOCOOHOCTh WHHIUMPOBATh, | KYJIBTYpBI JIMYHOCTH, ee
IJIAHUPOBAaTh M CaAMOCTOSTENbHO | (PYHKIHMOHAJIBHOW TIPaMOTHOCTH,
BBIIIOJIHATE TaKyl0 N€ATEILHOCTD; HEOOXOMMMOW Il PEIIeHHs
— WHTepec K pasnumdHbIM cdepam | IPAKTHICCKUX 3anaqd H
npo¢eCcCHOHANBHON AeaTeNbHOCTH. | JKOJIOTMICCKU 000CHOBaHHOTO
MeranpeameTHble pe3yaprarpl | OTHOIICHHA K CBOCMY 3/I0POBLIO U
JOJIKHBI OTPAXKATh: IPUPOJIHOI cpeze;
OBaagenue YHHBEPCAILHBIMH [IP6 02. BiageHue cuUCTEMOIL
y4eOHBbIMH Mo3HABATEIHLHBIMH | XMMHUCCKHX  3HAHM, KOTOpas
JAeiicTBHAMM: BKJIIOYAeT:  OCHOBOIIOJIAraromiye
a) 0a30BbIe JIOTHYECKHE 1eliCTBHUSA . NOHATHSL (XUMHYECKHI DJIEMEHT,

—  camocToATeNsHO (opMyupoBars | ATOM,  DJIEKTPOHHas — 00osouka
W aKTyanusupoBaTh mpoGiemy, | TOMa, S-, -, O-3IEKTPOHHEIC
paccMarpuBarh €€ BCECTOPOHHE; OpOwTaII ATOMOB, HOH, MOJICKYJ1a,

—  yCTaHaBJIMBaTh cyliecTBeHHpli | BAICHTHOCT,

NpU3HAK WM OCHOBaHWsA Jyis | OJICKTPOOTPHUIATEIBHOCTD,
cpaHenms, Knaccubmkaiuu  w | CTENCHb OKHCICHWS, XUMHUECKas

0606H.I€HI/I$I; CBA3b, MOJIb, MOJIIpHAad Macca,

—  ONpeneNATh LENu JesTebHOCTH, MONAPHBIH  00BeM, yriepoaHbiit
3aJaBaTh MMapaMeTpbl U KPUTCPUH CKeJIeT, PYHKIMOHATbHAS TPy,
HX JOCTHIKCHHS, paavkai, H30MEpHUs, HW30MEPHI,

TOMOJIOTMYECKUH psJl, TOMOJOTH,
— BBIBIATH  3aKOHOMEPHOCTH U
YIJIEBOJIOPOJIBI,  KUCJIOpPOA- W

MIPOTHBOPEUHS B
. a30TCOACPIKAIINE  COCAUHCHHS,
paccMaTpUBaEMbIX SBICHUAX;
OHMOJIOTHYECKHU aKTUBHBIE
—  BHOCHUTH KOPPEKTHBBI B
BernecTBa  (YIJIEBOABI,  JKHPBI,
JIeATEIILHOCTb, OLIEHUBATH

Oenku), MOHOMEp,  IOJHMMED,

COOTBETCTBUE PE3YJHTATOB IIEJISIM,
CTPYKTYpHOE 3BEHO,
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OLICHMBATh PUCKH MOCJIEICTBUN
JIeSATENBHOCTH.

0) 0a3oBbIe HCCIIe10BATEIbLCKUE

nelcTBUA:

— BJaJeTh  HaBBIKAMU  y4eOHO-
HCCJIEIOBATEIIbCKOM U IMPOEKTHOU
JIeSITENIbHOCTH, HaBBIKAMU
paspeuicHus npooeM;

—  BBISABJITH MIPUYHHHO-
CIIE€JICTBEHHBIE CBA3U u
aKTyaJIn3UpOBaTh 3a7auy,
BBIIBUTATh TUIIOTE3Yy €€ PEIICHHUS,
HaXOAUTb apryMeHThI JUTSE
JI0Ka3aTeNnbCcTBA CBOUX
YTBEPKICHUI, 3a/1aBaTh

TapaMeTpsl U KPUTEPUH PEIICHHUS;
aHATM3UPOBATh  IIOJyYCHHbIE B
XOJie PeIIeHNUs 3a/1a4l Pe3yJIbTaThl,
KPUTHYECKH OILICHUBATh ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
HU3MEHEHUE B HOBBIX YCIIOBHSAX;
YMETb MEpPEHOCHUTh 3HAaHHUA B
MO3HABATENIFHYIO M MPAKTUIECKYIO
001acTH JKU3HEACATEIbHOCTH.

BBICOKOMOJICKYIISIPHEIC
COCIMHEHUS,  KPUCTAJUTNIeCcKas
pemeTka, THIBI ~ XHMHYECKUX
peaxmui (OKHCITUTENBHO-
BOCCTAaHOBHTEIIFHEIE, 9K30-1
SHIOTEPMHUYCCKHE, peakuu
HOHHOTO  OOMEHa),  pacTBOD,
JJICKTPOJIUTHI,  HEIJICKTPOJIUTHI,
ANIEKTPOIUTUYCCKAS

JTUCCOIIHAITHS, OKHUCIIUTEITb,
BOCCTAHOBHUTEITb, CKOpPOCTh
XUMUYECKOU peakuuu,

XUMHYECKOE PAaBHOBECHE), TEOPHH
U 3aKOHBI (TEOPHSI XUMHYECKOTO
CTPOEHUS] OPraHUYECKUX BEILECTB
AM. Byrtneposa, TeopUs
3JIEKTPOJIUTUYECKOU
JUCCOLIMAIIAH, MEepUOINYECKUI
3akoH JI.MI. MeHnneneeBa, 3aKoH
COXpaHEeHHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKU I
SA3BIK XHWMMHHU, q)aKTOJ'IOFI/I‘-IeCKI/Ie
CBEJCHUS O CBOMCTBaX, COCTaBeE,
MOJIyYE€HUHU u Oe3o0macHOM
HCIOJIb30BaHUU Ba)KHENIINX
HEOPraHUYECKUX U OPraHUYeCKUX
BEIIECTB B OBITY U MPaKTHYSCKOU
JIeATEIbHOCTH YEJI0BEKa,

mP6 03. chopMupoBaHHOCTH
YMEHUHI BBIABIATh XapaKTEPHBIE
IIPpU3HAKHU )41 B3aNMOCBA3b

N3YyYEHHBIX NOHATHH, TPUMEHATH
COOTBETCTBYIOIIME MOHATUSA MpHU
ONHCAaHUM CTPOEHUS M CBOWCTB
HEOPTraHMYECKUX U OPraHMYECKHX
BEIIECTB U WX IPEBpallCHUN;
BBISIBIISITD B3aMMOCBSI3b
XUMHYECKHX 3HAHUI C MOHATHSIMHU
U OPeACTaBICHUSMHU  APYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;
IIP6 04. chopmupoBaHHOCTH
YMEHHUM HCIO0JIB30BaTh
HaNMEHOBAHHUSA XUMHUYECKHUX
COeIMHEHU M MEXIYHApPOIHOTO
coro3a TEOPETUYECKON u
MpPUKIIAJHON XUMHU u
TpUBHAJIbHbIE Ha3BaHUs
BR)KHEHWIIMX BEIIECTB (ITHIIEH,
alleTWiIeH, TiuuepuH,  QeHon,
¢dopmanbaerun, YKCYyCHast
KHCJIOTa, TIWIWH, YrapHBIA Tas,
YTIACKUCIIBIN ras, aMMHaK,
rameHas W3BeCTh, HETalleHas
W3BECTh, THMTHEBAs cola W
JIPYTHX), COCTaBIATH (POPMYIIBI
HEOPTaHMYECKUX U OPraHMYECKHX
BEIIECTB, yPAaBHEHUSI XUMHUYECKHX
peaknuii, OOBICHATH MX CMBICI;
HOJATBEPXKATH XapaKTepHBbIE
XMMUYECKHE CBOICTBAa BEIIECTB
COOTBETCTBYIOLUMHU

OKCIICPUMECHTAMU 1 3allUCSAMU




YpPaBHEHUM XUMHUUYECKUX PEAKIIH;
P6 05. chopmupoBaHHOCTD
YMEHHH yCTaHaBIHBaTh
TIPUHAAJICKHOCTh H3YYEHHBIX
HEOPTaHMYECKUX U OPTaHMYECKIX
BEIIECTB K OTIPE/ICIICHHBIM
KJlaccaM U TPYIIaM COCAMHCHHUIA,
XapaKTepU30BaTh HX COCTaB U
Ba)KHEHUIIINE CBOIICTBA;
OMpENeNATh BUABl XUMHUYCCKUX
cBs3eil  (KOBaJICHTHAs, WOHHAS,
METaJUITMYECKast, BOJIOPOTHAS),
TUTBl KPUCTAIUIMIECKUX PEIIETOK
BEIIECTB,; KJ1accu(UIpOBaTh
XUMHYECKIE PEaKIINH;

nP6 07. chopmupoBaHHOCTH
YMEHUI NPOBOJUTH PacueThbl IO

XUMUYECKUM ¢dopmynam U
YpaBHEHUSM XUMUYECKUX
peakimuii ¢ HMCIOJIb30BAaHUEM
busnuecKux BEJUYHH,
XapaKkTepU3yIOIUX BELIeCTBA C
KOJIMYECTBEHHOU CTOPOHBI:

Maccel, o0beMa (HOpMAalbHBIE
YCIOBUS)  Ta30B,  KOJMYECTBA
BEILECTBA; HCIIOIb30BATh
CHCTEMHBIE XHUMUYECKHE 3HAHUS
Ui TPUHATHS ~ PCHICHUH B
KOHKPETHBIX SKM3HEHHBIX
CUTYyAIIHSAX, CBSI3aHHBIX c
BEIIIECTBAMH U MX PUMCHECHUEM.

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPEJICTBA ITOKCKA,
aHaM3a U UHTepIpeTaALN
nHpOpPMALIUU 1
HH(POPMALMOHHBIE TEXHOJIOTHH
IS BBITIOJTHEHHS 3324
npodhecCHOHATBLHON
JeATEIEHOCTH

JIMYHOCTHBIE pe3yabTaThl J0JKHBI

OTPa’kaTh B YaCTH:

LHEHHOCTH HAYYHOTr'0 MIO3HAHMS:

—  c(hOopMHPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ 0OIIeCTBEHHOH NPaKTHKH,
OCHOBAHHOTO HA JHAJIOre KYyJIbTYp,

CIOCOOCTBYIOILETO OCO3HAHMIO
CBOEr0 MECTa B IOJIUKYJIBTYPHOM
MUDE;

—  COBEpILEHCTBOBAaHUE SA3BIKOBON U
YUTATEIbCKOM  KYyJIbTYpPHl  Kak
CpelCTBa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA.

MetanpeamMeTHble pe3yJibTaThl

JOJIKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMHU

Y4eOHbIMHU TMO3HABATEJIbHbIMHU

JNefCTBUSIMM:

B) padora ¢ undopmanmei:

- BJIaICTh HaBbIKAMH TIOJTYUCHUA
nHPOpPMAIMKM W3  MCTOYHHUKOB
Pa3HBIX THIIOB, CaMOCTOSATEIHHO
OCYIIECTBJIATh  TOWCK, AaHAJU3,

CHUCTEMATHU3ALUIO u
UHTEPIPETALUIO nHpopmannu
pasnMuHbIX  BHIOB U (opm
MpeJCTaBICHNUS;

JAucuuninHapHbie
(npeaMeTHbIE) pe3yJabTaTbl H
JTO0JIKHbI OTPAXKATH:

IIPo6 06. BiageHHE OCHOBHBIMH
METOJaMH HAy4YHOTO ITO3HAHUS
BEIIECTB M XUMMUYECKHUX SIBJICHHUI
(mabmoneHue, H3MEpeHue,
9KCIEPUMEHT, MOJICTTHPOBAHUE);
oP6 07. chopmMupoBaHHOCTH
YMEHUI MPOBOJUTH pacueThl IO

XMMHUYECKUM thopmynam u
YpaBHEHUSIM XUMHUYECKUX
peakiuuii ¢ HCIOJIb30BaHUEM
buznyecknx BEJIMYUH,
XapakTepU3yOMNX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBL:

Maccel, o0beMa (HOpMAaJbHBIC
YCIIOBHSI)  Ta30B,  KOJHYECTBA
BEILECTBA; HCII0JIb30BaTh
CHCTEMHBIE XHMHYECKHE 3HAHUS
U TPHHATHS —~ PEHICHHH B
KOHKPETHBIX YKU3HEHHBIX
CUTYyAIHSX, CBSI3aHHBIX c
BEIIIECTBAMH U MX IIPUMECHECHHEM;
P66 08. chopMUPOBAHHOCTH

yMEHUI IIJIAHUPOBATH 51
BBIIIOJIHATh XUMHYECKHH
JKCIIEPUMEHT (npeBparieHus

OpraHn4eCKux BCIICCTB npu
HarpeBaHuu, MOJYYCHUEC STUJICHA
u N3Yy4YCHUC €ro CBOI71CTB,




CO3[aBaTh TEKCTHl B Pa3JIMYHBIX
(dopmarax ¢ ydeToM Ha3HAUYEHHSA

nHPOpPMALTNH " LeIIeBO
ayIUTOpUH, BEIOMpast
ONTHMAJIEHYIO ¢bopmy
NPE/ICTAaBIICHUS U BU3YallU3allny;

OLICHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTh HMH(OpMaInHu, ee
COOTBETCTBHE MPaBOBBIM u

MOPAIbHO-3TUYECKUM HOpMaM;
BJIaJIeTh HAaBBIKAMH PACTIO3HABAHHS
u 3aIUTEI uHpOpMAaLNH,
HHPOPMAIMOHHOW  0e301MacHOCTH
JUYHOCTH.

Ka4eCTBEHHbIC  pEaKUUW  Ha
AIBACTHABI, KpaxMal, YKCYCHYIO
KUCIIOTY; JI€HaTypalus OenkoB
pu HarpeBaHuw, I[BETHBIC
peaknuu  OEIKOB;  MPOBOJIUTH
peakuuu  HMOHHOTO obMeHa,
ONpeensaTh  Cpely  BOJHBIX
pacTBOpOB, KaueCTBEHHbIC
peakuuu Ha cyiabdar-, KapOoHaT-
W XJOpWA-aHUOHBI, Ha KaTHOH
aMMOHHS; pemarts
9KCTIEPUMEHTAIBHBIE 3aJaddl II0
TeMaM "Mertammsr" u
"Hemertamisl") B COOTBETCTBUHU C
MpaBIJIAMA TEXHUKH
0e30macHOCTH TIpU OOpaIeHun ¢
BEIIeCTBAMH M J1abOpaTOPHBIM

obopynoBaHHEM;  TIPEJCTABIATH
pe3yIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakuuii u  QopMyIHpOBaTh
BBIBOJBI Ha  OCHOBE  3THX
PE3yNbTaTOB;

opP6 09. chopmupoBaHHOCTH
YMEHUA aHaIN3UPOBATH
XUMHUYECKYIO nH(pOpPMAaIHIo,
MOJIy4aeMyto u3 Ppa3HbIX

HUCTOYHUKOB (CPEACTB MacCOBOH
nndopmanum, cerb VHTEpHET U

JIpyTHe).

OK 04. DddexTrBHO
B3aUMO/IeHiCTBOBATH U paboTaTh
B KOJUICKTHBE M KOMaH]Ie

JIn4HOCTHBIE pe3yiabTarbl A0JIKHBI
OTPAKATH B HaCTHU:
IrpaKaaHCKOIo BOCIUTAHUS:

TOTOBHOCTb BE€CTHU COBMCECTHYIO
JACATCIBbHOCTD B HHTEpCCaxX
T'paKIaHCKOTO O6H.[eCTBa;

yYMEHUe BBaHMOHeﬁCTBOBaTB C
COMaJIbHBIMHA HWHCTUTYTaMU B
COOTBECTCTBUHU C HX (l)yHKL[I/ISIMI/I u
HAa3HAYCHUCM.

MertanpeaMeTHbIe pe3yabTaThl
JOJKHBI 0TPAKATh:
Osjagenne YHUBEPCAJLHBIMH

KOMMYHHMKATHBHBIMH 1eHCTBUSAMU:
0) coBMecTHAas JIeATEIbHOCTD !

OBJaagenune

MOHUMATH u UCIIONIBb30BaTh
OpEeUMyIIecTBa  KOMAHAHOM U
WHJIMBHyaJIbHOI paOoTHI;
OPUHUMATh L€IHM  COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BBIBATh U
KOOpJIMHHUPOBAaTh JIEHCTBUA IO €€
JIOCTIDKEHUIO: COCTaBJATH  IUIAH
JIEHCTBUH, pacHpelessTh poyd ¢
YueTOM MHEHHUH Y4YaCTHHUKOB
o0cyx1aTh pe3yIbTaTHI
COBMECTHOH pabOTEHI.
YHHBEPCAJIbHBIMH

peryJsiTUBHBIMU J1eiiCTBMSIMM:
r) NpUHSATHE ce0sl U IPYTruX JKIei:

JucuuninHapHblie

(mpenMeTHbIe) pe3yJbTAaThl U
JAOJKHBI OTPAkKATh:

nP6 08. chopmupoBaHHOCTH
YMEHHUH IUTAaHUPOBATh n
BBITIOJTHATD XUMHYECKUH
9KCTIEPUMEHT (nmpeBpamieHus
OpPTaHWYEeCKMX  BEIIECTB  MpH
HarpeBaHny, IOJy4YeHHE STHIICHA
U  HU3y4YeHHE  €ero  CBOICTB,
Ka4eCTBEHHBIE  PEaKIHU Ha
anbJeTuAbl, KpaxMal, yKCYCHYIO
KHCJIOTY; JEHaTypaius OeJKOB
npu HarpeBaHuw, I[BETHbIE
peakuuu  O€JKOB;  MPOBOIUTH
peaknMu  HOHHOTO oOMeHa,
OompenenaTb  Cpeay  BOAHBIX
pPacTBOpOB, KaueCTBEHHbIC
peakuuu Ha cyiabdar-, kKapOoHaT-
W XJOpWA-aHUOHBI, Ha KaTHOH
aMMOHHUS; pemaTh
9KCHEPUMEHTAIBHBIE 3a/a4d  TI0
TeMaM "Mertamnsr" u
"HemeTamsl") B COOTBETCTBHU C
MIpaBUIAMHA TEXHUKH
Oe30macHOCTH TIpH OoOpameHnn ¢
BEIIECTBAMH U J1a0OPaTOPHBIM
o0opynoBaHHEM;  TIPEJCTABIATH
pe3yJbTaThl XUMHYECKOTO
9KCIIepUMEHTa B (opMe 3alucu
YPaBHEHHH  COOTBETCTBYIOIIUX




— IpMHMMAaTh MOTHBBI W apryMEHTHI | peakuuid  u  (QopMynupoBaTh
IPYTMX JIIoged NpM  aHaju3e | BBIBOABI  HA  OCHOBE  JTHX
PE3yIbTaTOB ASSATEILHOCTH; pE3yNbTAaTOB.

— TIpH3HAaBaTh CBOE IIPaBO U IIPABO
JPYTHX JIFOJICH Ha OLUTHOKHY;

—  pa3BHBaTh CIIOCOOHOCTH MOHMMATh
MHP C HO3UIMH JPYTOro YejaoBeKa.

OK 07. CopneticTBOBaThH JIMYHOCTHBIE pe3yabTaThl JOJKHBI | JMCHUIUIMHAPHBIE

COXPaHECHMIO OKPY’Karolen
Cpelibl, pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHHS 00
N3MEHEHHUH KJINMATa, TPUHIUIIE]
OepeXITMBOTO TIPOU3BOJICTBA,

3¢ PeKTHBHO 1EHCTBOBATH B
YpPE3BBIYANHBIX CUTYaLUIX

OTPAKATH B HaCTH:
IKOJOTHYE€CKOIo BOCIUTaAaHUuA:

c(hOpMHUPOBAHHOCTH

9KOJIOTHYECKOM KYJIBTYPBI,
TOHAMAaHWE BIMAHHSA COIMATBHO-
OKOHOMHYECKAX MPOIECCOB  Ha

COCTOSIHUE MIPUPOAHOHN u
COLIMAJIBHOW  Cpe/ibl, OCO3HAHHE
r7100aJIbHOTO xapakTepa

9KOJIOTUUECKHX MPodIIeM;
IUIAHUPOBAHUE U OCYIIECTBIICHUE
JIEWCTBUI B OKpYKarolei cpeie Ha
OCHOBE 3HaHU LieJIed yCTOMYHUBOTO
Pa3BUTHA YEJIOBEUECTBA;

AaKTUBHOE HENpUATUE ACHCTBUH,
MPUHOCSALINX Bpell OKpYyKarolen
cpene;

yMEHHUE MIPOTHO3UPOBAThH
HEOJIaroNnpuATHBIE IKOJOTHYCCKHUE
MOCJEACTBUSL  MPEAIPUHUMAEMBIX
JIECTBUH, IPEJOTBPAILATH UX.

MertanpeamerHbie pe3yJIbTaThl

JOJIZKHBI 0TPaKaTh:

Osiaajnenne YHHBepcaJbHBIMH

y4eOHBIMH NO3HABATEJbHBIMH

NelCTBUSIMH:

B) paborta ¢ undopmanmei:

—  HCTIONb30BaTh cpezncTBa
MH()OPMaIMOHHBIX u
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH
B pemeHnu KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX u
OpraHu3aruOHHbIX 3aJ1a4 C
coOIM0/IeHIEM TpeGOoBaHMIA
9ProHOMHUKHU, TEXHUKU
0e30I1aCHOCTH, TUTHUCHBI,

pecypcocOepexeHus, MPaBOBBIX U
ITHYCCKUX HOPM, HOpM
WHPOPMAMOHHOW 0€30aCHOCTH.

(mpexMeTHbIe) pe3yJbTAThHI U
JOJIZKHBI 0TPAkKATh:

nP6 01. chopmMupoBaHHOCTH
[IPEACTABICHUM: O XUMUYECKOU
COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOH  KapTHHBI
MHpa, PO XUMHU B TO3HaHUHU
SIBIICHUN NIPUPOABL, B
(GOpMHPOBaHUM  MBIIUICHAS U
KyJBTYpPHI JIMYHOCTH, ee
(GYHKIIMOHANBHOH TPaMOTHOCTH,
HEOOXOAMMON I pelIeHUs
MIPAKTUYECKUX 3a1a4 U
9KOJOTUYECKH  ODOCHOBaHHOTO
OTHOIIIEHHS K CBOEMY 370POBBIO U
MIPUPOTHOI cpene;

npPo 10. c(OpMHPOBAHHOCTH
yMeHHH  coOmromate — TpaBmiIa
9KOJIOTHYECKH  II€IeCO00pa3HOTo
MOBE/ICHUS B OBITY M TPYAOBOH
JIESITeTIBHOCTH B LeNnax
COXPaHEHMSA CBOETO 3/0POBbS U
OKpY>Karouleil MpUpOJHON Cpe.ibl;

YUYUTHIBaTh OITACHOCTh
BO3JENCTBUSA Ha JKUBBIE
OpraHu3Mbl OIpeIeNIEHHbIX
BEIIIECTB, MOHUMas CMBICIT
MoKa3aTess MpeaeabHOM

JTOITyCTUMON KOHIICHTPAIIHH.




JIn4HOCTHBIE Pe3y/IbTaThl peajn3alui MPOrpaMMbl BOCHUTAHUA

JInuHOCTHBIE Pe3yJabTaThI
peasu3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwt)

Kon
JINYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpamMMblI
BOCIIUTAHMS

[IposiBnsromuid ¥ IEMOHCTPUPYIOLIUK yBaKeHUE K TpPyAy UEIOBEKa,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpylda M Tpyda JIpYIHX JIIOJEH.
DKOHOMUYECKH aKTHUBHBIH, OPUEHTUPOBAHHBIA HAa OCO3HAHHBIM BBIOOP Cepshl
npopeCCUOHATBHON JESTEIbHOCTH C YYETOM JIMYHBIX JKM3HEHHBIX IUIAHOB,
noTpeOHOCTEH CBOEM CeMbU, pOCCHUMCKOro ooOmecTta. Beipaxkarommit
OCO3HaHHYI FOTOBHOCTb K IOJYYEHHUIO MPO(ECCHOHANBHOTO 00pa3oBaHus, K
HEMPEPHIBHOMY OOpa30BaHUI0O B TEYEHUE KU3HH JIEMOHCTPUPYIOIIHIA
IIO3UTUBHOE OTHOLIEHHE K PETYJUPOBAHHUIO TPYIOBBIX  OTHOILIEHUH.
OpueHTHpOBaHHbBIN HAa  caMooOpa3oBaHUE u npodeccuoHalIbHYIO
NIEPENOATOTOBKY B YCIOBMSIX CMEHBI TEXHOJIOTMYECKOIO yKJIaga U
COITYTCTBYIOILIMX COLMANIbHBIX nepemeH. Crpemsiuiicas K (GOPMUPOBAHUIO B
CeTeBOl cpele JIMYHOCTHO M NPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO
«¢poBOTO ClIeaa»

JIP 4

Ocoznaromuii  cebst rpaxkganuHoM Poccun u  3amutHukoMm  OTedecTBa,
BBIPQKAIOUIMHA CBOI POCCUHCKYI0 MJIEHTHMYHOCTh B TIOJMKYJIBTYPHOM U
MHOTI'OKOH(ECCHOHAIBHOM POCCUHCKOM OOILECTBE M COBPEMEHHOM MHUPOBOM
coobiectBe. Co3Hawmui cBO€ €IUHCTBO ¢ HapoaoM Poccum, ¢ Poccuiickum
roCyZ1apCcTBOM, JAEMOHCTPHUPYIOIINN OTBETCTBEHHOCTh 3a Pa3BUTHE CTPaHBbI.
[TposiBasitoLIMi TOTOBHOCTH K 3amuTe PoanHbI, CIOCOOHBINH apryMEHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoaa Poccum, coxpaHATe u
3al[MIIaTh HCTOPUYECKYIO MTpaBay 0 PoccuiickoM rocyiapcTse

JP 7

bepexnuBo OTHOCAIMICA K NPUPOAHOMY HACIEIUIO CTpaHbl W MUpa,
HPOSIBIAIONIUN  CPOPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYpbl Ha OCHOBE
NOHMMAHUS BIIUMSHUS COLMAJIbHBIX, SKOHOMMUYECKUX M TPOPECCHOHAIBHO-
IIPOU3BOACTBEHHBIX IIPOLECCOB HAa OKPYKAIOIIYIO cpeay. Beipakaromuii
JIeATEIbHOE HENIPUATHE AEUCTBUM, IPUHOCAIIUX BPE IPUPOJIE, PACITO3HAIOIIMI
OMACHOCTH Cpelbl OOWUTaHMs, NMPEAYNPEeKIAIOIUNA PUCKOBAaHHOE IOBEJICHHE
JOpYTUX TpaXAaH, MNOMYJISPU3UPYIOMIUNA CIIOCOOBl COXpaHEHUS MNaMSATHUKOB
IPUPOABl CTpPaHbl, PETHOHA, TEPPUTOPHUH, IIOCEIICHHs, BKIIOYCHHBIM B
oOlIecTBeHHbIE MHUIIMATHBEI, HAIIPaBJICHHbIE HAa 3a00Ty O HUX

JIP 10

AKTHBHO IMPUMCHATDH MOJIYUYCHHBIC 3HAHUA HA IIPAKTUKCE.

JIP 22

3. [loka3aTe/u OLIEeHKHU Pe3yJIbTATOB 00y4YeHHusl

Copnepxanue
Pe3yabTarsl
001eo0pazoBaTe/ibH
oii VIeGHOI o0y4eHusn Buna xoHTpoas
y (OK, JIP )
JAUCHHMILTHHBI

HaumenoBanue o1eHOYHOI0
cpeacTBa/(popMa KOHTPOJIA

2 ceMecTp

Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA
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Tema 1.1. Ctpoenue OK 01,0K 02, Texymun IIpakTHueckoe 3aHsaTHE
aTOMOB XUMHYECKHX OK 04, OK 07
AJIEMEHTOB M IIPUPOIA JIP 10, 22
XHMHYECKOH CBSI3H
Tewma 1.2. OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsTHE
[Tepuoanueckuii 3aKOH OK 04, OK 07
u tabnuma J[.1. JIP 4,7, 10, 22
MeHneneeBa
Pa3znen 2. XumMuuecKkue peakumu
Tema 2.1. Tunsl OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsaTHE
xummgecknx peaxuuii | OK 04, OK 07 JlaGopaTtopHas pabota
JIP 4,7,10,22
Paznen 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKHUX BelIECTB

Tema 3.1. OK 01,0K 02, Texymmit [IpakTuyeckoe 3ansATHE
Knaccnduxanms, OK 04, OK 07
HOMEHKJIaTypa U JIP 4,7,10,22
CTpPOCHHUE
HEOPraHUYECKUX
BEIIIECTB
Tema 3.2. ®usuxo- OK 01,0K 02, Texymmii IIpakTyeckoe 3aHaTue
xumudeckue coiictea | OK 04, OK 07
HEOPTraHUYECKHUX JIP 4,7,10,22
BEIIICCTB
Tewma 3.3. OK 01,0K 02, Texymuit JlaboparopHas paboTa
Wnentuduxarus OK 04, OK 07
HEOPTraHUYECKUX JIP 4,7,10,22
BEIIIECTB

Pa3nea 4. CtpoeHue u cBOiCTBA OPraHN4YecKMX BellecTB

Tema 4.1. OK 01,0K 02, Texymuin IIpaxTHueckoe 3aHsATHE
Knaccudukanus, OK 04, OK 07

CTpPOEHHUE U JIP 4,7,10,22

HOMEHKJIaTypa

OpPraHUYECKUX

BEIIECTB

Tema 4.2. CoiicTBa OK 01,0K 02, Texymun IIpaxTrueckoe 3aHsaTHE
OpPraHUYECKUX OK 04, OK 07 Ha6opaT0pHa$I pa60Ta
COCIMHEHU I JIP 4,7,10,22

Tema 4.3. OK 01,0K 02, Texymuii JlaboparopHas paboTa
Wnentuduxarnms OK 04, OK 07

OpPraHUYECKUX JIP 4,7,10,22

BEIIIECTB, UX 3HAYEHUE
Y IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
IEeITEIbHOCTH
yeJI0BEKA




10

Paznen 5. Kunernueckue 1 TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS
XHUMHYECKHX peaKkuuid

Tema 5.1. CkopocTb OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsTHE
xumuueckux peaknuit. | OK 04, OK 07 3auer ¢ OLeHKON
XHUMHUYECKOE JIP 4,7,10,22

paBHOBeECHE

Pa3nea 6. PacTBopbl

Tewma 6.1. IlonsiTue o OK 01,0K 02, Texymuit JlaboparopHas pabota
pacTBoOpax. OK 04, OK 07
HccnenoBanue JIP 4,7,10,22
CBOWCTB pacTBOPOB
Tewmsr 1.1.-7.1. OK 01,0K 02, | [TpomexxyTOYHBIH 3ader ¢ OIeHKOH
OK 04, OK 07
JIP 4,7,10,22
2. 3agaHusA 1J151 KOHTPOJIS M OLIEHKH Pe3yJa1bTaTOB

2.1. 3aganus 11 TEKylIero KOHTPOJIsl yCIeBaeMOCTH

PA3JIEJI 1. OCHOBbBI CTPOEHUSA BEIECTBA

Tema 1.1. CTpoeHHe aTOMOB XUMHYECKHUX 3J1€MEHTOB M NPUPOJAA XUMHYECKOH CBA3M
IIpakTuyeckoe 3ansiTue Ne 1.

[lenb — 3aKkperuieHre 3HaHUu| 10 TeMeE.

XOH 3AHATUA:

3aganue Nel.

YKa3aTh 3JI€MEHT, B aTOME KOTOPOTO:

Bapuanr 1 Bapuanr 2

a) 25 NpOTOHOB a) 41 mpoTtoH

6) 13 anekTpoHOB 6) 20 H1IeKTPOHOB

3aganue Ne 2.
HazBatb 1Ba 3i1eMeHTa, B aTOME KOTOPBIX:
Bapuanr 1 Bapuanr 2

3 SHEpreTU4eCcKNX ypOoBHs S SHEPreTHYECKUX YpOBHEH
3ananme Ne 3.

OmnpenenuTs Ba IEMEHTA, B aTOME KOTOPBIX Ha MOCJIEIHEM YHEPTETUUYECKOM YPOBHE:
Bapwnanr 1 Bapwnanr 2

4 BaNEHTHBIX AJIEKTPOHA 7 BaJIEHTHBIX AJIEKTPOHOB
3amanueNe.4.

VYka3aTb MECTOIOJNIOKEHHE 3JIEMEHTOB B Ilepuoanueckoll cucreMe XHMUYECKHX DIIEMEHTOB
JI.W1. MenneneeBa, HaUIIUTE 3JEKTPOHHBIE (DOPMYIIBI aTOMOB JIaHHBIX JIEMEHTOB:

Bapuanr 1 Bapuanr 2
a) Ne 37 a) Ne 24
0) Ne 30 6) Ne 50

3amanue Ne 5.
Uem CXOIHBI ¥ Ye€M OTIUYAIOTCS 110 COCTABY U30TOIIHI:

Bapuanr 1 Bapuanr 2
0K 390K 35,,C137,7CI

PA3JIEJI 2. XUMHNYECKHUE PEAKIIUHU




11

Tema 1.2. Ilepuoguyecknii 3akon u Tadbanna /I[.A. Menneneesa
IIpakTnueckoe 3ansitue Ne 1.
Llens — hopMupoBaHHUe NPAKTUIECKUX YMEHUHN IO TEME
XO/ 3AHATHUA:
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U
CJIOHBIX BEIIECTB B COOTBETCTBUU C MTOJIOKEHUEM XUMUYECKOro 31emMeHTa B [lepuoanueckoit
cucreme
3amaHus 1J151 BINOJHEHUS MPAKTUYeCKOil padoThbI:
l.Ykaxkure Ha3BaHUE SJIEMEHTAa W 3apsi aToMma, €CiIH SAPO aTroMa 3JIEMEHTa COACPIKUT
45 HEUTPOHOB, a IEKTPOHHAs1 000104YKa -34 3IEKTpOHA.
2.Hamummute snmekTpoHHyro (opmyny aroma xkene3a. Kak pacrpenemisiorcs 3JIeKTPOHBI
Had-moypoBHe? YKaKUTE BBICIIYIO BAJICHTHOCTD JKelie3a.
3.Hanummwre sHEpreTHYECKre AUarpaMMBbI I aTOMOB XJIOpa, XpoMa, cepeodpa.
4 Hanumwute 351eKTpoHHbIE PopMyIbl it noHos: Fe2+, Cl-, S2-, Cu2+, Cr3+.
5.HazoBute 3JIEMEHTHI, MMEIOIINE clenyromue 3JIEKTPOHHBIE
bopmybi:a)1522522p63s23p5;6)1522522p63s2451;8)1522522p63523p64523d104p65514d5.
6.0mpenenuTe Mepuoj, psAi W TPYMIIy, B KOTOPBIX HAXOMATCS JJIEMEHTHI C aTOMHBIMU
HoMepamu: 14, 24, 52, 63.
7.VKaXnTe, KaKoe MoJIOKeHHe B Tabiuie MeHaeneeBa 3aHIMA0T SJIEMEHTHI € AJIEKTPOHHOMN
KoH(urypanueii atoma:a)1s22s22p63s23p6;6)1522s22p63s2;
B)1522522p63s23p64523d10;1)1522522p63523p64523d104p5. OTBET 0OOCHYITE.
8.CkonpKo BaJICHTHBIX AIIEKTPOHOB B aToMax CIIEYIOIIUX
anemenToB:4Be,15P,17Cl,25Mn50Sn,42MO?
9.V Kakoro aroma, CTPOCHHE SHEPrUYECKUX ypoBHe# kotopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3523p64) 352, -cuibHee BRIpaKSHbI HEMETAIUTMYECKUE CBOMCTBA?
10.CocTtaBpTe DIIEKTPOHHBIE CXEMBl CTPOEHHUS MOJEKyld. B Kkakoii Moyekysie CBs3b
koBasieHTHas nosspuasi: 1) Cl2; 2) H2; 3) HCI; 4) NaCl.
11.YkaxuTe, B KaKO# M3 JaHHBIX MOJIEKYJ ToysspHOCTh cBsi3u Bhime: 1) HCI; 2) HI; 3) HBr;
4) HF.
12.B kakoM U3 MPHUBEACHHBIX BELIECTB 00pa3yeTcsi MPEMMYIIECTBEHHO HOHHAs CBs3b:l)
CuCl2; 2) NaCl; 3) S02CI2; 4) CO.
13.CocraBsTe cxembl cTpoenust Monekym: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoit u3 3Tux
MOJIEKYJI cTeneHb okucieHus 0, a BAJIGHTHOCTD 3.
14.Vxkaxute, 4eMy paBHAa BaJCHTHOCTh M CTEMEHb OKHCIeHHUs ¢ocdopa B KUCIOTaX:
H3P02; H3P03; H3P04.
15.B Monekyne Kakoro BeIIeCTBAa CTENEHb OKHCIeHHs aTtoma Qochopa HammeHbmas: 1)
H3P04; 2) H3P03; 3) HPO3; 4) H3P02; 5) H4P207?
16.0npenenure creneHb OKHCIeHHs Meaun B coemumHeHwsx: Cu20;  Cu(N03)2;
(CuOH)2CO03; CuCl.

Tema 2.1. Tunbl XMMHUYECKHX peaKkIHil
IIpakTHyeckoe 3ansiTue Ne 1.
[enp — 3aKkperuieHre 3HaHUM 110 U3YYEHHOU TEME
XOJ 3AHATHA:

[lo3zHakoMbTECH C  TEOPETHYECKMM  MarepuajioM 1o TeMe «OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUNY. BBIMOIHUTE HUKETTPUBEICHHBIE 33/IaHUSI.

1. Kakue COCJIMHEHMUS H MPOCThIE BeEllleCTBa MOTYT MPOSIBIATH TOJIBKO
OKHCJIMTENbHBIE CBOMCTBA? BhIMUIINTE Takue BEIMIECTBA M3 MPEIJI0KEHHOTO MEPEUHs, YKAXKUTE
CTEIIEHb OKUCIICHUS 3JIeMEeHTa-OKUCIUTEA:

Bapuanrt 1 Bapuant 2

NHs, CO, SO2 KMnOy4, Cly, H2S SiO, P20s3, H2SO4, H2SOs3,
HNO2. N2
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2. Kakue COCANHCHUA )51 IIPOCTBIC BCIIICCTBA MOI'yT IMPOABJIATH TOJIBKO
BOCCTAHOBHUTCJIILHBIC CBOﬁCTBa? BBIHI/HHI/ITG TaKHUC BCIICCTBA U3 HpeI[JIO)KeHHOFO HepeqHﬂ,
YKaXXKUTE CTCIICHb OKHUCJICHUA 3JICMCHTA-BOCCTAHOBUTCIIA!

Bapuanrt 1 Bapuant 2
H>S, HMnO4, Mg, Al2O3, KNO3 H2S0Os, NH3  SiO2, P2Os, Fe

3. [lonbepure  KOAOUIMEHTHI B CICAYIOIIMX  yPaBHEHUSAX  OKHCIHTEIHHO-
BOCCTAHOBUTEIILHBIX PEaKIUHA METOJAOM JJIEKTPOHHOTO OallaHCa, YKaKUTE OKHCIUTEIh |
BOCCTaHOBUTEIIb!

1. BapuaHT
NHs + O2 — NO + H20
PHz + Cl; — PCls + HCI
CuO + NHz — Cu + N2 + H20
Zn + H2SO4 — ZnSO4+ H2S + 4H20
KMnOs + NaxSO3 + H2SO4 — MnSO4 + NaxSO4 + K2SO4 + H20
BapHaHT
P + N20— N2 + P20s
H2S + Cl, —» S + HCI
HCI + MnO2 — Clz + MnCl2 + H.0O
Cu + HNO3 — Cu(NOz)2 +NO + H20
H2S + KMnO4 + H2SO4 — MnSOg4 + S + K2SO4 + H20

agrONMNERPRORLODNDE

JlaGopaTtopHnast pabota
1. 3anonHuTe TAOIHILY, BHITOTHSSA XUMUYECKUNA SIKCIIEPUMEHT

PeaktuBel u oOopynoBaHue | YpaBHeHHe peakuuu (Hanuiute | Habmonenus (uto

(mepedncnauTe MaTepUalIbl, | ypaBHEHHUsS  peakuuid C  TEMHU |[IPOU30LILIO B pe3ysbTare

KOTOpPBIE BbI HCIIOJIB30BAJIH B | BEILIECTBAMH, KOTOpbIE BbI | pEAKIINN)

IKCIIEPUMEHTE) UCIIOJIb30BAIM B AKCIIEPUMEHTE, | (3aIUIINTE MIPU3HAKU
paccTaBbTe IPABUIBHO MPOTEKaHMS peaKIuid,
MHJEKCHI B QOpMyIax, ypaBHIITE) |caenaiTe cXeMaTuyecKue

n300paskeHus1)
Onpit 1.Ha3Banue

Omnpit 1. Paznoxenue nepokcua Bogopoa (Iepekrcu) npy MOMOIIH KaTaau3aTopa.

Buumanue! IIpoOupky HanpasisiiTe B CTOpOHY OT cedst M cocesiel, paboTaiiTe B mepuaTkax,
BOJIOCHI cCOOepHUTE- paboTa ¢ OTHEM.

OmnbIT 2 K KycouKy CBeKero mMsca NpuiInBaeM MEePeKUCh, 3aMUIINTE HAOIIOICHUS

Omnpit 3. B npoOupke HaXoAUTCS TBEP/bIM OKCUJ HATPUS, IPUJIEHTE K HEMY

10 mn Boxbl (TONIIMHA 2 yKa3aTeNbHBIX Maslblia), OCTOPOXHO pa3MelIaiiTe CTEKISTHHON
NaJoyvKoi, moTporaiTe NAHO MPoOUpPKHU, uyTO Habmonaere. [IpoBepbTe HamuyKe MONyYUBLICHCS
I1€J04M B MpoOUpKe, KarmHuTe 1-2 Kariu uHANKaTopa- peHopTanenHa, 4To HabIonaere.

OneiT 4. B npobupke Haxonutcs okcup docdopa(V) mpuieiite k Hemy 10 mi1 BOJbI
(TommmHa 2 yKa3aTeNbHBIX Manblid), OCTOPOXKHO pa3MEIIalTe CTEKJISHHOW Mal04Kou.
IIpoBepbTe HaNMUYKE MOTYYNBIICHCS KACIOTHI HHAUKATOPOM, KalmHUTE |-2 KaruiM JakMyca, 4To
HaOronaeTe.

OmbiT 5.

[Tpuneiite B mpodupky pactBop CuSO4 ( 5-10 mi) u n06aBbTEe K HEMY I'paHyly IMHKA ,
OCTaBbTE TPOOUPKY HA 5 MUHYT, 3anummte HaOmoaeHus. OnbiT 6. Peakumm 3amerieHus B
kuciiotax. Bzanmopericteue comstHoi kuciaotel (HCI) ¢ marauem.

Xon pabotel: Bo3pMuTe MpOOMPKY CO CTPY)KKOW MarHusi OCTOPOXKHO TMpHUJIEHTE 5 Ml
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HCl.3anummre HaOIr0neHAS

Omnbit 7. OnipeneneHre HOBOro BEIIeCTBA B pacTBOPE

Xoxa paboThl: BO3BMHUTE MPOOHMPKY C BEIIECTBOM W3 MPEIBIAYIIErO OIBITa, OCTOPOKHO
KalHUTE KaIUIl0 Ha MPEJAMETHOE CTEKJI0, BO3BMUTE IIMIIBI M OCTOPOKHO BBIIAPUTE KHUIKOCTH,
yT0 o0OpasoBajnochk, 3anummure HaOmoaeHus Onbir 8. Peakmum oOmena. Bi3aummopeiicTBue
ruapokcuaa Hatpust (NaOH) u cynedara menu(Il). (CuSO4)

Xon pabotel: Bo3pMmuTe IPOOHPKY € BEMIECTBOM M3 OMbITA 3, U MpuieiTe K Hemy 10 mu
CuSO04, yto HaOmoOmaeTe.

Omnpwit 9. Peakuuu obmena. B3aumonerictBue kapoonarta kameius (CaCO3) u consiHOM
kucioroit (HCl) Buumanne! PaboTa ¢ Kkucaoramu TOJIBKO B IepUYaTKax.

Xon pabotsl: PazomuuTe B crynke mpu nomoru nectuka CaCO3, no6aBbTe MOPOIIOK B
npoOupKy, octopokHo npuieite 5 ma HCI, 3anummre HabroneHus.

PA3JEJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHX BEIIIECTB
Tema 3.1. Knaccudukauus, HOMEHKJIATYpa U CTPOeHHE HEOPTAaHMYECKUX BellleCTB
IIpakTuyeckoe 3anarue Ne 1. Kuaaccupuxanms, HOMEHKJIATypa H  CTpPOCHHE
HEOPraHU4ecKHX BellecTB
L{enb — IPUMEHUTH 3HAHUS, TIOTyYEHHBIE MPU U3YUYEHUU KIacCUu(PUKAIIMN U XUMUYECKUX CBOICTB
OKCHIOB, KHCJIOT, OCHOBAaHHI U COJICH.

XO 3AHATUA:
1. Onpenenu Ha3BaHUE U KJIACC BEUIECTB, HAMMUIIU (DOPMYJIBI.
No | ®opmyiia BemecTBa Ha3Banue BemecTsa Kuacc BemectBa
1 Al(OH)3
2 KpemHuueBas kucnora
3 CaCO3
4 Al (SO4)3
5 Okcua Kanus
6 HNO>
7 Zn O
8 I'napokeun meu (11)
9 P, Os
10 YTIIeKHCITBIN ra3
2.JlaliTe Ha3BaHUA COJICH, KMCIIOT, MPUBEAUTE (POPMYIIBI KHUCIIOT.
Ne dopMyna KUCIOTHI Ha3Banue K1CIIOTEI HasBanue cosneii
A3o0THas
H2 SO4
HBr
KapOOHATHI
docdopHas
HI
XJIOPUIBI
HUTPUTHI
H> SiO3
CepoBojopoiHas

Tema 3.2. Pu3uK0-XMMHYECKHE CBOIICTBA HEOPraHNYECKNX BelleCTB
IIpakTyeckoe 3ansaTHe Ne 1. DU3nKO-XMMHYECKHE CBOMCTBA HEOPraHUYECKHUX BellecTB
[lenb — yriyOuTh 3HaHUS 0 PU3MKO-XUMUYECKHUX CBOMCTBAX HEOPraHUYECKUX BEILECTB
XO/[ 3AHATHUA:
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3ananme Ne 1. Pemnre 3agauy

Bapuant 1 Bapuant 2
IIpu B3auMoneNCTBUU MENHU C CKOJIBKO TpaMM OKCHJIa MarHust oopa3yercs
KOHIICHTPUPOBAHHOM CEPHON KUCIOTOU IIPU CKUTAHWU MarHus Maccou 12 r.

oOpazoBajics raz oobemoM 33,6 1. OnpeaenuThb
Maccy MeJH, BCTYNHUBIIYIO B PEAKIHUIO.

3amanme 2. Pemute 3a1auy

Bapuant 1 Bapuant 2

Kanuit maccoii 3,9 r pactBopwiin B Bojie  |CKOJIBKO rpaMM HATpHs TPOPEArupoBalio ¢ BOJOH,
obwvemoMm 206 mi. Onpenennure MacCOBYIO |€CIH MPHU 3TOM 00pa3oBaics ra3 o0beMoMm 4, 48 1.
JIOJTIO TIOJTY4EHHOTO pacTBOpa. (1.y.) CKOJIBKO TpaMM TUPOKCHIA HATPUS
MIOJIYYUTCS IPU ATOM?

3aganue Ne3. Pemmre 3amauy

Bapuant 1 Bapuant 2
CKOJBbKO TpaMM OKCH/JIA KaJIbIIHS U BOIBI CKOJIBKO JIMTPOB OKCHU/IA YTIIEPO/1a MOKHO
HE00XO0IUMO TSI TOTYYEeHHUS TallleHON U3BECTH |OMYyYUTh U3 U3BECTHSAKA Maccoil 25 T, ¢
maccoit 7,4 1. MaccoBoM posuei nmpumeceit 20%.

Tema 3.3. UnenTudukanus HeopraHu4ecKnx BellecTB
IIpakTuyeckoe 3ansaTue Ne 1. UneHTuukanns HeOpraHu4ecKUX BellecTB
[{enp — ¢ TOMOIIBIO XapaKTEPHBIX PEAKIIMI Paco3HaTh, B KAKON U3 MPOOUPOK HAXOIATCS TaHHBIC
BEILECTBA.

XO/[ 3AHATHUA:
1 .ITpuroroBuTh TaOIMILY U1 3aMIMCH BHIIOJIHEHUS pabOThI IO hopMe:
UYro nenanu Haburoienus YpaBHeHus peakiuii | BeiBox

2. BBINOJIHUTEG OIBITHI

3. 3anoJHUTD TaOIHILY.

4. Cnenath OOIIHI BBIBOI.

OmnpiT. KauecTBeHHbIE peaKkIIMM Ha HEOPTaHUYECKUE BEILIECTBA.

3agaHue: B Tpex MpOHYMEpOBaHHbIX mpodupkax (1, 2, 3) gaHbl BenecTna:

XJIOPUA AMMOHUA

COJISIHAA KUCJIOTA

CVYJIbOAT HATPUA

C nomouiplo0 XapakTepHBIX PEaKIMi pacrno3HaTh, B KaKOH M3 MPOOUMPOK HAXOIATCS JaHHBIE
BEIIECTBA.

J1J1s1 BBIIOJTHEHHU S TAaHHOT'O OMBITa COJAEPKUMOE KaX 101 MPOHYMEPOBaHHOM MPOOUPKH pa3AeInTh
Ha TP TPOOBHI.

1. JIna onpeneneHus XJIOpUAa aMMOHHS — B IPOOHPKY € XJIOPUIOM aMMOHUS NPUIIUTH PACTBOP
TUIPOKCHUA HATPUsl, HArpeTh B IJIAMEHU CIUPTOBKHU.

? Yro Habmogaere?

Hamncate ypaBHEHHE peaknuMu B MOJIEKYJISPHOM, IOJHOM WOHHOW, COKpAIeHHOW HWOHHOMN
dopmax.

2. Jlns omnpezneneHus: CONSIHOM KHUCIIOTHI - B MPOOUPKY C COJITHOM KHCIOTOM MPHJIUTH PacTBOpP
HUTpaTa cepedpa.

? Uro Habmonaere?

Hanucars ypaBHEHHME peaklUud B MOJICKYJIIDHOM, IIOJIHOM HOHHOW, COKpAalIeHHOW WOHHOMN
dbopmax.

3. [nsa onpeneneHust cyib(ara HaTpus - B MPOOUPKY C CyIb(PaToM HATpusl MPHIUTH PacTBOP
xjopuaa 6apusi.

Yro nabmomaere?
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1. Hanncatp ypaBHEHHE peaKLMK B MOJIEKYJISIPHOM, IOJTHON MOHHOM, COKpaIllEHHOW HOHHOMN

PA3JIEJI 4. CTPOEHUE Y CBOMICTBA OPTAHUYECKHNX BEIIIECTB

Tema 4.1. Knaccudukanusi, CTpoeHre 1 HOMEHKJIATYPA OPraHn4ecKnX BemecTB
IIpakTuyeckoe 3ansaTue Ne 1. Kinaccuukanus, ctpoenne 1 HOMEHKJIATYPa OPraHuYecKuX
BellecTB
[{enb — 3akpenuTh U 000OIIUTH TEOPETHUECKUE 3HAHUS O HOMEHKJIATYPE YTIICBOIOPOIOB.
XO/ 3AHATHUA:
Bapuanm Ne 1
1. HazoBure no cucreMaTH4eCKONH HOMEHKJIAType BEIIECTBA CIEIYIOIIETr0 COCTaBa
a) CH3 - CH2 - CH - CH2 - CH3

CH3
6) CH3 — CH=CH - CH3
B) CH3 —~ CH2 - CH- C =C - CH3

CH3
r) CH3 - CH2 - CH - CH - CH2 - CH2 — CH3

CH3 OH

O

1
n) CH3 -CH2-CH2-C

\

OH

2. CocTaBUTh CTPYKTYpHBIE (OPMYIIBI CIAETYIOIUX BELIecTB: a) 2,3-nuxiaopoyran; 0) 2,2-
JTMMETHIIIICHTaH

Bapuanm No 2
1. HazoBure mo cucreMaTH4eCKOH HOMEHKIIaType BEIIECTBA CIEIYIOIIET0 COCTaBa
a) CH3 - CH2 - CH - CH2 - CH - CH3

CH3 CH3
6) CH3 - CH=CH-CH2 -CH2 - CH3
B)CH3-CH2-CH-C=C-CH2-CH2-CH3

CH3
r)CH3-CH2-CH-CH2-CH2 -CH-CH3

CH3 OH
n) CH3 - CH2 - CH2 — CH - CH2 - COOH
CH3
2. CocTtaBUTh CTPYKTypHBIE (DOPMYIIBI CIEAYIOIMIMX BeIIeCTB: a) 3-MeTwineHtaH; 0) 2.4,6-
TPUXJIOPTeKCaH
Bapuanm Ne 3
1. HazoBute no cucreMaTHueCKOW HOMEHKJIAType BEIECTBA CIEAYIOLIEr0 COCTaBa

a) CHs

CHs - CH2 - CH — CH> — CHs
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CHs
6) CH2=CH - CH2— CH2— CH2 — CH3s
B) CH3-CH-C CH

CH3
r) CH3-CH2-CH-CH2-OH

CH3
n) CH3 - CH2 -CH2 — CH - CH2 - CH3
Cl

2. CoctaBUTh CTPYKTypHBIC (OPMYJBI CIEAYIONIMX BEIIECTB: a) 2-MeTminOyTreH-1, 0) 2,3-
JMMETHIITICHTAH.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeIMHEH Uit
IIpakTuyeckoe 3ansaTue Ne 1. CBOMCTBA OPraHM4YeCcKHX COCAUHECHUH
[{enb — 3akpenuTh U 000OIUTE 3HAHUS O CBOMCTBAX OPraHUYECKUX COEAMHEHUN
XO/[ 3AHATHA:
1. C noMoIIpo 3JIEKTPOHHBIX OpOUTANIeH TpaduIecKr H300Pa3UTE MOJICKYJIBI:
a) [Iponana
0) 2-metunOyrana
B) U300yTaHa
2. I300pa3zure cTpyKTypHBIE (OpMyIsl H30MepoB rentaHa. CKOJIBKO MOXET OBITh TaKHX
nzomepoB? JlaiiTe UM Ha3BaHUS 110 3AMECTUTEIILHON HOMEHKIIATYPE.
3. Ha3oBuTe 10 3aMeCTUTENFHOM HOMEHKJIATYPE CIEAYIOIINE COSTUHEHHS:

a) CH;—CH—CHy; 8) CH;—CH—CH,—CHy;
cH, CoH,
CH, CH,
6) CH,—CH,—C—CH,; r) CH,—CH—CH—CH,.
on, cn,

4. HazoBuTe 10 3aMeCTUTENbHON HOMEHKJIAType CIEAYIOLUH allKaH:
s
CH3—([?H /CH3
(CH3)3C7CH2—?—CH_CH2—CH3

CHZ—(PJH—CH3
CHj3

5. Harmmmre cTpykTypHBIE (GOPMYITBI COSTMHEHHH TTO0 X HA3BaHUSIM:
a) 2-MeTHI0yTaH €) 2-0poM-2-MeTHIIPONaH
0) n300yTan K) 2,3-TUMeTHI-3-3THITeKCaH
B) 3-MeTUJINEHTaH 3) 2,3,3,4-TeTpamMeTUINEHTaH
r) 2,3-AMMETUIITIIeHTaH 1) 3-3Tun-4-u30NponIreKcal
1) 2,2,5-TpUMeTHIIreKCaH K) 2-MeTUI-4-TIPONUIIOKTaH

6. Kakue yrineBooposl MOTy4atoTCs PU HArPEBaHUM C TBEPABIM €KUM HATPHEM CIICAYIOMINX
coJIell opraHndeckux Kuciot. Hamummure peakuu.
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0 H3-CH2-CH2- N
CH:,—C< B) CH3-C ‘OC COONa
a) ONa H3C\//'Q"/0»Na
0) CH3-CH2-COONa r) CHa

7. Kakue yrineBoopoabl IoJaydyaTcs IpU AEUCTBUH METAINIMYECKOI0 HATPUsl Ha CIIEAYIOINeE
rajiorennpousBoiHbie. Hanumure peakuuu. (peakuus Bropia)

a) 2-6poMOyTaH r) 2-0poM-2-MeTUIIIIEHTaH
0) 2-fionnponaH 1) 2- OpoM-2- METUJITEKCaH
B) 2-OpoM-2-MeTUIITIPONIaH e) 1-OpoM-3- MeTHIIOKTaH
8. o peakuu Bropua noixy4ure cienyromue yriaieBoI0poabl:

a) 2-meTunoyTaH r) 2,2-TUMeTUITenTal

0) 3-MeTuneHTaH n) 4,5 — TUMETUIIOKTaH

B) 2,3-muMeTHIIOyTaH e) 2,2,3-TpuMeTHINEeHTaH
9. Hanumure peakuuu HUTpoBaHUs o KOHOBANOBY CIeAYIONINX aJTKaHOB:
a) OyraHa r) 3-MeTHINeHTaHa

0) uzyoyrana 1) 2,3-TMMETHIITICHTaHa

B) 2-MeTHiI0yTaHa €) 2,2-1MMeTuirenTaHa

10. Ha 2-meTunOyTaH noaeicTBYiTe SKBUBAICHTHBIM KOJTMYECTBOM XJIOpa, 3aTEM Ha
MOJIyYCHHOE COCMHEHHUE TMOACHCTBYHTE METAIUTMYECKUM HaTprueM. HanumuTe peakium.
HazoBuTe KOHEUHOE COeTUHEHUE.

11. Kakue ankaHbl IOTYYaTcs MpU ACHCTBHH METAIUTMYECKOTO HATPHS Ha CMECH CIICAYIOIINX
rajioreHajakaHoB. Hamummre peakuuu.

a) XnopaTaH + 2-XJ0pnpomaH

0) Xnopmeran + 2-x10pOyTan

B) 3-OpomrieHTaH + 2-OpoMITporian

12. [MonyuuTe ankaHbl THIPUPOBAHUEM CIEAYIONIUX alKeHOB. HamuimTe ypaBHEHUS peaKkiuil.
a) 2,3-numeTusioyTeH -1

0) 3,4-mumerunrexcex - 1

B) 2,3-TUMETHIITEHTEH-3

T') TeKCeH -2

13. IMoxyunre 2,5-MUITUIITEKCAH:

a) o peakuuu Bropia

0) nekapOOKCUITUPOBAHUEM COJIEH KapOOHOBBIX KUCIOT

B) 2JIEKTPOJIU30M coJieil KapOOHOBBIX KuCIOT o Konboe

14. Hanumure ypaBHEHUs peakiyil XJ10pupoBaHus OaTaHa U U300yTaHa.

15. Kakoe cTpoeHue uMeeT HaTpUeBast COJIb KapOOHOBOM KUCIIOTHI, €CITH:

a) IpHU AJIEKTPOJIU3E €€ BOJHOI0 PacTBOpA moyyaercs aiakan coctaBa C8H18, a npu
JeKapOOKCUIIMPOBAHUY 3TOW COJIH MOJTyyaeTcs u300yTaH.

0) Mpu AIEKTPOJIU3E €€ BOJHOTO pacTBopa mosrydaeTcs ankan cocraa C10H22, a mpu
NeKapOOKCUIIMPOBAHUU — 2,2-TUMETHIIIIPOIIAH.

16. Hammummwre u1st 2-MEeTHIITICHTaHA PEAKITUH:

a) CynbdupoBanus

6) HutpoBanus

B) XJIOpUPOBaHMUS

17. HanummTe peakiiuu CIeIYIONINX MPEeBpaleHUN:

a) Yriepoa — MeTaH — OpOMMETaH — dTaH — XJIOpITaH — OyTaH

0) Amerar HaTpus — METaH — 3TE€H — 3TaH — XJIOPATaH — MPOIaH — OKCHJI yrieposa (4)
B) [Iponmonar HaTpus — 3TaH — OpomdITaH — OyTaH — 3TaH — 1,1- nuxsopITan

JlaGoparopHas paboTa
1. Cobepute ipubop 715t OJTydeHHs dTHIICHA (puc. 22.6) ¥ MPpOBEpPhTE €ro Ha TePMETUYHOCTD.
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JUis moy4eHust 3TUiIeHa B MPOOUPKY rmomecTtuTe 1,5 Mi1 3TUIOBOrO CIUPTA, 3aTEM OCTOPOKHO
npuieire 4 M KOHUEHTPUPOBAHHOM CEpHOM KHMCIOThI M J100aBbTE B CMECh HEMHOIO
IPOKAJICHHOTO IeCKa. 3aKpoiiTe MpoOUpKy NPOOKOH ¢ ra3o0TBOAHON TpYyOKOH M 3akpenute
npubop B IITATUBE.

2. B nBe mpoOupku mpuiieiTe Mo 2 MJI pacTBOPOB OpPOMHOHM BOJABI M IIepMaHraHata Kajus.
Harpeiite B npubope a1 nojiydyeHus STUIICHa CMECh 10 KMIIEHU U, He IlepecTaBasi HarpeBaThb, HO
HE MeperpeBasi, ONyCTUTE KOHEIl ra300TBOAHOM TPYOKH CHavaja B

poOupKy ¢ OPOMHOM BOJIOH, a 3aT€M B IPOOMPKY C PACTBOPOM IIEPMAHIaHATA KaJlHs.

H,SO, (xoHui.)

©5terka.con

Puc. 22.6. IIpubop 118 1oJIyyeHUs STHIIEHA

Uro Bbl Habmromaere? CocTaBbTe YpaBHEHUS XUMHUYECKUX PEAKIIHMIA: a) TOITY4YEeHUS ITUJIICHA U3
STHJIOBOTO CIIUPTA; 0) B3aUMOJIEHCTBUSA ATUIIEHAa C OPOMHOMN BOJIOM.

HanpaBbTe KOHEI ra300TBOJHON TPYOKH MPprOOpa BBEPX U MOJA0KTUTE JTYYHHOU BBIICIISIOIHIACS
stwieH. OTMeTbTe XapakTep IUlaMeHU. BHecure B IulaMs STWJIEHA Ha HECKOJIBKO CEKYH[
dapdopoByro IMIIACTUHKY WK 4anry. Uto Bel HaOmromaere?

BnaysaiiTe Bo31yX uepe3 CTEKISTHHYIO TPYOKY € OTTSIHYTBIM KOHIIOM B CPEIHIOIO YacThb MJIaMEHU
striieHa. Kak n3mensiercs spkocts miamenu? [louemy? CoctaBbTe ypaBHEHUE peaKIIMU FTOPEHUS
ATHUJICHA.

Tema 4.3. UnenTndukanns opraHnyecKux BelecTB, X 3Ha4eHHe U IPUMEHEHH e B
ObITOBON U MPOU3BOICTBEHHOM 1eATEJHLHOCTH YeJ10BeKa
IIpakTyeckoe 3anaTue Ne 1. UnenTndukanus oprann4ecKuX BelecTs, HX 3HA4YCHUE U
NpuMeHeHue B ObITOBOI U NPOU3BOICTBEHHOM /1eITeJILHOCTH YeJI0BeKa

[lenp — 3akpenuTh 3HaHUSA OO0 HJIEHTH(PUKALUMK HM3YYEHHBIX OPraHUYECKUX COEAMHEHUH,
COBEPLIECHCTBOBATh YMEHUS pELIaTh DKCIIEPUMEHTAIbHBIE 3a1a4UH.
XO/[ 3AHATHA:

1. B n1Byx npobupkax 0e3 3TUKETOK COJIepKaTCs CIENYIONINE BEIIECTBA: STUIIOBBIN CIIUPT U
MypaBbUHas KUCIOTA.

[Tpennoxute crnocod 3KCHEPUMEHTATBHOTO ONPEAENIEHUS COAEPKUMOTO KaXK 10 MpOOUPKH.
[IpucTtynure Kk NpakKTUYECKOMY PACIIO3HABAHUIO BEILIECTB.

Odopmute oTYET, 3aM0THUB TAOIHILY:

| Yro pemanu | Yro nabiromanu | YpaBHEHUSI peakHii

2. Bam BbIIaHBI TPOOHUPKH C PaCTBOPAMH, B OJTHON M3 KOTOPBIX COACPIKUTCS TITHIIEPHH, B IPYTOM
— (opMmanibaieTua, B TpeThei — Iitoko3a. C MOMOIIBIO OJTHUX U TEX K€ PEaKTUBOB OIPEIEINTE
Ka)kJ]0€ BEIIECTBO.

Odopmure oT4eT, 3a10JTHUB TAOIHILY:

| Yro nemnanu | Uro Habmoga1u | YpaBHEHHUsI peakiuil

3. JlokaxuTe OMBITHBIM ITyTEeM, UTO KapTodenb u 0enpiii X1ed copeprKaT Kpaxmal, a Cresaoe
S07I0KO — TITFOKO3Y.
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Odopmurte 0TYET, 3aTI0THUB TAOIHILY:

Yro nemaau Yro HaOIIFO AN BriBoabr

PA3JIEJ 5. KHHETUYECKHUE U TEPMOJAUHAMHNYECKHUE 3AKOHOMEPHOCTHU
MPOTEKAHUSA XUMHWYECKHUX PEAKIIUI
Tema 5.1. CkopocTh XUMHYECKHUX peakuuii. XuMHUYecKoe paBHOBecHe

IpakTnyeckoe 3ansitue Ne 1. CKopocTh XMMHYECKHUX peakinuii. XuMHUYecKoe PaBHOBeCHE
[{enb — HAyYUTHCS BBIBOAUTH KOHCTAHTY XUMUUYECKOTO PABHOBECHSI.
XO/[ 3AHATHA:

1. Kakoe cocrosiHue 00paTUMOi peakliiy Ha3bIBalOT XUMUYECKUM PaBHOBECUEM?

2. Hanumure ypaBHEHHE KOHCTaHTbI PAaBHOBECHS [Tl KaXK/10T0 U3 CIIEeIyIOIUX 00paTUMBIX
IIPOLIECCOB:

a) 2NO2 (2) = 2NO(r) + 02(2)

0) 3H>(2) + N2(2) = 2NH3(2)

B) H2(2) + CuO(x) = H.O(2) + Cu(k)

Kak cmectuTcst paBHOBecHE B KaX10M U3 YKa3aHHBIX CIIy4aeB IIPH YBEIUUYEHUHU AaBJICHUA?

3. B KakOM HanpaBJIEHUU CMECTUTCSI PABHOBECHE IIPU MTOBBILLIEHUU TEMIIEPATYPBI B CIEIYIOIINX
0o0paTUMBbIX peaklusx (TeroBoil 3pexT peakunun paccunuTaiTe 1o JaHHBIM pHIoKeHus [3]):
a) 2S02(2) + O2(2) = 2503(2)

0) H2(2) + Bra(e) = 2HBr(2)

B) N2(2) + 02(2) = 2NO(2)
4. Paccumraiite koHCTaHTY paBHOBecus peakiun CosHg07 + HCI1 = CosH2706C1 +H20

PA3JIEJI 6. PACTBOPBI
Tema 6.1. Ilonsitue o pacTeopax. McciienoBanue CBOMCTB pacTBOPOB
IIpakTuyeckoe 3ansaTue Ne 1. UcciieqoBanue CBOiCTB pacCTBOPOB
[lenb — 3aKkpenuTh 3HAaHUS CBOMCTB PAaCTBOPOB
XO/ 3AHATHUA:
Bapuanm 1
3amaua Nel. PaccumraiiTe Maccy BOJbI M MacCy COJIM, KOTOpbIe HEOOXOJMMO B3STh IS
npurotosneHus 150 r pactBopa xnopunaa Hatpust NaCl ¢ konueHtpamueit 1%.
3amaua  Ne2. Ompenenute  MNPOLEHTHYKO  KOHIIEHTpAIMI0O  pacTBOpa,  IMOJIYyYEHHOTO
pactBoperreM 10 r xiopuna HaTpus B 250 MII BOABIL.
Bapuanm 2
3amaua Nel. Paccumraiite Maccy BOJIBI M Maccy COJHM, KOTOpble HEOOXOAUMO B3STh IS
npurotoBieHus 150 r pactBopa xiopuaa Hatpust NaCl ¢ koHnenTpanueit 5%.
3amaga  Ne2. OmpenenuTe  NPOLEHTHYIO  KOHIIEHTPALMIO  pacTBOpa,  IOJYYEHHOTO
pactBopenrem 20 r xjopuna HaTpus B 250 M1 BOJIBL.
Bapuanm 3
3amaua Nel. PaccumraiiTe Maccy BOIBI M MacCy COJIM, KOTOpbIE HEOOXOJMMO B3STh IS
npurotosnenus 150 r pactBopa xnopuna Hatpust NaCl ¢ konnenrpamumeit 10%.
3agaua  Ne2. Ompenenutre  MOPOLEHTHYK)  KOHIIEHTpPAlMIO  pacTBOpa,  MOJYYEHHOIO
pactBoperreM 30 r xjopuzaa HaTpus B 250 M1 BOJBIL.

2.2. 3apanus I NPOMEKYTOYHOT0 KOHTPOJIS

Bonpocul k ouppepenyuposannomy 3auemy

1. TIIpenmer u 3amaun XuMuu. OCHOBHBIC TIOHITHS XUMHH (XUMAYECKHHA SJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, ayuioTporus). OCHOBHbIE 3aKOHBI XMMHUU (3aKOH MOCTOSIHCTBA COCTaBa



20

BEILIECTBA, 3aKOH ABOTrajJpo, 3aKOH COXpPAaHEHHUS MacChl BEIEeCTBa, Nepuoauyeckuii 3akon J[.H.
Menneneena).

2. Crpoenue Ilepuonnyeckoil cuctembl Xxumuueckux snemeHToB J[.M. Menneneesa,
3aKOHOMEPHOCTH U3MEHEHHS CBOICTB B cucTeMe U ee 3HaueHue. CTpoeHne aToMa XUMUYECKOTO
anemenTa. [IpuBectu npumep Ha anemenTtax 1-3 nepuoaa [ICXD JI.HU. Menneneena.

3. CocrtaB u cTpoeHue BeuiectBa. Xumuueckast ¢popmyna. OTHOCUTENbHAsS aTOMHas U
MOJIEKYJIAipHass Macca. MaccoBasi J0Jisi 3JIEeMEHTa B XMMHUYECKOM COCAMHEHUHU. BbunciuTh
MacCOBYIO JIOJIIO RJIEMEHTOB B COEAMHEHUH (10 BEIOOPY yUUTEIs).

4. Tumbl XUMUYECKON CBs3U (MOHHAs, KOBaJCHTHAs, METaJUIMYecKasi, BOJOpPOIHAs),
MeXaHU3M 00pa30BaHMsl, CBONCTBA BEIIECTB C PA3IMYHBIMU XUMUYECKUMU CBs3siMH. [IpuBectu
MpUMeEp CXeMbl 00Pa30BAHMS KaXOTO THUIIA CBSI3H.

5. JlucmepcHble CHCTEMBI: COCTaB, KiacCU(UKAIUU, MPUMEPHI BEIIECTB, CBOICTBa
BEIIECTB.

6. UYwucrele BemecTBa 1 cMecu. Bunbl cMeceil, X 3HaueHue. BeIYHCIUTh MaccoBbIE 10U
KOMITOHEHTOB BEILIECTB B CMECH (110 BHIOOPY YUMTEIIA).

7. OCHOBHBIE MTOJIOKEHUS TEOPUU IIEKTPOIUTUUECKOM nTucconnanuu (GopMyarupoBKa u
WX CYIIHOCTb). 3alTUCaTh YpaBHEHUE B MOHHOM BHJI€ (IO BRIOOPY YUUTEIIs).

8. Kucnotsl B cBeTe TEOPUU DIEKTPOIUTHUECKON AUCCOIUAINU (TIOHATUE «KHCIOTBD»,
WX CBOMCTBA M 3HAYEHME). 3alKCaTh YPABHEHUs PEAKLUi B MOHHOM BHJIE, MOJITBEPKIAIONINE
CBOICTBA KHUCIIOT.

9. OcHoBaHus B CBETE TCOPHH OJICKTPOIMTUYECKOW JUCCONMANUU  (TIOHSATUE
«OCHOBaHHS», MX CBOWCTBa M 3HAu€HHUE). 3amMcarh ypaBHEHUS peakUuid B HOHHOM BHJE,
MOATBEPIKIAIOIINE CBOMCTBA OCHOBAHUM.

10. Conu B cBeTe TEOPUH IIEKTPOJUTUYECKON AMCCONMANMH (TIOHSATUE «COIH», UX
CBOMCTBAa W 3HAYCHHE). 3amucaTh YpaBHEHUS PEAKIUHA B HMOHHOM BHJE, IOJITBEPXKIAIOIINE
CBOMCTBA COJIEH.

11. Oxcupubl B CBETE TEOPUHU DIEKTPOIUTHUECCKON TUCCOIUAINH (TIOHSITHE «OKCHUJIBI», UX
CBOICTBa W 3HAueHHUE). 3amucaTh ypaBHEHUS peaklUuid B HMOHHOM BHJE, MOJTBEPKIAIOIINE
CBOMCTBA OKCUJIOB.

12. Knaccudpukanuu XUMHYECKHX peakIuil (10 KOTUYECTBY M COCTaBY PEareHTOB U
MPOJIYKTOB PEAKIINH, 10 U3MEHEHHUIO CTETICH! OKUCIICHHS, HO TETIOBOMY (D (PEKTY, M0 HATUIHIO
Karajau3aTopa, mo (a3oBOMy COCTOSHUIO W T.1.). [IpuBecTu mpumepsl ypaBHEHUUN peakiuil K
KaXJI0M KiaccuUKaIuu.

13. CkopocTh XMMHUYECKON peakiuu, (HakTOpbl BIUAIOIINE HA CKOPOCTh XHUMHUYECKOM
peakiuu. XMMHUYECKOe paBHOBECHE M CHOCOOBI ero cMmernieHus. [IpuBecTu mpumep crnocoOoB
CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS HA PEaKLIMM CUHTE3a aMMHUaKa.

14. Metamnsl (monoxenue B [ICXD JI.M. Menneneesa, ctpoeHue aroma, pu3ndeckue u
XUMHUYECKHE CBONCTBa, mpuMeHeHue). [IpuBecTu mpuMepbl XUMUYECKUX PEaKIMil MEeTauioB Ha
KOHKPETHBIX puMepax (ypaBHEHUS 3alMCATh B MOJICKYJIIPHOM B HOHHOM BHje). CriiaBbl (BUIBI,
UX IPUMEHEHHUE).

15. Cnoco6b! mosyuyeHus: MeTauioB (0OIIKe 3Talbl IPOU3BOACTBA, BUAbI METAILTYPIUHU C
npumepamu). Koppo3us mMeTanioB (MOHSITHE, BUIBI KOPPO3UH U CIIOCOOBI 3aLTUTHI OT KOPPO3UH).

16. Hemeramtsr (monoxenue B [ICXD JI.M. Menneneena, cTpoeHue aToMa, (pu3ndecKkue
Y XMMUYECKHE CBOICTBA, IpuMeHeHue). [IpuBecT npuMepbl XUMHUYECKUX PEAKIIUA HEMETAILJIOB
Ha KOHKPETHBIX MpUMepax (ypaBHEHHUS 3aIUCaTh B MOJICKYJIIPHOM U HOHHOM BH/JIE).

17. Teopus ctpoeHuss opraHmueckux coenuHeHuit A.M. byrtiepoBa (mpenmnochbuUIKu
CO3/IaHUs, TIOJIOKEHHSI TEOPUH U UX TTOSICHEHHE C PUMEPaMHU, €€ 3HaYCHUE JIJISl Pa3BUTHS XUMHUN ).

18. Anxkansbl (cocTaB, CTpOEHHUE, U30MEpHs, HOMEHKIATypa, PU3NIECKUE U XUMUIECKHE
CBOMCTBA, CITOCOOBI MOJTyYECHHE, TPUMEHEHHE).

19. AnkeHbl U anKWHBI (COCTaB, CTPOCHHUE, M30MEpHs, HOMEHKIATypa, (pu3udeckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MTOTYYCHHUE, IPUMEHECHHE).
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20. AnxanueHsl ¥ apeHbl (COCTaB, CTPOCHUE, U30MEpHUs, HOMEHKIIATypa, (pU3nuecKkue u
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

21. Cnuptsl (cocTaB, CTpOSHHE, U30MEPHsl, HOMEHKIATYPa, (U3NYECKUE U XUMHUUECKUE
CBOIICTBa, CIOCOOBI NOJyUEHUE, IPUMEHEHHE).

22. KapOoHOBBIE KHCITIOTHI (COCTaB, CTPOSHUE, U30MEPUs, HOMEHKIIATYpa, PU3NIECKUe U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

23. YrneBojsl (cocTaB, CTPOCHHE, M30MEPHUs, HOMEHKIATYPa, PU3NUECKUE U XUMUUECKUE
CBOIICTBa, CIOCOOBI OJyUEHUE, IPUMEHEHHE).

24. AzoTcopepikaliue OpPraHUYecKUe COCIWHEHHS — aMUHBI, aMUHOKHCIOTHI, OEIKH
(cocTaB, cTpoeHHE, U30MEPHsl, HOMEHKIIATypa, PU3NYecKue U XMMUYECKUE CBOICTBA, CIIOCOOBI
[I0JIyYEHUE, IPUMEHEHHUE).

25. Ilnactmaccel W BONOKHA (KiIaccuUKAlMs, CBOWCTBA, CIOCOOBI IOJy4YEHUS,
OTJeNIbHBIC TIPEACTAaBUTENN U UX 3HAYCHUE).

3. Kpurepuu oneHuBanus

Kpumepuu oyenku npakmuueckozo 3auamus

Onenka "oranano"

3a)1aH1/1;1 MMPAKTUYCCKOIr'0 3aHATHUSA BBIIIOJIHCHBI B IIOJHOM O6T)€Me C CO6HIOII€HI/IGM
HeoOxoauMoi mocnenoBatenbHocTi. OOyyaromuecss padoTanu MOJHOCTHIO CaMOCTOSITENBHO:
HOI{O6paJ'II/I HCO6XOI[I/IMI)I€ JJI1 BBIITOJIHCHUA ITPpEAJIaraCMbIX pa60T NCTOYHHUKHN 3HaHI/H\/JI, IIoKasajin
HEO0OXO0UMbIE TEOPETHUECKHUE 3HAHUS, TPAKTHUECKUE YMEHUS U HABBIKU.

Pabora oopmiieHa akkypaTHO, B ONITUMAIBHOMN JJ1s1 (PUKCALUN PE3YyIbTaTOB (hopMe.

Ouenka "xopomo"

3a)1aH1/1;1 MMPAKTUYCCKOr0 3aHATHA BBIIOJHCHBI CTYACHTaAMU B IIOJJHOM o0beME ©
camocrosTenbHo. JlomyckaeTcs  OTKJIIOHEHHE OT  HEOOXOAMMON  MOCHeA0BaTeIbHOCTH
BBITIOJITHCHHA, HE BJIIMAIOMICC HA IMPABUJIBHOCTH KOHCUHOI'O PE3YyJIbTaTa (HCpCCTaHOBKa ITYHKTOB
TUTIOBOTO TIJIaHa, TIOCTEIOBATEIbHOCTh BBIMIOJNHAEMBIX 3aJaHUil, OTBETHl Ha BOIPOCHI).
Hcnonp30BaHbl yKa3aHHblE HWCTOYHUKM 3HaHuM. Pabora mnoka3zana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuasa U OBJAJCHHE YMEHHUSIMH, HEOOXOIUMBIMH JUISI CAMOCTOSITEILHOTO
BBITIOJIHEHUS PaOOTHI.

JlomyckaroTcsi HETOYHOCTH U HEOPEKHOCTh B O(hOPMIICHUH PE3YIbTaTOB PAOOTHI.

Ouenka "y10BJIETBOPUTEIHHO"

3aiaHus MPAKTUYECKOTO 3aHATHS BHIMOJTHEHBI U 0()OPMIIEHBI C TTOMOIIIBIO MTPeTnojaBaTes.
Ha Beimonnenue paboThl 3aTpaueHo MHOTO BPEMEHH (J1aHa BO3MOXKHOCTH JI0/IeJIaTh paboTy 1oMa).
CryneHT moka3aj 3HaHHsS TEOPETUYECKOTO0 MaTepHalia, HO HCHBITHIBAIU 3aTPYAHEHUS TMPHU
CaMOCTOSITENIbHON paboTe CO CTATUCTUUECKUMU MaTepHaJlaMHU.

Ouenka ""Hey10BJIETBOPUTEIBHO"

BrictaBinsierca B TOM ci1ydac, Koraa CTYIACHT OKa3ajlCsad HC IOATIOTOBJICHHBIM K
BBITIOJTHEHUIO 3a/IaHuil MPAKTUYECKOro 3aHAThA. l[lodmydeHHbIe pe3ylbTaThl HE IO3BOJSIIOT
C/IeNIaTh MPABWIHHBIX BBIBOJIOB U MOJTHOCTBIO PACXOSTCS C MOCTABIEHHOM 11e1bi0. OOHapyKEeHO
IJI0X0€ 3HaHUE TEOPETUUYECKOTO MaTepralia U OTCYTCTBHE HEOOXOUMBIX YMEHUH.

Kpumepuu oyenueanusa nadbopamopnoit padomot

O1eHKa «OTJIMYHO CTaBUTCS €CITU pabO0Ta BBIMIOJIIHEHA MTOJIHOCTHIO U TPABUIILHO, CICTIaHbI
MpaBUJIbHbIE HAOIIOICHUS U BBIBOIBI;

HKCHEPUMEHT OCYIIECTBIICH IO TUIaHY C YYE€TOM TEXHUKH O€30MaCHOCTH M MPAaBUI pabOTHI
C BEIIeCTBaMU U 000pYyI0BaHUEM;

MPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHHS, MOJAECPKUBAIOTCS YUCTOTa pabouero
MecTa U MOPAIOK (Ha CTOJIe, SKOHOMHO HCIOJB3YIOTCS PEAKTHBBI)
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OneHKa «XOPOII0» CTaBUTCS €CiK paboTa BHITOIHEHA IPABUIIBHO, C/ICIaHbI TPAaBUIILHBIC
HaOJIOJICHNS M BBIBOJIBI, HO TIPH 3TOM 3KCIICPUMEHT NPOBEAEH HE MOJHOCTHIO WM JIOMYIICHBI
HECYILIECTBEHHbIE OIMOKH B paboTe C BEUIECTBAMU M 000PYIOBAHUEM.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS €CIIM paboTa BRIIOJIHEHA PAaBIIILHO HE MEHEe
YeM HaloJIOBUHY WK JONYIICHA CYIIECTBEHHAs OIINOKA B X0/1€ SKCIIEPUMEHTa B OOBSICHEHUH, B
oopmiteHnn padoThI, B COOMIOACHUH IPABIJI TEXHUKH O€30IaCHOCTH Ha paboTe C BEIIECTBAMH H
000opyioBaHUEM, KOTOpast UCIIPABIISAETCS 110 TPEOOBAHUIO Ie1arora

OneHka  «HeyJIOBJIETBOPHUTEJILHO» CTAaBUTCA  €CIM  JIONYLICHB ~ Oojee  JBYX
CYIIECTBEHHBIX OIIMOOK B XOJE: HKCIEPUMEHTa, B OOBACHEHHH, B o(opmieHHH pabOTHI, B
COOJIIOIGHNH TTPAaBUJI TEXHUKH OE€30MacHOCTH MpH paboTe ¢ BemecTBaMH U O00OPYIOBAHUEM,
KOTOpBIE YUaIIUNCs HE MOYKET UCIPABUTH JIaXKe M0 TPeOOBaHUIO TeIarora.

Kpumepuu oyenusanusa oughpepenyuposannozo 3auema

Onenka «OTIHYHOY:

1. I'myOokoe 1 MpoYHOE YCBOEHHE IPOrPaMMHOI0 MaTepHaia.

2. Pa3BepHyTbIl, apryMEHTUPOBAHHbIM OTBET Ha BONPOCH OMIIeTa.

3. CBoOoHOE Ba/IeHNE KOHIIETITYa IbHO-TIOHATHIHBIM allapaToM.

4. IToHnMaHue NPUYMHHO-CIIEICTBEHHBIX CBs3€Hl.

6. TouHOCTH U 0OOCHOBAHHOCTH BBIBOJIOB.

7. TouHble, NOJHbIE U JIOTUYHBIE OTBETHI HA IOTIOJIHUTENIbHBIE BOIIPOCHI.

OreHka «XO0poIoy:

1. ITostHOE 3HAHME MPOTPAMMHOTO MaTepHaIa.

2. B 1iesiom Jiorudecku KOPPEKTHOE, HO HE BCErla apryMEHTHPOBAHHOE U3JI0)KEHUE OTBETA
Ha BOIIPOCHI OUJIeTa.

3. Hannuune He3HAUUTETHHBIX HETOYHOCTEHN B YIOTPEOIEHUU TEPMUHOB.

5. TouHOCTH 1 0OOCHOBAHHOCTH BLIBOJIOB.

6. [IpaBuiIbHBIE OTBETHI HA TOMOJHUTENIBHBIE BOMTPOCHI.

Onenka «Y 1OBJIETBOPUTEIBHON:

1. IToBepXHOCTHOE YCBOEHUE MPOrPaMMHOI0 MaTepurara.

2. HenocraToyHO MOJHOE H3JI0KEHUE TEOPETHUECKUX BONPOCOB HK3aMEHALMOHHOTO
ouera.

3. 3arpygHeHME B IPHUBEIECHUU IPUMEPOB, MOATBEPKAAIOIIUX TEOPETUUECKUE
MTOJIOKEHUSI.

4. Hannune HETOYHOCTEH B YIOTPEOIEHUN TEPMUHOB.

5. HeymeHnue 4yeTko chopMynupoBaTh BHIBOJBI.

6. [TorpemHocT! pu OTBETaX Ha JAOIMOJHUTENBHBIE BOIIPOCHI.

Ouenka «HeynoBieTBOpUTENBEHOY:

1. CymecTBeHHBIE TTPOOETHI B 3HAHUSIX OCHOBHOTO MPOTPAMMHOT'0 MaTepuara.
2. HecriocoOHOCTH OOBSICHUTH OCHOBHBIEC KATETOPHH U 3aKOHOMEPHOCTH.

3. HeymeHnue BbIICTUTH TJIABHOE, CIENIATh BHIBOBI U 000OIICHUSI.

4. HenpaBuiibHbIE OTBETHI HA TOTIOJHUTEIbHBIE BOMPOCHI.



