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1.1. O6saacTh NpUMeHeHUs
@OoHJ OLICHOYHBIX CPEACTB I MPOBEICHUS TEKYIIErO KOHTPOJS UM IPOMEKYTOUHOU
aTTectauuu odydaromuxcs (nagee — GOHA OIEHOYHBIX CPENCTB) MpeaHa3HAYEH JJIsl TPOBEPKU
pe3ynbraroB ocBoeHus yaeOHoU qucuutiinabel CO0.01.03 XuMus ocHOBHOM TPo(hecCHOHATBLHOM

00pa3oBaTeNbHON  MPOrPaMMBI
o0pasoBaTelbHOM IporpaMMmbl) Mo crenuaibHocTd  54.02.01

HaIpaBJICHHOCTDb 3D MOJCIINPOBAHUC TJIsSI KOMIIBIOTCPHBIX UI'P.

cpenHero mpodeccHoHaIbHOro  00pa3oBaHUS

1. ITacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

(mamee —
Huzaitn (Mo oTpacism),

(I)opMa l'lpOMC)KyTO‘lHOﬁ ATTCCTAllMHU IO CEMECTPaM.

CemecTp

dopMma aTTecTalNN

Bropoit

3adeT ¢ OIEHKOH

OcBoenue cozaepxkanus oOmieoOpazoBarenbHol  yueOHOH muctuminael COO0.01.03
Xumusi 00eCreuynBaeT JOCTIKCHIE 00yYarOIIMMHUCS CIICIYIONINX Pe3yIbTaTOB:

Koa u HammMeHOBaHHe

Il1anupyemMblie pe3yJbTAThl 0CBOECHHS THCIHILINHBI

K pa3JIMYHbIM KOHTCKCTaM

ACATCIIBHOCTHU TEXHOJIOTUYECKOH H

COIMalIbHON HaInpaBJIEHHOCTH
CIIOCOOHOCTH WHUIUHPOBATh,
IUIAHWPOBATh CaMOCTOSITETIBHO

BBINIOJIHSTH TaKylO AEATEIBHOCTD;

- WHTEpeC K pas3IuuHbIM chepam
npoQecCHOHANLHON e TEIbHOCTH.
pa3BUBaTh KPEaTUBHOE MBIIUICHUE
NPY peIleHNH )KU3HEHHBIX TPOOIIeM

q)OPMHPyeM“UX Oomue JIucuUIIMHAPHbIE
KOMIIEeTeHI Uil
OK 01. Beibupats crioco6bt B HacTu TPY0BOTO BOCHMTAHMSA: | o on cucremolf  XUMHYECKHX
pemeHn: 3a1aq - TOTOBHOCTb K TpYyHNy, OCO3HAHUE | 3HaHWii, KOTOpast BKJIFOYAET:
npodeccHoHanbHOM LEHHOCTH MacCTepCTBA, | OCHOBOIIOJIAraroIIue MOHATUS
EATENBHOCTH TPYI0JTIO0HE; (XUMHUYECKUi JJIEMEHT, aToM,
MIPUMEHUTENBHO - FOTOBHOCTR K  AKTWUBHOM | 2IEKTpOHHAs o0ONOYKa atoma, S-, p-,

d-25IeKTpOHHBIE OPOHUTAM aTOMOB, HOH,
MOJIEKYJIa, BAaJICHTHOCTb,
ANIEKTPOOTPHULIATENILHOCTD, CTEreHb
OKHCJICHHUS, XUMHYCCKas CBs3b, MOJIb,
MOJISIpHAsE Macca, MOJBIPHBIA 00BeM,
YIJIEPOAHBIN CKelneT, (yHKIMOHAIbHAS
TpyIIa, pajuKai, H30MEpHs, H30MEpHI,

TOMOJIOTHYECKHI pAAa, T'OMOJIOI'Y,
YriieBoa40pOAbl, KHUCJIOPOA- n
a30TcoAcpIKalue COCIUHCHN,
OHOJIOTUYECKH  AKTHUBHBIE BCIICCTBa

(YrIeBobl, JKUpPBI, OEIKH), MOHOMED,
TOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS,
KpUCTAJUIMYECKass  pElIeTKa,  THUIIbI
XUMHYECKUX PeaKUuil (OKUCIHTEIHHO-
BOCCTAaHOBUTCIIBHBIC, 3K30-U
SHIOTEPMHUYECKHE, PEaKIUHd HOHHOTO
oOMeHa),  pacTBOp,  DIIEKTPOJIHTHI,
HEDJIEKTPOJIUTBI,  AJEKTPOJIUTHUECKAs
Juccouanus, OKHCITUTEIb,
BOCCTaHOBHTEIb, CKOPOCTh XUMHUYECKOU
peaKknuy, XHMHYECKOE paBHOBECHE),
TEOPUH ¥ 3aKOHBI (TCOPUS XUMIIECKOTO
CTpPOEHUSI OpraHryYecKux Bemiects A.M.
BytnepoBa, Teopus 37EKTPOTUTHIECKON
JUCCOLMALIMY, TEPUOAMYECKUM 3aKOH
.M. MeHnneneeBa, 3aKOH COXpaHEHHS
MaCCI)I), OCHOBaHUsA JId CpaBHCHUS,
3aKOHOMEPHOCTH, CHUMBOJIMUECKHUN S3bIK
XUMHUH, (DAKTOIOTUUCCKHE CBEICHHS O

CBOﬁCTBaX, COCTaBeC, IMOJNYUYCHUU U
0e30macHOM HCIIOJIb30BAHNU
BaXKHEHIITHX HCOPraHn4CCKux u

OpraHn4eCKrux BCLICCTB B 6BITy n
HpaKTI/I‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKA,




- yMeTb BBIBIATH  XapakTepHbIE
MPU3HAKK M B3aMMOCBS3b H3YYEHHBIX
TIOHSATHH, PACCMaTPUBAEMBIX SIBICHHSAX;
TIPUMEHATh COOTBETCTBYIOIIUE MOHATHSA
IIPA OINUCAHUM CTPOEHHMsS. U CBONCTB
HEOPTaHUYECKUX M  OPraHMYECKUX
BEIIECTB U UX  IpeBpallleHHH;
B3aMMOCBS3b XMMHYECKHX 3HaHUN C
TIOHATUAMH U IPEJCTABICHUIMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh HCHOIb30BATh HAUMEHOBAHHUS
XUMHYECKHUX COEIIHEHU
MEXKIYHapOIAHOTO COK03a TEOPETHYECKON
U NPUKIAAHOA XMMUM U TPUBUAIIBHBIE
Ha3BaHUs BaXXHEHIIINX BEIIECTB
(9THIEH, AleTUJIEH, TJIALEPUH,
¢denon, Qopmambrerua,  ykcycHas
KHCIOTa, TIJUIMH, YyrapHelii ras,
YIIEKUCABI ra3, aMMMaK, ramieHas
HU3BCCTh, HCTAILICHAA U3BCCTh, IIMThHCBAsA
COZla M JAPYIUX), COCTAaBIATH (OPMYJIbI
HEOPraHN4YCCKUX " OPraHn4YCeCKuX
BCILICCTB, YpaBHECHUA XUMHNUYECCKUX
peakuui, OOBSICHATH WX  CMBICI,
MOATBEPKAaTh XUMHUYECKHE CBOMICTBA
BELIECTB COOTBETCTBYIOIUMHU
JKCHEPUMEHTAMHU u 3aIUCAMU
YpaBHEHUI XUMUYECKUX PEAKLIUi;

- YMETh yCTaHaBJIMBaTh
MPUHAAJIC)KHOCTD N3YYCHHBIX
HEOPraHUYECKUX U  OPraHUYECKUX
BEIIECTB K ONpEAENEHHBIM KJlaccaM H
rpymnmnam COCIUHEHUN,
XapakTepuszoBaTb  HUX  COCTaB U
BaXHEHIIME CBOMCTBA; ONPEAEIATh
BHUBI XUMHUYCCKUX CBs3eH
(KoBaJIeHTHasI, HOHHAS, METAIIINYECKas,
BOJIOPOAHAS), THUIBI KPHCTAIUTMYECKUX
pEeLIeTOK BEUIeCTB; KJIACCU(PHIINPOBATH
XUMHYECKHE PEaKIHU;

- chopmMHupoBaTh TPEACTaBICHHA: O
XUMHUYECKOU COCTaBIAOLIEHN
€CTECTBCHHOHAYYHOM KapTHUHBI MHDA,
pOIM XMMHH B TIO3HAHUM SIBJICHUH

TIPUPOJIBL, B (dhopMupoBaHUM
MBILUIEHUS. U KyJIBTYpBl JHYHOCTH, €€
(byHKIMOHATIBHON TPaMOTHOCTH,
HEo0X0IMMON JUIst peleHus

MPAaKTHYECKUX 33/1a4 M JKOJIOTHIECKH
00OCHOBaHHOTO OTHOIIEHHSI K CBOEMY
3I0pOBBI0 M TOJXOABI W TPUPOTHOM
cpeze;

- YMeTh TIPOBOJHUTH pacyersl o
XUMHYECKIM (hopMyIIaM U YpaBHECHHIM
XUMHYECKUX peakiuit C
HCII0JIb30BaHUEM (bu3UecKuX
BEJIMYHH, XapaKTePHU3YIOMINX BEIIECTBA
C KOJIMYECTBEHHOI CTOPOHBI: MAacChl,




o0beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIE XMMHYECKHE 3HAHUA IS
OPUHATHS pElCHUWH B KOHKPETHBIX
JKM3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEIIECTBAMU U UX NPUMEHEHHEM

OK 02. Hcnonp3oBaTth
COBpPEMEHHbBIE cpezcTBa
TOKCKa, aHam3a
51 HUHTEPIIPETalUH
nHpopMarmmy, u
MH(POPMAIMOHHBIC
TEXHOJOTMHU AJId BBIITOJIHCHUA
3amaqd PO ECCHOHATTEHOM
JIeSITEIbHOCTH

B o0ugacTM HEHHOCTHM HAYYHOIO
MO3HAHUS:

- c(hopMHUPOBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAyKH U
001IeCTBEHHOM TIPaKTHKH,
OCHOBAaHHOT'O Ha JHMAIOTe KYJIBTYD,
CIOCOOCTBYIOILIETO 0CO3HAHUIO
CBOETO MECTa B IOJIUKYJIBTYPHOM
MUpeE;

- COBEPILEHCTBOBAHUE SI3BIKOBOU U
YUTATEIBCKOW  KYJIBTYPHl  Kak
CPEICTBa B3aMMOJEHCTBHA MEXKIY
JIIOAbMU U IO3HAHWA MUPaA,

- OCO3HAaHWE LEHHOCTH HAyYHOH
JIeSITeNTLHOCTH, TOTOBHOCTh
OCYIIECTBIATh ~ TPOCKTHYIO |
UCCIIEIOBATENBCKYIO JICATENTFHOCTD
WHIMBH]TyaJIbHO U B TPYIIIIE;

OsJaaenue YHHBEPCAJTbHBIMH
y4eOHBIMU MO3HABATEJILHLIMH
NelCTBUAMM:

B) pabora ¢ uHdopmaiueii:
- BJIaJ€Th HaBBIKAMH IOJIYYCHUA

uHpOpMAIlMK W3  UCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh  IIOWCK,  aHaJH3,
CUCTEMAaTHU3aLINIO u
WHTEPIPETAIHIO uH(pOpMAITIH
pa3IMYHBIX  BUAOB U HopM
MIPECTaBIICHUS;

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX
(opMaTax Cc y4eTOM Ha3HAYCHHS

uHpOpMaIIH 51 LIEIEBOM
ayIUTOPHH, BEIOUpas
ONITUMATIHHY IO bopmy
NPE/ICTABJICHNSI U BU3YaJIN3aIiH;

- OUEHHMBaTh  JOCTOBEPHOCTH,
JETUTUMHOCTh MH(OpMAIUH, ee
COOTBETCTBHE MPAaBOBBIM u
MOPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpeacTsa
UHPOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
petieHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
coOJIoIeHuEM TpeOoBaHMi
3PrOHOMUKH, TEXHUKU
0e301acHOCTH, TUTHCHBI,

- YMCTh IUIAaHUPOBATh U BBINIOJIHATH

XUMUYECKUN 9KCIEPUMEHT
(mpeBpateHus OpraHu4eCcKuX
BEIIECTB npu HarpeBaHUH,

MOJTy4YCHUE STHIICHA I U3yUCHHE €TO
CBOHCTB, KAUECTBCHHBIC PEAKIINU Ha
IBAETHIBI, KpaxMmall, YKCYCHYIO
KUCIIOTY; JIeHaTypanusi OENKOB IpH
HarpeBaHWM, LBETHBIE pPEaKIUH
O€lKOB;  IPOBOAWUTH  PEAKLUUHU
WOHHOTO  OOMEHa,  OIpeneysTh
cpeny BOJIHBIX pacTBOpoOB,
KayeCTBEHHbIC peaxuuu Ha
cynbdar-, KapOoHaT- u
XJIOpUA-aHUOHBI, Ha KaTHuoOH
aMMOHHS; pemarb
9KCHEPUMEHTAIbHbIE 3aJaud IO
temam "Metamel" u "Hemeramnsr")
B COOTBETCTBHM C IpaBHJIaMH
TEXHUKH 0e30macHOCTH npu
oOpameHNM ¢ BEIIECTBAMH M|
7abopaTopHBIM  000pYJOBaHHEM;
MIPEICTaBIATh pe3yIbTaThI
XMMUYECKOr0  HKCIEPUMEHTa B
hopme 3armcu ypaBHEHUI
COOTBETCTBYIOIIMX  PEAKUUH U
(hopMynHpoBaTh BEIBOABI HA OCHOBE
OTUX PE3YJIBTATOB,

- YMETD aHAJIIU3UPOBATH
XUMHYECKYIO nH(pOpMAIHIO,
MTOJTy9aeMyTo u3 pasHBIX
HUCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMmaiuu, cerb HHTEpHET WU
apyrue);

- BJIaA€Tb OCHOBHBIMH METOJaMU
HAay4YHOr0 II0O3HAHUA BCIICCTB U
XUMHYECKUX SIBIICHUI
(mabmoteHue, H3MEpPEHHUE,
3KCIIEPUMEHT, MOJICIUPOBAHHUE);

- yYMETh MPOBOAWTH pPacUYeThl IO
XUMHYECKUM bopmynam 17§
YPaBHEHUSIM XUMHUYECKUX peaKui
C WCHONB30BaHUEM (UBUYCCKUX

BEJIUYHH, XapaKTePHU3YIOIIHX
BEIIlECTBA C KOJINYECTBCHHOM
CTOPOHBI: MAacCBhlI, o0Bema
(HopMajJbHBICE  YCIIOBHS)  Ta3o0B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CHCTEMHBIE

XUMHYECKUE 3HAHUS JUIS MPUHSATHS
pEIICHUI B KOHKPETHBIX




6

pecypcocOepeKeHus, MPaBOBBIX H
STUYECKHUX HOPM, HOpM
HH()OPMAITOHHOH 0€301TacCHOCTH;

- BIIAJIETh HaBBIKAMH
pacro3HaBaHUs u 3aIIUTHI
uHpopManuy, HUHPOPMAIIMOHHOM

0E€30IMaCHOCTH JINYHOCTH,

JKM3HCHHBIX CUTYyalUAX, CBA3aHHBIX
C BCHICCTBAMH 1 X NPUMCHCHHUECM

OK 04. DddextnBHO
B3alMOJICUCTBOBATh

u paboTaTh

B KOJUICKTUBE U KOMaHJE

- TOTOBHOCTb K CaMOpPAa3BUTHIO,

CaMOCTOSITEJIbHOCTH u
CaMOOTIPEICIICHUIO;

-OBJIJICHUE HaBLIKAMH
y4eOHO-MCCIICIOBATEIIBCKOM,
MPOEKTHOU Hu COLIMAJIbHOMN
JIeSITeIIbHOCTH,

Osiaaenue YHHBepPCAJTbHBIMHA
KOMMYHHKATHBHBIMHU
NeHCTBUSIMU:

0) coBMecTHAs eI TeJIbHOCTD:

- TIOHMMaTh W  WCIOJB30BaTh
NpeuMyIlecTBa  KOMaHIHOW U
WH/IMBHUTy AJIbHOU PaOOTHI;

- TPUHUMATh MEJTH COBMECTHOM
JIESTeILHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€
JMIOCTHKCHUIO:  COCTAaBJISITH  TUIAH
JICUCTBUMN, paclpelensiTb POJu C
Y4ueTOM MHEHUH Y4aCTHUKOB
00CyXI1aTh pe3yNIbTaThI
COBMECTHOM padoTHI;

- KOOPpAWHHUPOBATbL W BBIIIOJIHATH
paboTy B YCIOBHSX pPEaJbHOTO,

BUPTYaJIBHOTO "
KOMOHWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYWIECTBJISTH  IO3UTUBHOE
CTpaTernyecKkoe  IOBEJACHHWE B

Pa3IUYHBIX CUTYaIUAX, MPOSIBIIATH
TBOPYECTBO M BOOOpaxKeHHE, OBITh
MHHALIMATUBHBIM

OBJaagenue YHUBEpPCAIbHBIMH
peryjisiTHBHbIMH I CTBUSIMU:

r) NIpUHATHEe ce0st W Jpyrux
JIrojeii:

- IPUHUMATh MOTUBEI U apPTYMEHTHI
Ipyrux JIOJEH Tpu  aHajaus3e

PEe3yJIbTAaTOB JIESTEIFHOCTH;

- MpU3HABaTh CBOE MPaBO M MPABO
JPYTUX JIIOJeH Ha OIIUOKH;

- pa3BUBATh CIIOCOOHOCTH
HOHMMATh MHD C MTO3HUINH APYTOTO
4EJI0BEKa;

- YMCTh IMJIAHUPOBATb U BBIIIOJIHATDH

XUMHYECKUAN JKCIIEPUMEHT
(mpeBpareHus OpraHUYECKUX
BEILECTB npu HarpeBaHuH,

MOJTyYCHUE ITUIICHA U U3yUYCHHUE €TO
CBOWCTB, KAYECTBEHHBIC PEAKIIMU Ha
IBICTHIBI, Kpaxmajl, YKCYCHYIO
KHCJIOTY; ACHATypauusl OEnKoB MpH
HarpeBaHWM, IBETHhIC pPEaKIUH
0€lKOB;  MPOBOIUTH  PEAKLUHU
HOHHOTO 0OMEHa, ONPeAeISITh CPeIy
BOJIHBIX PacTBOPOB, Ka4yeCTBCHHBIC
peakiuu Ha cynbdar-, kKapOOHAT- U
XJIOPHUI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarp
JKCHEpUMEHTANbHBIE  3afaydl Mo
temaM "Metannst" u "Hemeranst")
B COOTBETCTBUM C TIpaBHIAMH
TEXHUKH 0e3onacHOCTH npu
oOpallieHu ¢  BEIIECTBAMH U
nabopaTopHeIM  00OpyIOBaHHEM;
MIPEICTaBIATh pe3yIbTaThI
XMUMUYECKOTO  JKCIIEPUMEHTa B
thopme 3anMcu ypaBHEHUI
COOTBETCTBYIOIIUX  peakuumid U
($hopMynHpoBaTh BEIBOJBI HA OCHOBE
9THX Pe3yTbTaTOB

OK 07. CozneiicTBOBaTH
COXPAHEHUIO OKPYIKaoLIEH
Cpeibl, pecypcocOepeIKeHHIO,
MPUMEHSATH 3HAHUS

00 U3MEHEHUH KIINMarTa,
MPUHIHITBI OEPEKITHBOTO

B 00J1acTH 2K0JI0rHYE€CKOT0
BOCIUTAHMA:

- c(hopMHPOBAHHOCTH
JKOJIOTUYECKOMI KYJIBTYPBI,
MIOHMMaHHe BIIUSTHUS

COIMaJIbHO-OKOHOMHYCCKHUX

- copMHUpPOBaTh TPEACTABICHHUS: O
XUMHYCCKOH COCTaBJIAIOICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIU XUMHH B TO3HAHHUH
SIBIICHUH MIPUPOJIBI, B
(hopMHpPOBAaHWH  MBIIUICHUS |
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MPOU3BOACTBA, 3PPEKTUBHO MIPOIECCOB Ha COCTOSIHHE | KYJIBTYpPbI

JICHCTBOBAThH B UPE3BbIUANHBIX | IPUPOJHON M COLNMANBHON cpenbl, | QYHKIIMOHATBHON

CUTYaIUsAX OCO3HaHUE TI00aFHOTO XapakTepa | HeoOXoauMon
9KOJIOTHYECKUX TIPOOIIEM; MIPAKTHYECKUX

- IIAaHUPOBAHUC U OCYHICCTBJICHUC | SKOJIOTUYCCKU

JICUCTBUM, TPEAOTBPAIATh UX; OpraHU3MBbI
IKOJIOTHIECKON HaIrpaBJICHHOCTH, IIoKas3areis
y4e0HO-UCCIIe0BATENbCKOH,

MPOEKTHOU U COLIMATIbHOM
JIeSITeILHOCTH;

JIMYHOCTH, ee

rPaMOTHOCTH,
IUTS pelIeHns
3a1a4 u
000CHOBAHHOI'O

NIEHCTBHIA B OKPY)KAOIIEH cpe/ie Ha | OTHOIIEHHS] K CBOEMY 3JIOPOBBIO U
OCHOBE 3HAHMS 1IeJIE YCTOMYMBOIO | MPUPOIHOH Cpee;

Pa3BHUTHS YEJIOBEUCCTBA; - yMmeTb coOmojaTh TpaBuia
aKTHUBHOE HENpUSTHE JCHCTBUH, | IKOJIOTHYECKH  IEIecCO00pa3HOTO
OPUHOCSINNX Bpell OKPYXAIOLIEH | moBefeHWsT B OBITY W TPYAOBOU
cpere; JIESATSILHOCTH B IEISIX COXPaHCHUS
- yMEHUE IIPOTHO3UPOBATH | CBOETO 3I0POBbS U OKpPYyXKaroiei

HEOIaroNnpusATHBIE DKOJIOTMYECKUE | IPUPOAHON  CPEIbl;  yYMTHIBATH
MOCJIEACTBUSL  MPEANPUHUMACMBIX | OMACHOCTh BO3JCHCTBUS Ha KHBBIE

OIPEACIICHHBIX

- paCcIIupCHUC OIbITa ACATCIbHOCTH | BEMIECTB, IIoHUMas CMBICJI

MpeAEIbHON

- OBJIaICHHUC HaBbIKaMU JIOITyCTUMOM KOHIIEHTPAIUU

JIMYHOCTHBIE PE3YJbTAThI pCaJdu3allii NIPOrpaMMbl BOCIIUTAHUS

JINYHOCTHBIE pPe3yJbTAThI
peajin3anuu NporpaMMbl BOCHIUTAHUS
(Oeckpunmoput)

Kon
JMYHOCTHBIX
pe3yJbTaToB
peajmn3anuu
NMpPorpamMmbl
BOCIHTAHUS

IIposiBisitoiniA U JEMOHCTPUPYIOLIMKA YBaXKEHHE K TPYJIy 4YeJIOBEKa, OCO3HAIOIIUMN
LIEHHOCTb COOCTBEHHOI'O TpyAa M TpyjAa APYrHX JoJed. DKOHOMUYECKH aKTUBHBIMH,
OPUEHTHPOBAHHBIN Ha OCO3HAHHBIN BBIOOP chephl MpodecCHOHATEHON IEATEINBHOCTH C
YYETOM JIMYHBIX JKH3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH CEMbH, POCCHICKOTO
o01ecTBa. BrIpaxxarommii OCO3HAHHYO TOTOBHOCTh K MOJIYYEHUIO
npogeccnoHaNbHOr0 00pa3oBaHMs, K HEIIPEPHIBHOMY 00pa30BaHUIO B TEUCHHE KU3HU
JleMOHCTpUPYIONINI  MMO3UTHUBHOE OTHOIIEHHE K PETYJIUPOBAHUIO  TPYAOBBIX
otHOomeHU. OpHEHTUPOBAaHHBIA Ha caMooOpa3oBaHWEe U TPO(HECCHOHATHHYIO
NEpENIoAroTOBKY B YCJIOBHAX CMCHBI TCXHOJOTHYECKOTO YKiIaJa W CONYTCTBYIOHIUX
colManbHbBIX iepeMeH. CTpeMsuiics K JOPMUPOBAHHIO B CETEBOM Cpe/ie TMYHOCTHO U
po(heCCHOHAIBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIIE/1a

JIP 4

Oco3HamUK TPHOPUTETHYIO I[EHHOCTh JIMYHOCTA  YEJIOBEKa;  yBa)KaIOIIUi
COOCTBEHHYIO U YYXKYH) YHHKAJIBHOCTh B Pa3IMYHBIX CUTYyallMsiX, BO BceX (opmax u
BHJIaX JESTEIbHOCTH.

JIP 7

bepexnuBo OTHOCSIIMNCA K IPUPOJIHOMY HACIEAUIO CTPAHBI U MUPA, MPOSIBISIFOLIUI
cOPMHUPOBAHHOCTb HKOJOTMYECKON KyJIbTyphl Ha OCHOBE IOHMMAHHS BIHMSHUS
COLIMAJIbHBIX, SKOHOMHUYECKUX U MPOGeCcCHOHAIBHO-IIPOU3BOACTBEHHBIX IIPOLIECCOB HA
OKpy>Kalolilyto cpeay. Beipakarouuii iesTeibHOe HENPUATUE AEHCTBUM, TPUHOCIIIUX
Bpell MpUpOAEe, PACHO3HAIOMIMK OMAacHOCTH cpelbl OOWTaHMs, MpPeAyHpPEeKIArOIINi
PHCKOBaHHOE MIOBEACHHUE APYTHX I'PaskKAaH, HOMYJSIPU3UPYIOIINI CIIOCOOBI COXpaHEHUS
MaMATHUKOB IIPHPOIBI CTPaHBI, PETHOHA, TEPPUTOPUH, MOCEICHHS, BKIIOUYCHHBIH B
00IIIeCTBeHHbIC MHUIMATHBBI, HAIIpABJICHHbIE HA 3200TY 0 HUX

JIP 10

AXTHUBHO MMPUMCHSTH NOJYUCHHBIC 3HAHUA Ha MPAKTUKE.

JIP 22
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1.2. [lnanupyemble pe3yJbTaThl 0CBOCHUSI KOMIETEH UM
B pesynbprare ocBoenusi nporpammbl aucuuiiniabl COO.01.03 Xumus yduTHIBArOTCS
TIaHUpPyEMBbIe pe3yibTaThl ocBoeHus o0mx (OK) komneTeHuii:

Kon Ili1anupyemble pe3yJbTAThl 0CBOEHUSA
. | Conep:xanne komnereHuUH .
KOMIIeTEeHIMii KOMIIEeTEHIHii
OK 01 Br16upats crmoco0s! perieHus YMmenus:

3a1a4 mpoheccuoHaIbHON pacrno3HaBaTh 3amauy n/nnm npooemMy

JIeTeIbHOCTH IPUMEHUTENBHO | B TPOGECCHOHAIBHOM /WM  CONHATbHOM

K pa3JIMyHbIM KOHTEKCTaM KOHTEKCTe
aHaNM3UpOBaTh 3aJady W/Wid TpolnemMy U
BBIJICTIATH €€ COCTaBHBIC YaCTH
OTIPEETIATH ITAIBI PEIICHHS 3a1a4H
BBISBIIAITH W 3()(EKTUBHO HCKaTh HH(GOpPMALHIO,
HEOOXOAMMYIO JUIsl peUIeHHWs 3aJayd  W/Wid
POOIEMBI
COCTABJISTh IJIAH ACUCTBUS
OTIPeIeIIATH HEOOXOIUMBIE PECYPCHI
BIQJIETh  AKTyallbHBIMH  METOJaMH  paOoTHI
B MpOo(heCCHOHANBHON U CMEXHBIX chepax
pean30BbIBaTh COCTABJICHHBIH MJIaH
OIICHWBATh pPE3yJNbTaT W IOCIEACTBHS CBOUX
MEUCTBUN (CaMOCTOSTENFHO WM C IIOMOIIBIO
HACTAaBHUKA)
3HaHuA:
AKTyaJIbHBIN npodecCHOHATBLHBIN
U COLUAIBHBIA KOHTEKCT, B KOTOPOM IMPHUXOIUTCS
paboTaTh U KHUTh
OCHOBHBIE HCTOYHUKHU nHGOPMAIUH
W pecypcel IS pelieHus 3agad U IpoliieM
B mpodeccHOHaTbHOM  W/WIH  COIMAIBLHOM
KOHTEKCTe
aJrOPUTMBbI BBITTOJTHEHUST pabot B
npoQecCHOHATEHON B CMEKHBIX 00IaCTsIX
METOJIBI pa0OTHI B TTPO(ECCHOHANBHON U CMEKHBIX
chepax
CTPYKTYpY IUIaHa JJIs pelIeHHs 3a1a4
MOPSAZOK OIIGHKW pe3yJdbTaTOB pEIIeHUs 3ajad
poheCCHOHATPHON IS TENbHOCTH

OK 02 Hcnonbs30BaTh COBpEMEHHBIE YmeHnus:

CpeJCcTBa MOMCKA, aHaIHu3a OTIpeACIATH 3a/1a4M JUIsl TOMCKa HH(DOpMAITUU

Y MHTEPIpETAIHH OTIpEeAETSTh HEOOXOANMEIE HUCTOYHUKHU

nH(pOpMaIHH, nH(pOpMaIIH

1 HH(HOpPMALOHHBIE TUTAHUPOBATh MpOIEcC IOKCKa; CTPYKTYPHUPOBATH

TEXHOJIOTHH JJIs BHIMIOJIHEHUST | TIOTy4aeMyto HHPOPMAIIHIO

3aa4 mpoheccuoHaIbHOR BBICTSITh Hambojee 3HAa4YMMOe B  TIepevHe

JIeSITeNIbHOCTH HHPOpMAITUH
OIICHHUBATh MPaKTUIECKYIO 3HaYMMOCTh
pe3ybTaTOB MOKMCKA
oQOopMIISTh  Pe3yNbTaThl  MOWCKA, NPUMEHATH
cpeAcTBa MHPOPMAIMOHHBIX TEXHOJOTMH  AJIS
pelreHus IpoecCHOHATBHBIX 3a/1a4
WCTIOTB30BaTh COBpEMEHHOe IIpOrpaMMHOE
obecrnieueHue
WCIIOJIb30BaTh Pa3InuHbIe HU(PPOBBIC CPEACTBA IS
pelreHus: npodecCHOHATBFHBIX 33124




3HaHus:

HOMEHKIATypa MH(POPMALMOHHEIX HCTOYHHKOB,
IIPUMEHSEMBIX B IIPOPECCHOHAILHOM IETEIBHOCTH
MPUEMBI CTPYKTYPHPOBAHUS HHPOPMAITUH

dopmar  opopmiieHHS ~ pe3yabTATOB  TOWCKA
uHbOpMaIlK,  COBPEMEHHBIE  CpPEACTBA U
ycTpoiicTBa nHOOpPMATH3AITIH

MOPSIJOK KX IPUMEHEHUSA U IPOrPaMMHOCE
obecrieyeHre B MPO(EeCCHOHATLHON ACATCIBHOCTH
B TOM YHCJI€ C HCIIOJIb30BaHUEM HIH(POBBIX CPEICTB

OK 04 DddexTHBHO YmeHust:
B3aUMOJIEUCTBOBATH OpraHU30BbIBATH paboty KOJUIEKTUBA
1 paboTaTh Y KOMaH/IbI
B KOJJIEKTUBE ¥ KOMaH/Ie B3aMMO/ICIICTBOBATh C KOJJIETAMH, PYKOBOACTBOM,
KJIHEHTaMH B X0J1€ MPOo(heCCHOHAIBHOM IeITEIbHOCTH
3uaHus:
TICUXOJIOTHYECKUE OCHOBBI JEeSTeTbHOCTH
KOJUIGKTHBA,  TICHXOJIOTHYECKHE  OCOOCHHOCTH
JIMYHOCTHU
OCHOBBI TPOECKTHOU JESITEINBHOCTU
OK 07 ConeiicTBOBaTh COXPaHEHHUIO YMmenns:

OKpYKalolllen cpefibl,
pecypcocOepekeHHIo,
MIPUMEHATH 3HAHUS

00 U3MEHEHNH KJINMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JICUCTBOBATh B UPE3BBIYANHBIX
CUTYaIUIX

c00JIF01aTh HOPMBI IKOJIOTHYECKOH 0€30I1aCHOCTH;
OTIPEIENIATh HANpaBICHUS PECYpCcOCcOCpEKEHHs B
paMKax MpoQeCCHOHATBHON ESATSIbHOCTH II0

CIIEIUAJIbHOCTH, OCYIIECTBIATH  paboTy c
coluoaeHueM MPUHITUTIOB OepEeKITUBOTO
MIPOM3BOJICTBA

OpraHU30BHIBATH npodeccrHoHaIbHY 0

NEATEITPHOCTh C YYETOM 3HAHWK 00 W3MEHEHUU
KJIMMATHYECKUX YCIOBUM PErHOHA

3Hanusa:

MpaBWia DKOJOTHYECKOH  0€30macHOCTH TP
BeJICHUH MTPOGECCUOHANBHOM JIeATEIIbHOCTH
OCHOBHEIC pecypchl, 3aJIeiCTBOBAHHEIC
B MPOQ)eCCHOHATLHON EeATeILHOCTH

MyTH 00ECIICUEHUs PECypCOCOepeKeHHS
MIPHUHIIUITBI OEPEKIUBOTO MMPOU3BOJICTBA

OCHOBHEIE HaIpaBJICHUS W3MEHEHHS
KJIMMAaTHYECKUX YCIOBHM pErMoHa

1.3. Iloka3aTesin OlleHKH Pe3y/JIbTATOB 00y4eHHSs

Conep:xanue Pe3yabTaThbl
. HaumeHoBaHHe 01IEHOYHOTO
o01meodpa3zoBaTeTbHOMN o0y4eHust Bun xoHTpoOIA /
y4e0HO# ANCIUILITHHBI (OK, JIP) CPE/CTBA/(OpMA KOHTPOIS
2 ceMecTp
Pa3nes 1. OCHOBBI CTpOEHHS BelIeCTBA

Tema 1.1. Ctpoenue OK 01,0K 02, Texyrmmii IIpakTrueckoe 3aHITHE
aTOMOB XUMUUYECKUX OK 04, OK 07 MIPOMEKYTOUHBIN 3auer ¢ OLCHKOM
3JIEMEHTOB U MPUPOA JIP 10, 22
XHMHYECKOH CBSI3U
Tema 1.2. OK 01,0K 02, Texymmii IIpakTHueckoe 3aHaTHE
IMeproanyeckuii 3aK0H 1 OK 04, OK 07 MPOMEKYTOUHBIM 3a4er ¢ OICHKOM
tabmuma J1.1. JIP 4,7, 10, 22
Menpeneena

Paznen 2. XumMuyeckue peakuuu




10

Tewma 2.1. Tumnst OK 01,0K 02, | IIpomexxyTO4HBIi IIpakTHueckoe 3aHsaTHE
XMMHYECKHX PEaKInit OK 04, OK 07 JlaGopaTopHas padota
JIP 47,1022 3adeT ¢ OIECHKON
Tema 2.2. OK 01,0K 02, ITpoMexxyToUHBIN 3a4eT ¢ OeHKOU
DNEeKTpONIUTHIECKAs OK 04, OK 07
JIACCOTIVAIIVS 1 HOHHBIHA JIP 4,7,10,22
oOMeH
Pa3nen 3. CTpoeHne U cBOMiCTBA HEOPraHMYeCKUX BellecTB
Tema 3.1. OK 01,0K 02, Texymnit IIpakTuyeckoe 3aHsTHE
Knaccuduxanus, OK 04, OK 07 MIPOMEXKYTOUHBIN 3a4eT ¢ OneHKOU
HOMEHKJIaTypa H JIP 4,7,10,22
CTpOEHHE
HEOPTaHUICCKUX
BEIIIECTB
Tema 3.2. OK 01,0K 02, Texymuit [IpakTHueckoe 3aHsTHE
DU3BHKO-XUMUYECKUE OK 04, OK 07 IIPOMEKYTOUYHBIN 3aueT ¢ OLleHKON
CBOMCTBa JIP 4,7,10,22
HEOPTaHUICCKUX
BEIIIECTB
Tema 3.3. OK 01,0K 02, | IIpomexxyTO4YHBIH JlaGoparopHast paboTta
Wnentuduxarms OK 04, OK 07 3ayer ¢ OLEHKOH
HEOPTaHUYECKIX JIP 4,7,10,22
BEIIIECTB
Pa3znen 4. CTpoeHue v CBOMCTBA OPraHUYeCKHX BellECTB
Tema 4.1. OK 01,0K 02, Texymmii IIpakTHueckoe 3aHsaTHE
Kiaccudukarnmps, OK 04, OK 07 MPOMEKYTOUHBIHN 3a4eT ¢ OLEHKOMI
CTpOEHUE U JIP 4,7,10,22
HOMEHKJIaTypa
OpraHUYECKUX BEIICCTB
Tewma 4.2. CoiicTBa OK 01,0K 02, | IIpomexxyTouHBbIi [IpakTuueckoe 3anstue
OpraHMYECKHX OK 04, OK 07 JlaGopaTtopHas pabora
COCTHHEHHH JIP 4,7,10,22 3ayer ¢ OLCHKOM
Tema 4.3. OK 01,0K 02, Texymuit JlaboparopHas pabota
Wnentudukanus OK 04, OK 07 MPOMEKYTOYHBIH 3ad4eT Cc OleHKOU
JIP 4,7,10,22

OpraHMYECKHX BEILIECTB,
nX 3HA4YEHUE U
MpUMEHEeHHe B OBITOBOM
Y MIPOU3BOJICTBEHHOM
JIeSITENLHOCTH YeJIOBEKa

Pasnen 5. Kunernueckue u TEPMOAUHAMHUICCKUE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECCKHUX

peakuui
Tema 5.1. CkopocTb OK 01,0K 02, [IpomexxyTouHBII IIpakTuyeckoe 3aHsATHE
XUMHYECKUX PEaKIInii. OK 04, OK 07 3adeT ¢ OleHKON
XuMHIECKOE JIP 4,7,10,22
paBHOBecHe

Pa3nen 6. PacTtBopnbl

Tema 6.1. Ilonarue o
pacTBopax.

OK 01,0K 02

JIP 4,7,10,22

, | IIpomexyTouHbIil
OK 04, OK 07

JlaGopaTopHas padota
3adeT ¢ OIEeHKON
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HccnenoBanue cBONUCTB
pacTBOpOB

Pa3nen 7. Xumusi B ObITY H IPOU3BOACTBEHHOM IS TEJILHOCTH YeJI0BEKa
Tema 7.1. Xumus B 0p1Ty | OK 01,0K 02, Texymuii 3ayer ¢ OICHKOMI
¥ TIPOM3BOICTBEHHOM OK 04, OK 07 MPOMEKYTOUHBIN
JIeSITeIbHOCTH YSJI0OBEKa JIP 4,7,10,22

Cucrema KOHTPOJISI 1 O€CHKHA PE3YyJbTaTOB

B coorBercTBUM ¢ ydeOHBIM miaHoM 1o ydeOHo# muctumumHe COO0.01.03 Xumwus
MPEeIYyCMOTPEH TEKYIIUI KOHTPOJIb BO BPEMsI POBEICHUS 3aHATUIM U TPOMEKYTOUHASI aTTECTAIUs
B (hopMe 3aueTa ¢ BHICTaBJICHUEM UTOTOBOM OLIEHKH 32 BECh KYPC.

2. 3ajaHus 1J11 KOHTPOJIS U OLIEHKH Pe3yJibTATOB
2.1. 3apanus 1J151 TEKyILEero KOHTPOJIA yCIeBaeMOCTH

PA3JIEJI 1. OCHOBBI CTPOEHHMS BEHLIECTBA

Tema 1.1. CTpoeHne aTOMOB XUMHYECKHX 3JIEMEHTOB ¥ MPUPOJAA XUMHUYECKON CBA3M

I[MpakTuyeckoe 3ansaTue Ne 1.

[lenb — 3aKperyieHre 3HaHUH 10 TEME.
XOJ 3AHATUA:
3aganme Nel.

YkazaTh 9JIEMCHT, B aTOME KOTOPOI'O:

BapuanTt 1 Bapuant 2
a) 25 NpoOTOHOB a) 41 npotoH
0) 13 eKTpOHOB 0) 20 3IEKTPOHOB

3amanue Ne 2.
Ha3Batp 1Ba aeMeHTa, B aTOME KOTOPBIX:
BapuanrT 1 BapuanT 2

3 3HEPreTHYCCKUX YPOBHS 5 DHEPIeTUYCCKUX YPOBHEH
3ananue Ne 3.

OrnpenenauTh JiBa 2JIEMEHTa, B ATOME KOTOPBIX Ha MOCIETHEM YHEPreTHYECKOM YPOBHE:
Bapuanrt 1 Bapuant 2

4 BaJICHTHBIX JICKTPOHA 7 BaJICHTHBIX JICKTPOHOB
3amanueNe.4.

VYka3aTb MECTOIOJIOXKEHHE 3JIeMEHTOB B llepuoanueckoll cucreMe XUMUYECKHX 3JIEMEHTOB
J.W. MenzeneeBa, HAaMMIIUTE 3JIEKTPOHHBIE (POPMYJIIbI AaTOMOB JAHHBIX YJIEMEHTOB:

Bapuanrt 1 Bapuant 2
a) No 37 a) Ne 24
6) Ne 30 6) No 50

3amanme Ne 5.
YeM CXOHBI M YeM OTJIMYAIOTCS 110 COCTaBY M30TOIIBI:

BapwuasnT 1 Bapwuant 2
400K 390K 35,,C1 37,,C1
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PA3JIEJ 2. XUMHNYECKHUE PEAKIINN

Tema 1.2. Ilepuoanuecknii 3axoH u taduua .. MenaesieeBa
IIpakTuyeckoe 3ansaTue Ne 1.
[{enb — popMupoBaHue MPAKTUYECKUX YMEHUH 10 TeMe
XO 3AHATHA:
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYIECKOT0 dsieMeHTa B [leproamueckoit
CUCTEME
3agaHus A5 BbINOJHEHHS MPAKTHYECKOH padoThI:
1.Ykaxxute Ha3BaHUE DJIEMEHTA M 3apsii aToMma, €ClH SIIPO aToMma 3JIEMEHTa CONEPKUT 45
HEHTPOHOB, a ICKTPOHHAS 000JI0YKa -34 3JICKTPOHA.
2.Hamummure snekTpoHHy0 (opmyiny artoma kene3a. Kak pacrnpenenstorcs 3JIeKTPOHbI
Had-mogypoBHE? YKaXUTE BHICUIYIO BAJICHTHOCTh JKeJe3a.
3.Hamummure sHepreTHuecKkre quarpaMmsl Ui aTOMOB XJIOpa, Xpoma, cepedpa.
4.HanumuTte 3nekTpoHHbIe hopmydsl 1 noHoB: Fe2+, Cl-, S2-; Cu2+, Cr3+.
5.HazoBute AJIEMEHTHI, UMEIOoIIue cleayroIue 3EKTPOHHbBIE
hopmybr:a)1522s22p63s23p5;0)1522522p63s24s1;8)1522522p63523p64s23d104p65s14d5.
6.0mpenenute MEpPUOI, PAd M TPYIIY, B KOTOPHIX HAXOISATCS 3JEMEHTHl C aTOMHBIMU
HoMmepamu: 14, 24, 52, 63.
7.YxaxuTe, Kakoe NoJiokeHue B Tabnuiie MeHeneeBa 3aHUMAIOT JIEMEHTHI C 3JIEKTPOHHOM
KoH(uTypanuei aroma:a)ls22s22p63s23p6;6)1s22522p63s2;
B)1522522p63523p64s23d10;1)1522522p63523p64s23d104p5. OTBET OOOCHYMHTE.
8.Ckomnpko BaJICHTHBIX AIIEKTPOHOB B aToMax CJIETYIOIIHNX
anemenToB:4Be,15P,17C1,25Mn50Sn,42MO?
9.YV kakoro aroma, CTpPOEHHE OHHEPrMUECKMX YypoBHeH KkoTopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3s23p64) 3s2, -cuiibHEE BhIpaXKCHBI HEMETAJTMYECKHE CBOHCTBA?
10.CocTaBpTe AJIEKTPOHHBIE CXEMBI CTPOEHHS MOJEKyJl. B kakoii Monekyie CBA3b
koBasieHTHas nossprHas: 1) Cl12; 2) H2; 3) HCI; 4) NaCl.
11.YkaxuTe, B KaKoi U3 TaHHBIX MOJICKYJ MmoJisipHOCTH cBsi3u Boimie: 1) HCL; 2) HI; 3) HBr; 4)
HF.
12.B kakoM W3 MPUBEACHHBIX BEIIECTB O0pa3yeTcss MPEUMYIIECTBEHHO HOHHAs CBs3b:l)
CuCl2; 2) NaCl; 3) S02Cl12; 4) CO.
13.CocraBpTe cxembl cTtpoeHus moisekyn: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoi u3 3Tux
MOJIEKYJI cTeneHb okucieHus 0, a BaJIEeHTHOCTD 3.
14.Ykaxxute, yeMy paBHa BaJICHTHOCTb M CTENEHb OKHUCIEHHUS (ocdopa B KHCIOTaX:
H3P02; H3P03; H3P04.
15.B Monekylie Kakoro BeHIecTBa CTENECHb OKHCIEHHUs aroma ¢docdopa HauMeHbImas: 1)
H3P04; 2) H3P03; 3) HP03; 4) H3P02; 5) H4P207?
16.0npenenure creneHb oOkuciaeHUuss Meau B coeauHeHusax: Cu20;  Cu(NO03)2;
(CuOH)2C03; CuClL

Tema 2.1. Tunbl XUMUYECKUX peaKmuii

IIpakTnueckoe 3ansiTue Ne 1.
Llenp — 3akperieHne 3HaHUM 110 U3YUYEHHOU TeMe
XO/ 3AHATHUA:

[To3nakombTeCh c TEOPETUUECKUM MaTepuaioM o TeMe
«OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIMIY. BRINOIHNUTE HUKENPUBEACHHBIE 3aaHUS.

1. Kakue  coeguHeHuss W OPOCTbIe  BELIECTBA  MOTYT  MPOSIBISTH TOJIBKO
OKHCJIUTENbHBIE CBOWCTBA? BBINUIINTE TaKue BEIIECTBA U3 IMPEMJI0KEHHOTO MEPEUHs, YKaXKUTE
CTENEHb OKUCIIECHUS 3JIEMEHTA-OKUCITUTEIIS:
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Bapuaur 1

Bapuaur 2

HNO:..

NH3, CO, SOQ, KMI]O4, Clz,

N,

H,S SiO, P,0s3, H,SO4, H,SO;,

2. Kakue COCAUHCHUS n IMPOCTHBIC BCIICCTBA MOT'yT MMPOSABJIATE TOJIBKO
BOCCTAHOBUTENIbHEIC CBOMCTBA? BhIMUIINTE TakKue BC€HICCTBA M3 IMPCAJIOKCHHOI'O IICPCYHA,
KaXUTC CTCIICHD OKUCJICHUSA 3JICMCHTA-BOCCTAHOBUTCIIA .

Bapuanr 1

Bapuant 2

st, HMHO4, Mg, A1203, KNO3

HzSO3, NH3 SiOz, P205, Fe

3. Ilogb6epure KO3 PUITUEHTHI B CJICTYIOIINX YpaBHEHHUSAX
OKHCJINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ MCTOAOM BJICKTPOHHOI'O 6aJ1cha, YKaXKXUTC

OKHCJIUTENb U BOCCTAHOBUTEIIb
1. Bapuant
NH3+02—>NO+H2

BapuaHT

P+ N20—> Nz + P205
st + C12 — S + HCI
HCI + MHOQ — C12 +

NEWDD =R DD =

JlaGopaTtopHnas pabota
1. 3anoyiHUTE TAONHMITY, B

O

PH3 + C12 - PC13 + HCI

CuO +NH; —» Cu+N,;+ H,O

/n + HzSO4 — ZI’ISO4+ st + 4H20
KMHO4 + Nast3 + HQSO4 d MHSO4 + NaQSO4 + KQSO4 + HQO

MIlClz + H2O

Cu+ HNO3 - Cu(NO3)2 +NO + H,O
HZS + KMHO4 + HzSO4 — MDSO4 +S + KQSO4 + HzO

BIMTOJTHSST XUMHUYECKUI OKCIICPUMCHT

PeaktuBbl 1 000pyIOBaHUE
(mepeuncauTe MaTepHAIIbI,
KOTOPBIE BBl UCTIOJIB30BAIH
B OKCIIEPUMEHTE)

YpaBHeHUE peaxkuuu (HamuIuTe
ypaBHEHUS peakuui c TeMHU
BEIIECTBAMH, KOTOpBIC BEI
MCIIOJIB30BAIH B HKCIIEPUMEHTE,
paccTaBbTE MPABUIHHO

WHJIEKCHI B (hOpMYyJIax, YpaBHSIMUTE)

Habnronenus (ato
MIPOU3OIILIO B
pe3yibTaTe peaKium)
(3amumuTe TMPU3HAKU
MPOTEKAHUS PEAKLUN,
caenamnTe
CXeMaTHU4EeCKue
1300paKCHHS)

OngiT 1.HazBanue

Omnpit 1. Paznoxxenne nepokcuaa Boopoaa (IepekrcH) Ipy MOMOLIN KaTaln3aTopa.
Buumanue! IlpoOGupky HampaBisiiTe B CTOpOHY OT ceOs U coceneid, paboraiite B

nepyaTKax, BOJIOCH COOepUTE-

pabota ¢ oraem.

OmnbiT 2 K KycouKy cBekero msica NpuiIMBaeM NEePEeKUCh, 3aMUIINTE HAOIIOICHHS

Omnpit 3. B npoOupke HaX0AUTCS TBEP.bIM OKCUJ HATPUS, IPUIIEUTE K HEMY

10 mur Boapbl (TONMIIMHA 2 yKa3aTEeJBHBIX IMaJblia), OCTOPOXKHO pa3MelIaiTe CTCKISTHHOM
NaJIOYKOM, MoTporaiire AHO npoOupku, yTo Habmonaere. IlpoBepbTe HanmMuue MOTy4MUBILEHCS
11€J04YM B IPOOUpKe, KarnHuTe 1-2 Karmim MHAUKaTopa- peHodTanenHa, 4yto Habaroaaere.

OmnpiT 4. B mpobupke Haxomutcst okcua Qocdopa(V) npuierite k Hemy 10 mir Boabl
(TosMHa 2 yKa3aTenbHbIX Majiblia), OCTOPOXKHO pa3MellaiiTe CTeKITHHOM nanoukoil. [IpoBepbTe
HAJIMYHE TOTYYHUBIICHCS KUCIOTH HHIUKATOPOM, KarmHuTe 1-2 Karmym JakMyca, 4To HaOiroaeTe.
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OmneIt 5.

[Tpuneiite B mpobupky pacteop CuSO4 ( 5-10 M) u 106aBpTe K HEMY TpaHyIy IIUHKA ,
OCTaBbTE€ MPOOHPKY Ha 5 MMHYT, 3anumuTe HaOmoneHus. OnbiT 6. Peakiuum 3amerieHust B
kucnotax. Bzaumopeiicteue consinoii kucinotsl (HCI) ¢ marauem.

Xoxa pabotel: Bo3pmuTe mMpoOHUPKY €O CTPYKKOM Marusi OCTOPOXKHO TMpHUIIEHTE 5 MII
HCl.3anummre Habm01eHUS

OnbiT 7. OnipeniesieHre HOBOTO BEIIECTBA B paCTBOPE

Xox paboThl: BO3bMUTE MPOOUPKY € BEMICCTBOM U3 MPEIBIIYIIETO OIMBITA, OCTOPOKHO
KaITHUTE KaIull0 Ha MPEJAMETHOE CTEKJIO, BO3BMUTE IIMIIIBI K OCTOPOKHO BBIMIAPUTE KHUIKOCTH,
yTOo 00pa3zoBayioch, 3amumuTe HaOmogeHus OmneiT 8. Peaknmm oOMmeHa. B3ammojericTBhe
ruapokcuaa Hatpust (NaOH) u cynedara meau(Il). (CuSO4)

Xoxa paboThl: Bo3bMuTEe TPOOHPKY C BEIISCTBOM M3 OIBITA 3, M IpHIeHTe K Hemy 10 M
CuSO4, uro HabmromaeTe.

OmnpiT 9. Peakiuu oomena. Bzanmopeiicteue kapoonata kanbius (CaCO3) u constHOU
kucnotoit (HCl) Bunmanme! PaboTa ¢ KkuciaoTamu TOIBKO B IIepUaTKax.

Xon pabotsr: Pazomunte B crynke npu nomoru nectuka CaCO3, 1o6aBbTe MOPOIIOK B
npoOupKy, octopoxkHo npuieite 5 mur HCI, 3anummte HaOmroaeHMS.

PA3J/IEJI 3. CTPOEHUE ¥ CBOMCTBA HEOPTAHUWYECKHX BEIIIECTB
Tema 3.1. Knaccudukauus, HOMEHKJIATypa U CTPOEHHE HEOPTAaHMYECKUX BellleCTB
IIpakTnueckoe 3ansaTme Ne 1. Kiaaccudpukanmsi, HOMeHKJIAaTypa M CTPOEHHeE
HEOPraHu4ecKUX BellecTB.
[{enb — IpUMEHUTH 3HAHUSA, TIOTYYEHHbIE TIPU U3YUYEHUHU KIacCU(PUKAIINN U XUMUYECKUX CBOHCTB
OKCHUJOB, KHUCJIOT, OCHOBAaHHH U COJICH.

XOH 3AHATHA:
1. Onpeyieny Ha3BaHUE M KJIACC BENIECTB, HATUIIH (DOPMYITHL.
No dopmyna Bemectea | Ha3sanue BemecrBa | Kitace Beniectsa
1 Al(OH);
2 Kpemuueas
KHCJIOTa
3 CaCOQOs3
4 Al (SO4)3
5 Oxcu Kanust
6 HNO,
7 Zn O
8 IM'mapokcun Menu
(D
P, Os
10 VTrekucmiil ra3

2.JlaiiTe Ha3BaHMs COJIEH, KUCITIOT, MPpUBEAUTE (HOPMYJIIBI KUCIIOT.

Ne dopmyia KACIOTHI HasBanne kucnotsl HasBanue couneit
A30THas
H, SO4
HBr
KapOOHATHI
dochopHas
HI
XJIOPU/IBI
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HUTPUTHI

H, Si0O;

CepoBoopoaHas

Tema 3.2. Pu3uK0-XMMHUYECKHE CBOIICTBA HEOPTraHNYECKUX BelleCTB
[IpakTuyeckoe 3ansaTHEe Ne 1. DU3MKO-XMMHYECKHE CBOMCTBA HEOPraHUYEeCKHUX BelleCTB
ens — yrmyOuTh 3HaHUS 0 GU3UKO-XUMHUIECKUX CBOMCTBAX HEOPTAHMYECKUX BEIIECTB

XOH 3AHATUA:
3aganue Ne 1. Pemire 3anauy

BapuanrT 1

BapuanT 2

[Ipu B3aumoneicTBUM MEU C
KOHILIEHTPUPOBAHHOW CEPHOU KUCIOTOMU

MAaccy MeAH, BCTYIUBIIYIO B PEAKIIHIO.

obpazoBaiics raz oobemom 33,6 1. OnpenenuTsb

CKOJBKO TpaMM OKCHJIa MarHusi oopa3yercs
IIPU CKUTAHUU Mar"us Maccoit 12 r.

3amanue 2. Pemure 3a1auy

Bapuant 1

Bapuant 2

Kanuit maccoii 3,9 r pactBopuiid B Bojie
obwvemom 206 mut. OnpeiennnTe MacCoOBYIO
JIOJTIO TIOJTyYEHHOTO PacTBOpA.

CKOJIBKO TpaMM HATpHs IIPOPEArupoBalio ¢ BOAOH,
€CJIM TIpH ATOM 00pa3oBacs raz ooremom 4, 48 1.
(1.y.) CKOJIbKO rpaMM THIPOKCHIA HATPHS

TTOJYYHUTCS] IPU ATOM?

3amanue Ne3. Pemure 3amauy

Bapuanr 1 Bapuant 2

CKOJIBKO TUTPOB OKCHJA YIIIEPOJA MOXKHO
MOJIyYUTh U3 U3BECTHSKA Maccol 25T, ¢
MaccoBo# goJiei mpumecein 20%.

CKOJIBKO IpaMM OKCHJIa KaJIbITUS U BOJIbI
HEO0OXOAMMO JIJIsl TOJTYYSHHS TallleHON U3BECTH
Maccou 7,4 T.

Tema 3.3. UnenTu(UKAINSI HEOPTAHUYECKHUX BeleCTB
IIpakTuyeckoe 3ansaTHe Ne 1. UneHTHHUKANNA HEOPraHUYECKHUX BelIECTB
[enb — ¢ moMoIIbIO XapaKTepHBIX PEaKIUi pacro3HaTh, B KAKO U3 MPOOMPOK HAXOAATCS JJaHHbIE
BEILIECTBA.
XO/[ 3AHATHA:
1.IIpuroToBUTH TAOIUITY JUIsI 3aIMCH BHIOJHEHHS paOOThI 110 hopMe:
Uto nenanu Habuoienust YpaBHEHHUsI peaKLHii

BriBox

2. BBINOTHUTB OMBITHI

3. 3amoJIHATh TaOJIHITY.

4. Cnenatb 00N BBIBOJI.

OmnpiT. KayecTBeHHbBIE peaklinyi Ha HEOPTaHUYECKUE BEIIECTBA.

3aaHue: B TpeX MPOHYMEPOBaHHBIX podupkax (1, 2, 3) naHbl BemecTna:

XJIOPU AMMOHUA

COJIIHAA KUCJIOTA

CVYJIbOAT HATPUA

C momoIb0 XapaKTepHBIX peakluidl pacro3HaTh, B KaKOW M3 MPOOMPOK HAXOMASTCS JIaHHbBIE
BEIIIECTBA.

J171s1 BBITIOJTHEHUS! IAHHOTO OTIBITA COJIEPKUMOE KK 10 MPOHYMEPOBaHHON MPOOUPKH pa3IeuTh
Ha TPH MPOOBHI.

1. Inst onpeneneHus XJIOpUAa aMMOHUS — B IPOOUPKY C XJIOPUAOM aMMOHUSI IPUIIUTH PacTBOP
THAPOKCHU/Ia HATPUS, HATPETh B MJIAMEHU CIIUPTOBKHU.

Uro Habmogaere?

Hanucare ypaBHEHHE peakUMM B MOJICKYJSIPHOM, TMOJHOW HOHHOW, COKpalIEHHOW HOHHOM
dhopmax.
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2. Jlns ompeneneHust CONSIHON KUCIOTHI - B MPOOHUPKY C COJSIHOM KUCIOTOM MPUJIMTH PacTBOP
HUTpaTa cepedpa.

? YUro Habmogaere?

Hanucare ypaBHEHHE peakuMW B MOJICKYJISIPHOM, TMOJHOW HOHHOM, COKpAlIEHHOW HOHHOM
dhopmax.

3. Jlns ompenenenus cyinbhara HaTpHUs - B MPOOUPKY C Cylb(aToM HATpHsl NPUIUTH PaCTBOP
xJyiopuja 6apusi.

Yro Habmaromaere?

1. HanmucaTth ypaBHEHHE peakluy B MOJIEKYJISIPHOM, TOJHOW HOHHOM, COKpAIlIEeHHON MOHHOM

PA3JIEJI 4. CTPOEHME Y CBOMICTBA OPTAHUYECKWX BEIIECTB
Tema 4.1. Knaccuduxanusi, CTpoeHHe 1 HOMEHKJIATYPa OPraHu4ecKux BelecTn

MpakTuyeckoe 3ansitue Ne 1. Knaccudukanus, ctpoeHre H HOMEHKJIATYPa OPraHu4ecKuX
BellecTB
Lenb — 3akpenuTh U 000OIUTH TEOPETHUECKIE 3HAHUS O HOMEHKIIATYpe YIIIEBOIOPOIOB.
XO/ 3AHATHA:
Bapuanm Ne 1
1. Ha3oBuTe 1o cucreMaTn4eckoil HOMEHKIAType BELIECTBA CIEAYIOIEro 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

0

/!
m) CH3 -~ CH2 - CH2 - C

\

OH

2. CocTaBUTh CTPYKTYpHBIC GOPMYIIBI CISAYIOMNUX BEUIECTB: a) 2,3-auxaop0yTaH; 0)
2,2-TUMETHJITIICHTaH

Bapuanm Ne 2
1. Ha3oBuTe 1Mo CHCTEeMaTHIECKOM HOMEHKIIATYPE BEIISCTBA CISAYIONIETO COCTaBa
a) CH3 —CH2 - CH - CH2 - CH - CH3
CH3 CH3
0) 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
1) CH3 - CH2 - CH2 — CH - CH2 - COOH

CH3
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2. CocTaBuUTh CTPYKTypHBIE (OPMYJIBI CIEAYIOMMX BEHISCTB: a) 3-METHIICHTaH, O)
2,4,6-TpuXJIOPreKCaH

Bapuanm Ne 3

1. Ha3oBuTe 1o cucreMaTn4eckoil HOMEHKIAType BELIECTBA CIEAYIOIIEro COCTaBa

a) CH;

CH; - CH, — CH - CH; — CH3

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

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

CH3
n) CH3 -CH2 -CH2 —CH-CH2 -CH3
Cl

2. CocTtaBUTb CTPYKTypHBIC (OPMYJbl CICIYIONIUX BEIIECTB: a) 2-MeTUIOyTeH-1, 0)
2,3-TMMeTHIITIICHTaH.
Tema 4.2. CBoiicTBa OPraHu4eCKUX COeAMHEHU I
IIpakTnyeckoe 3ansaTHe Ne 1. CBolicTBa OpraHu4ecKUX COeANHEHUH
Henp — 3akpenuTh 1 0000INUTH 3HAHUS O CBOMCTBaX OPraHMYECKUX COCIMHEHUIMA
XOJ 3AHATUA:
1. C moMoIuIbIo AJIEKTPOHHBIX OpOuTanel rpaduyecku n300pa3uTe MOJIEKYIIbI:
a) [Iponana
0) 2-meTunOyTaHa
B) U300yTaHa
2. U300pa3ure cTpyKTypHble (opMynbl u3oMepoB rentaHa. CKOJIBKO MOXET OBITh TaKHX
n3oMepoB? JlaiiTe UM Ha3BaHMsI MO 3aMECTUTEIHLHOM HOMEHKIIATypeE.
3. HazoBuTe 1o 3aMeCcTUTEIbHON HOMEHKIATYpe CIEeAYIOIINE COSAMHEHUS:

a) CHa—(i]H—Cﬂa; B) CHS—(llI-l—CHE—CHs:
CH, C,H,
CH, (|_1£13
6) CHB—CH:!—(fJ—CHa; r) CHa—(IJH-CH—-CHR.
CH, CH,

4. HazoBuTe M0 3aMECTUTEIIbHON HOMEHKJIATYPE CIAETYIOMINM aJIKaH:
fHs
CH;— ([TH /CH3
(CHz3)3C—CH,—C—CH—CH,—CHj

CHy—CH—CHy
CHj;
5. Hanmmute cTpykTypHBIE (DOPMYIIBI COSTUHEHHM 110 MX HA3BAHUSM:
a) 2-MeTundyTaH e) 2-0poM-2-MeTHIIITPOTIaH

0) n3o0yTan K) 2,3-TUMETHII-3-3TUIITeKCaH
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B) 3-METWITNIEHTaH 3) 2,3,3,4-TeTpamMeTHIINICHTaH
r) 2,3-TMMEeTHIITICHTaH 1) 3-3THI-4-U30TIPONMIITEKCaH
n) 2,2,5-TpuMeTHIreKcan K) 2-MEeTHI-4-TIPONUIIOKTaH

6. Kakue yrieBoopobl MOTy4YatoTCs MPY HArPEBAaHUU C TBEPBIM €KUM HAaTPUEM CIICAYIOIIUX
COJIE OpraHnyYecKuX KucioT. Hanummure peakiuu.

O - - -
CH;,AC< B) CH3 CH%) CH2-COONa
a) ONa HRC\(///Q.O_NB
6) CH3-CH2-COONa ) &y

7. Kakue yriieBoopobl IOIY4YaTCs IIPU IEUCTBUU METAJUINYECKOrO HATPUs Ha CIEAYIOIINE
rajoreHnpousBoanbie. Hanummure peakuuu. (peakuus Bropia)

a) 2-6poMOyTaH r) 2-0poM-2-MeTUJITIEHTaH
0) 2-fionnponaH 1) 2- OpoM-2- METHJITEKCaH
B) 2-0pOM-2-MEeTHIIPOIIaH e) 1-6pom-3- MeTunoKTaH
8. Ilo peakiuu Bropia mony4ure cieayromniye yriaieBoa0poIbl:

a) 2-MeTundyTaH r) 2,2-TUMETUITEeNTaH

0) 3-MeTuineHTaH 1) 4,5 — TUMETHUIIOKTaH

B) 2,3-numeTHiI0yTaH e) 2,2,3-TpuMeTUIINICHTaH
9. Hanmummre peakiuy HUTpoBaHus 1o KOHOBaJIOBY CIEIYIOMINX AJIKAHOB:
a) OyraHa r) 3-MeTUINeHTaHa

0) n3yOyraHa 1) 2,3-TUMETHIIICHTaHa

B) 2-MeTHiI0yTaHa €) 2,2-AMMeTUITenTaHa

10. Ha 2-metunbyTaH nofeiicTByiTe S5KBUBAJICHTHBIM KOJIMYECTBOM XJIOPA, 3aTEM Ha
IIOJIy4YEHHOE COCJUHEHNE NTOICUCTBYUTE METAININYECKUM HaTpueM. Hanummure peakuuu.
HazoBure xoHEUHOE COEAMHEHHUE.

11. Kakue ankaHsl Moy4aTcs P JEHCTBUN METAJUTUYECKOTO HATPUS HA CMECH CIIETYFOIINX
rajioreHajakaHoB. Hamuimre peakiuu.

a) XyopaTaH + 2-XJopnponas

0) XmopmeTan + 2-x0pOyTaH

B) 3-OpomrieHTaH + 2-0poMITporaH

12. TlonyuyuTe ajgKaHbl THAPUPOBAHUEM CIEAYIOIINUX allKeHOB. HanuimTe ypaBHEHHs peaklui.
a) 2,3-aumeTunoyTeH -1

0) 3,4-muMeTHUITeKCeH - 1

B) 2,3-AMMETHINECHTEH-3

T') FeKCeH -2

13. IlonyuuTte 2,5-AU3TUIATEKCAH:

a) o peakuuu Bropiia

0) nexapOOKCHITHPOBAHUEM COJICH KAPOOHOBBIX KHUCIIOT

B) DJIEKTPOJIU30M coJjieil kapOOoHOBBIX KucioT o Komibsbe

14. HanumuTe ypaBHEHUS peaklUii XJIOpupoBaHusl OaTaHa U U300yTaHa.

15. Kakoe cTtpoeHre uMeeT HaTpueBasi Cojb KapOOHOBOM KUCIOTHI, €CIIH:

a) IpHU AJIEKTPOJIU3E €€ BOJHOIO pacTBOpa noixyyaercs ajakan coctaBa C8H18, a npu
JeKapOOKCHUIMPOBAHUY 3TOM CONM MOJIy4aeTcss H300yTaH.

0) Mpu AIEKTPOIIU3E €€ BOJHOTO pacTBopa mosrydaetcs ankan cocraa C10H22, a npu
NeKapOOKCUIMPOBAHUY — 2,2-TUMETHIIIIPOTIAH.

16. Haruimure a1 2-MeTUITNICHTaHa PeaKIuu:

a) CynehupoBanus

0) HutpoBanus

B) XJIOpUpOBaHUS

17. Hanuiue peakuuu CiaeayommX MpeBpalieHmii:

a) Yriepon — MeTaH — OpoMMeTaH — 3TaH — XJIOpPITaH — OyTaH
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0) AteraT HaTpUsl — METaH — 3TEH — ATaH — XJIOPITAH — MPOIMAH — OKCUJ yrieposa (4)

B) [Iponmonar Hatpusi — 3TaH — OpomdTaH — OyTaH — 3TaH —1,1- quxIopaTan
JlaGopaTtopnas pabora

1. CobGepute pubop 1715 OTydeHHS dTHIICHA (puc. 22.6) M MpoBephTE €ro Ha TePMETHYHOCTb.
JIJist oJTyd4eHust STWICHA B TPOOUPKY MOMecTUTe 1,5 MIT ATHIIOBOTO CIUPTA, 3aT€M OCTOPOXKHO
npunieiite 4 MJI KOHIEHTPUPOBAHHOM CEpPHOM KHUCIOTHI M J00aBbTE B CMECh HEMHOTO
MPOKAJICHHOT0 IeCKa. 3aKporTe MPOOHUPKY HPOOKOH € Ta300TBOJHON TPYyOKOH M 3aKpernuTe
npuOop B IITaTUBE.

2. B nBe mpoOupku mpuieite mo 2 M pacTBOPOB OPOMHOM BOJBI M TIEpMaHraHaTa Kajlusl.
Harpeiite B mpubope A moay4yeHus 3TUIeHa CMECh 10 KUIIEHUS U, HE TIepecTaBasi HarpeBarhb, HO
HE TIeperpeBas, OIyCTUTE KOHEI[ Ta300TBOIHOM TPyOKH CHavasa B

poOUpPKy ¢ OPOMHOM BOJIOH, & 3aTEM B MPOOMPKY C PACTBOPOM NEPMAHTaHATA KU,

©5terka.co

Puc. 22.6. Ilpubop ansa monyuyeHus 3THIIEHA

Uro Bbl Habmomaere? CocTaBbTe YpaBHEHUS XUMHUYECKUX PEAKIUil: a) MOJyUYeHHs STHIICHA W3
STUJIOBOTO CNIUPTA; 6) B3auMoIeHiCTBUA ATUIIEHAa ¢ OPOMHON BOJIOM.

HampasbTe KOHEl ra300TBOIHON TPYOKHU Iprbopa BBEPX U MOA0KIUTE JIyUUHOHN BBIIEIAIOINNCS
stwiieH. OTMeTbTe XapakTep IUlaMeHU. BHecure B IulaMs STWJIEHA Ha HECKOJBKO CEKYHI
(dhapdopoByro MIACTHHKY WM yanry. UTo BbI HaOmromaere?

BrysaiiTe Bo3ayXx uepe3 CTEKISHHYIO TPYOKY C OTTSHYThIM KOHIIOM B CPEIHIOI0 YacTh IIAMEHH
stiiieHa. Kak nusmensiercs sipkocts iaMmeHnu? Ilouemy? CoctaBbTe ypaBHEHHE PEAKIIMM TOPEHUS
JTHJICHA.

Tema 4.3. UnenTuUKANMSA OPraHUYECKUX BelleCTB, X 3HAYEeHUE U IPUMEHEeHUe B
OBITOBOI U MPOU3BO/ACTBEHHOI /1eATEJIbHOCTH YeJI0BEKa
IIpakTnueckoe 3ansitue Ne 1. UnenTudukanusi OpraHnyecKuX BelIeCTB, UX 3HAYEHHE H
NpuMeHeHHe B ObITOBOW M MPOU3BOJCTBEHHOM esITeJIbHOCTH Ye10BeKa

Henp — 3akpenuTh 3HaHUA OO0 HAECHTHU(QHUKALMKM H3YUYEHHBIX OPraHUYECKHX COEAMHEHHH,
COBEPILECHCTBOBATh YMEHMS PEIIATh YKCIIEPUMEHTAIIBHBIE 3a1a4H.
XO/[ 3AHATHA:

1. B aByx mpobupkax 6e3 3THKETOK CO/IepKaTcs CIEeAYIONINE BEIeCTBA: ATUIOBBIM CIUPT
MypaBbUHas KHCIIOTA.

[IpennoxuTe crocod IKCIEPUMEHTATBHOTO ONPEACTICHHUS COIEPKUMOT0 KK I0U IPOOUPKH.
[TpucTtynuTe K MPaKTUYECKOMY PAaCIIO3HABAHUIO BEIIECTB.

OdopmuTe 0TYET, 3a0THUB TaOIHILY:

Yro genanu Yro HaOIIO 1IN YpaBHEHUS PEAKIUI

2. Bam BBITaHBI IPOOMPKH C PACTBOPAMH, B OJTHOM M3 KOTOPBIX COACPKUTCS TIIHIICPUH, B IPYTOU
— ¢opManpaerua, B TpeTheil — TIroko3a. C MOMOIIBI0 OJHUX U TEX )K€ PEAKTHBOB OIPEICITUTE
KaXK710€ BEIICCTBO.

OdopmuTte oTueT, 3aroTHUB TaOJIUITY:
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Uto nenanu Uto Habmr0 12711 YpaBHEHHUsI peakLuil

3. JIOKa)KUTe OMBITHBIM ITyTEM, UTO KapTodenb U Oenblii xJ1e0 coaepkaT Kpaxmal, a Crenoe
s10JI0KO — TITFOKO3Y.
OdopmMute OTYET, 3aMOTHUB TAOJIHILY:

Yro genanu Yro Habaromann BriBosnl

PA3JIEJ 5. KHHETUYECKHUE U TEPMOJAUHAMUNYECKHUE 3AKOHOMEPHOCTHU
IMPOTEKAHUA XUMHWYECKHX PEAKIIUIA
Tema 5.1. CkopocTh XUMHYECKHX peakuuil. XUMHYeCKOe paBHOBeCcHe

[IpakTuyeckoe 3anaTHe Ne 1. CKOPOCTH XMMHUYECKHUX peakumnii. XuMH4YecKoe paBHOBecHe
Lenp — HAyYUThCS BBIBOJUTH KOHCTAHTY XMMHUECKOIO PABHOBECHS.
XO/[ 3AHATHUA:

1. Kakoe coctosiHue 00paTuMoil peakliuy Ha3bIBalOT XUMUYECKUM paBHOBeCHEM?
2. Hanummre ypaBHEHHE KOHCTAHTHI PABHOBECHUS JIJIsl KJKJOT0 U3 CIEAYIOMIUX 00paTUMBIX
IPOLIECCOB:
a) 2N0, (2) = 2NO(r) + 0(2)
0) 3H,(2) + N,(2) = 2NHj3(2)
B) H,(2) + CuO(x) = H,O(2) + Cu(k)
Kak cmectuTcst paBHOBecHE B KaX/10M M3 YKa3aHHBIX CIIy4aeB IIPH YBEJIUUYECHUU JaBIICHUS?

3. B kakoM HanpaBJIEHUU CMECTUTCS PABHOBECHE ITPU MOBBIILIEHUU TEMIIEPATYPBI B CIIEIYOIINX
o0paTUMBbIX peaklusax (TeroBoil 3pPeKT peakuu paccuuTaiiTe 1Mo JaHHbIM NpuiioxeHus [3]):
a) 280:(2) + O»(2) = 2505(2)
0) Hx(2) + Bry(c) = 2HBr(2)
B) Na(2) + 0>(2) = 2NO(2)
4. PaccunraiiTe KOHCTaHTy paBHOBecHs peakiuu CosH,s0; + HCI = Cy5H,,06C1 +H,0

PA3JEJI 6. PACTBOPBI

Tema 6.1. Ilousitue o pacTBopax. UcciienoBanne cBoiicTB pacCTBOPOB
IIpakTnueckoe 3ansitue Ne 1. McciieoBanue cBOiiCTB pacCTBOPOB
Ilenw — 3akpenuTh 3HAHUSI CBOMCTB pacTBOPOB
XOJ 3AHATUA:
Bapuanm 1
3amaua Nel. PaccumraiiTe Maccy BOJAbI W MacCy COJIM, KOTOpbIe HEOOXOIUMO B3STh IS
npurotoBieHus 150 r pactBopa xnopuaa Harpust NaCl ¢ konnentpanueii 1%.
3agaua  Ne2. Ompenenutre  MNPOUECHTHYK  KOHIIEHTpPAUMIO  pacTBOpa,  MOJYYEHHOIO
pactBoperremM 10 r xjopuaa HaTpus B 250 M1 BOJBI.
Bapuanm 2
3amaga Nel. PaccumraiiTe Maccy BOABI M MacCy COJH, KOTOpPbIE HEOOXOAMMO B3ATH IS
npurotosieHus 150 r pactBopa xnmopuaa Hatpust NaCl ¢ konuenTpauuei 5%.
3amaua  Ne2. Ompexpenure  OPOLUEHTHYIO  KOHUEHTPALMI0O  PacTBOpa,  MOJYyYEHHOI'O
pactBopenueM 20 r xsiopuaa HaTpusa B 250 M1 BOJBI.
Bapuanm 3
3amaua Nel. PaccumraiiTe Maccy BOJAbI W MacCy COJIM, KOTOpbIe HEOOXOIUMO B3STh IS
npurotoBieHus 150 r pactBopa xnopuaa Hatpust NaCl ¢ konnentpanueit 10%.
3agaua  Ne2. Ompenenutre  MNPOUEHTHYK  KOHIIEHTpPAUMIO  pacTBOpa,  MOJYYEHHOIO
pactBoperrem 30 r xjopuaa HaTpus B 250 M1 BOJBI.
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2.2. 3apanus AJ151 IPOMEKYTOYHOT0 KOHTPOJISI

Bonpocwt k 3auemy c ouyenxoit

1. Tlpenmer u 3anaunt XuMuu. OCHOBHBIE MTOHATHS XUMUU (XUMUYECKHUI 3JIEMEHT, aTOM,
MOJIEKyJIa, BEIECTBO, aioTponusi). OCHOBHBIE 3aKOHbI XMMHUH (3aKOH IOCTOSHCTBAa COCTaBa
BEIIIECTBA, 3aKOH ABOTraJipo, 3aKOH COXPaHEHHUsI MacChl BEUIECTBa, epuoandeckuil 3akon J[.M.
Menpeneena).

2. Crpoenue llepuoanueckoil cucrembl xumuueckux anemeHntoB .M. Menneneesa,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B CUCTEME U €€ 3HaueHHue. CTpOeHHe aTOMa XUMHUYECKOI0
snemenTa. [IpuBectu npumep Ha snementax 1-3 nmepuona [ICXD J[.U. Menneneena.

3. CoctaB u cTpoeHue BemecTBa. XuMmuyeckas ¢opmyna. OTHOCUTENbHAsT aTOMHas U
MOJIEKyJIsipHass Macca. MaccoBasi 70 3J€MEHTa B XMMHUYECKOM COE€JIMHEHUHU. Brrumciuthb
MacCOBYIO JIOJIIO 3JIEMEHTOB B COCIUHEHUU (110 BHIOOPY YUHUTEIA).

4. Tunbl XUMHUECKOM CBA3M (MOHHAs, KOBaJE€HTHas, METajlIn4yecKas, BOJOPOIHAs),
MeXaHU3M 00pa30oBaHMs, CBOMCTBA BEIIECTB C PA3IMYHBIMU XUMHUYECKUMU CBs3siMU. [IpuBectu
MIpUMEP CXEMbI 00pa30BaHUs KaXKJOTO TUIIA CBSI3H.

5. JlucriepcHble CHCTEMBI: COCTaB, KiaccH(UKalWu, HPUMEpbl BEIIECTB, CBOWCTBA
BELIECTB.

6. UYwucrsle BemecTBa U cMecu. Buabl cMecel, UX 3HaueHHE. BpluncinuTe MaccoBble 10711
KOMITOHEHTOB BEUIECTB B CMECH (TI0 BEIOOPY YyUUTENS).

7. OCHOBHBIE IOJIOKEHUS TEOPUU IIEKTPOTUTHUECKON Aucconuanuu (popMyIupoBKa U
UX CYIIHOCTh). 3anucaTh ypaBHEHNE B MOHHOM BU€ (110 BHIOOPY yUUTEIS).

8. Kucnotsl B cBeTe TEOPUU AIIEKTPOIUTUUECKOHN Tucconuanuu (MOHITHE «KHCIOTHD»,
UX CBOMCTBA UM 3Ha4Ye€HHE). 3amucaTh ypaBHEHHUS PEaKIMil B MOHHOM BHJIE, NMOATBEPKAAIOIINE
CBOICTBA KUCIIOT.

9. OcHOBaHUS B CBE€TE€ TEOPUH OJIEKTPOIUTHUYECKON nucconuanuu (TOHATHE
«OCHOBaHMs», MX CBOWMCTBA M 3HA4Y€HUE). 3alucaTb yPaBHEHUS pEaKUMi B HOHHOM BHIE,
MOJTBEPIKIAI0IIME CBOMCTBA OCHOBAHUH.

10. Conu B cBeTE€ TEOPUHU HIIEKTPOJIUTHUUECKOH aAucconuanuu (MOHATHE «COJIM», HX
CBOICTBa M 3HAaueHHUE). 3amucaTh ypaBHEHHUS peaklUUid B HMOHHOM BHJE, MOATBEPXKAAIOIINE
CBOMCTBA COJIEH.

11. Oxcuzpl B CBETE TEOPUU IIEKTPOIUTUUECKOMN AUCCOLMAMU (TOHATHE «OKCUIBD», UX
CBOWCTBAa M 3HAYEHHUE). 3amMcaTh ypaBHEHMs pEaKkIMii B MOHHOM BHJIE, MOATBEP)KIAIOIINE
CBOMCTBA OKCHIOB.

12. Knaccudukanum XUMHYECKUX peaKIMi (10 KOJMYECTBY M COCTAaBYy pEareHTOB U
MIPOJYKTOB peaKkliu, IO U3MEHEHHIO CTETIEHU OKUCIIEHHUSI, HO TEIIOBOMY 3 (EKTy, M0 HATHUHUIO
KaTaju3aropa, 1o (a3oBoMy COCTOSHHUIO U T.1.). IlpuBecTH mpumepsl ypaBHEHMH peakuuil K
KaXJI0M KiaccuUKaIum.

13. CkopocTh XMMHUYECKON peakiuu, (HakTOpbl BIHUSIOUIME HA CKOPOCTh XMMHUYECKOMH
peakunu. XUMHYECKOE paBHOBECHE U CIOCOOBI ero cmemieHus. IlpuBectu mpumep crnoco6oB
CMEIIIEHNS XMMHYECKOIO PABHOBECHS HA PEAKIIMM CHHTE3a aMMHUAaKa.

14. Meramnsl (nmonoxxenue B [ICXD JI.U. MenneneeBa, ctpoeHue atoma, GU3UIECKUE U
XMMHUYECKHE CBOMCTBA, MpUMeHeHue). [IpuBecTy mpuMepbl XUMHUUECKUX PEAKIMHA METaJIOB Ha
KOHKPETHBIX MpUMepax (ypaBHEHUS 3aMHCaTh B MOJIEKYJISIPHOM U HOHHOM Bu/ie). CrutaBsl (BUIBI,
UX PUMEHEHHE).

15. Crioco0Ob! nomy4yeHust MeTaiioB (001IMe 3Tanbl MPOU3BOICTBA, BUJIBI METAJUTYPIUH C
npumepamu). Kopposus meTamioB (MOHATHE, BUbI KOPPO3UHU U CIIOCOOBI 3aLIUTHI OT KOPPO3UH).

16. Hemeramns! (monosxxenue B [IICXD JI.1. Menneneesa, crpoeHne aroma, pu3ndecKue u
XMMUYECKHE CBOUCTBA, MpUMeHeHue). [IpuBecTr npumMepbl XUMUYECKUX PEAKIUN HEMETAJIOB Ha
KOHKPETHBIX NMpuMepax (ypaBHEHMsI 3alKCaTh B MOJIEKYJISIPHOM U HIOHHOM BHJIE).
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17. Teopust cTpoeHus opraHudeckux coeauHeHuid A.M. BytnepoBa (Ipeanochuiku
CO3/IaHUS, TIOJIOKEHHS TCOPUH U UX MOSICHEHHE C TPUMEpPaMHU, €€ 3HAUCHUE I Pa3BUTHS XUMHUH).

18. Aukanbl (coCcTaB, CTPOCHHE, U30MEPHS, HOMCHKIIATYpa, (PU3HUECKUE U XUMHUYECKUE
CBOICTBa, CIIOCOOBI ONyUEHUE, TPUMEHEHHE).

19. AJnkeHBl W alKWHBI (COCTaB, CTPOCHHE, M30MEpHs, HOMEHKIATypa, (HU3NUECKUue U
XMMHYECKHE CBONCTBA, CIIOCOOBI MOJIy4eHHE, IPUMEHEHHE).

20. AnkanueHbl M apeHbl (COCTaB, CTPOCHUE, U30MEPHS, HOMEHKIATYpPa, (pU3ndecKkue u
XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHHE, IPUMEHEHHE).

21. CnoupTsl (cocTaB, CTPOCHUE, U30MEpHs, HOMEHKIIATYpa, (PU3NYECKHEe U XUMUYECKHE
CBOICTBa, CIIOCOOBI ONyUEHHUE, TPUMEHEHHE).

22. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOCHUE, U30MEPHsI, HOMEHKIIATypa, (PU3HUECKHUEe U
XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHHE, IPUMEHEHHE).

23. VraeBonusl (cocTaB, CTPOCHHE, H30MEPHs, HOMEHKIIATYypa, (PU3HIECKUE U XUMHUIECKHE
CBOICTBa, CIIOCOOBI ONyUEHUE, TPUMEHEHHE).

24. A3zoTcoaepikaiiue OpraHWYeCKHe COCIUHEHUS — aMHUHBI, aMUHOKHUCJIOTBHI, OEJIKH
(coctaB, cTpoeHHe, U30MEpUs, HOMEHKIIaTypa, (U3NYECKUe U XMMHYECKHE CBOWCTBA, CIIOCOOBI
HOJTyYEHUE, IPUMEHEHHE).

25. IlmactmMaccel W BOJOKHA (kiaccudukaius, CBOMCTBa, CHOCOOBI IMOJY4YEHHUS,
OTJIEJIbHBIE IIPEJCTABUTENN U UX 3HAUECHHUE).

3. Kputrepuu oueHuBaHus

Kpumepuu oyenku npakmuueckoz2o 3anamus

Onenka "oriauuno"

3amaHus TMPAKTUYECKOTO 3aHATHS BBIMOJHEHBI B TIOJHOM O0BEME C COOJIOIACHHEM
HeoOXoauMoi mocnenoBaTenbHocTH. OOyuaronuecss paboTalyd TMOJHOCTHIO CaMOCTOSITENBHO:
no100pa HeoOXOIUMBIC JUTSI BRITIOJTHEHUS TPeIaraeMbIX padOT UCTOYHUKHU 3HAHUH, TOKa3aln
HEOOXO0JUMbIE TEOPETUUECKHUE 3HAHUS, TPAKTUUECKUE YMEHHS U HABBIKU.

Pabota opopmicHa akKypaTHO, B ONITUMAJILHOM I (PUKCALIMK PE3YIbTaTOB (hOpMeE.

Ounenka "xopomo"

3amaHus TPAKTUYECKOTO 3aHITHS BBHITIOJHEHBI CTYJACHTaMH B IIOJIHOM OOBEeME H
camocrosiTenbHO. JlomyckaeTcsi  OTKJIIOHEHHE OT  HEOOXOAMMOHN  IMOCHe0BaTeIbHOCTH
BBITIOJTHCHMSI, HE BIIMSIONIEE HA MPABWILHOCTh KOHEUHOTO pe3yibTaTa (IIePeCTaHOBKA ITyHKTOB
TUINIOBOTO IUTaHA, TIOCJTEJIOBATEIbHOCTh BBIMOJHACMBIX 3aJaHUl, OTBETHl Ha BOIPOCHI).
Hcnonp3oBaHbl yKa3aHHbIE HWCTOYHMKM 3HaHMWA. Pabora moka3asa 3HAaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJCHUE YMEHUSMHU, HEOOXOAUMBIMH ISl CaMOCTOSATEIHHOTO
BBITIOJTHEHHS PAOOTHI.

JlomyckaroTcs HETOYHOCTH U HEOPEXKHOCTH B 0(hOPMIICHUH PE3yIbTaTOB PaOOTHI.

Ouenka "y10BJIETBOPUTEIHHO"

3amaHus MPaKTUYECKOTO 3aHATHUS BBIIIOIHEHBI U 0()OPMIICHBI C TOMOIIIBIO MTPenoaBaTes.
Ha BrImonHeHUE paboTHI 3aTpayeHO MHOTO BpeMEHH (JaHa BO3MOKHOCTH JIOZICNIaTh paboTy 1oma).
CtyneHT moka3aj 3HaHHS TEOPETUYECKOTO MaTepHualia, HO HUCHBITHIBAIA 3aTPYJHEHUS MpU
CaMOCTOSITEIIEHOM padoTe CO CTATHCTUYECKUMHU MaTepUATTaMH.

OueHka '""Hey10BJI€TBOPUTEIBbHO"

BricTaBmsiercs B TOM ciy4ae, KOTJa CTYISHT OKa3alics HE IOATOTOBICHHBIM K
BBIMIOJTHEHUIO 3a/laHuil TMPaKTUYecKoro 3aHATUA. [lodydeHHbIE pe3ynbTaThl HE MO3BOJSIOT
CeNaTh MPABWILHBIX BRIBOJIOB U MOJIHOCTHIO PACXOJIATCS C MOCTABICHHOU 1ebio. OOHApYKEHO
IUI0X0€ 3HAaHUE TEOPETUYECKOTO MaTepuaa u OTCYyTCTBHE HEOOXOIUMbIX YMEHHIA.

Kpumepuu ouenusanus nadopamopnoii pabomot
OneHKa «OTJIMYHO CTABUTCS €CITU PabO0Ta BBIIOJIHEHA MTOJIHOCTHIO U TPABUIIBHO, CICTIaHbI
IpaBUJIbHbIC HAOIIOICHUS U BBIBOIBI;
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9KCIIEPUMEHT OCYIIECTBIICH I10 TUIAHY C YY4ETOM TEXHUKH O€30ITaCHOCTH U TIPABUII PAOOTHI
C BEIIECTBAMHU U 000PYIOBAaHHEM;

MIPOSIBIICHBI OPTAaHU3AIMOHHO - TPYIOBBIC YMEHUSI, MMOIEPKUBAIOTCS YUCTOTA pabodero
MecTa M MOPSJIOK (Ha CTOJIe, SKOHOMHO HCIIOJIB3YIOTCS PEAKTHBBI)

O1eHKa «XOPOI0» CTABUTCS €U paboTa BEITIOJTHEHA IPABIIILHO, C/ICTIaHbI PABUIIHHBIC
HaOJIFO/ICHUST ¥ BBIBOJIBI, HO TIPU 3TOM 3KCIIEPHUMEHT TPOBENICH HE MOJIHOCTHIO WM JIOMYIIEHBI
HECYIIIECTBEHHBIC OITUOKHU B pabOTe C BEMIECTBAMU U 000Dy IOBAHUEM.

OneHKa «y10BJIeTBOPHTEIbHO» CTABUTCS €CIIM paboTa BBHITIOJTHEHA TPABHIILHO HE MEHEE
YeM HAIOJIOBUHY WIIM JOIYIIICHA CYIIECTBEHHAs OIMMOKA B XOJE IKCIIEPUMEHTA B OOBSICHCHHH, B
oopmieHnn paboThI, B COOJIIOICHHH TIPABUII TEXHUKHU 0€30MaCHOCTH Ha paboTe C BENIECTBAMU U
000pyI0BaHHEM, KOTOPAsi HCHPABIISIETCS IO TPEOOBAHUIO IeJarora

OneHka  «HeyIOBJETBOPUTEIbHO» CTABUTCS  €CJIM  JIONMYIIEHBI  Ooliee  JBYX
CYIIECTBEHHBIX OMIMOOK B XOJE: JKCIIEPUMEHTA, B OOBSICHEHWH, B OPOpMIICHHU DPAOOTHI, B
COOJIFOJICHUH TIPABHJI TEXHUKU OE30MACHOCTH NMPHU PadOTe C BEIIECTBAMH M O0OPYJIOBaHHEM,
KOTOpPBIC yUaIHIICS HE MOXKET UCTIPABHUTH Jake M0 TPEOOBAHUIO Mearora.

Kpumepuu oyenusanusn zauema

Onenka «OTIHYHOY:

1. 'my6okoe u MpoYHOE YCBOCHUE IPOrPaMMHOTO MaTepHalia.

2. Pa3BepHyTHIN, apryMEHTHPOBAHHBI OTBET HA BOMPOCHI OWJIETA.

3. CBoOoiHOE Bia/IeHNE KOHIIETITYaJIbHO-TIOHATHIHBIM anlapaToM.

4. ITonnMaHue MPUYUHHO-CIIECTBEHHBIX CBS3EH.

6. TouHOCTH 1 00OCHOBAHHOCTH BBHIBOJIOB.

7. TouHble, IOJTHBIE U JIOTUYHBIE OTBETHI HAa TOTIOJIHUTEIbHBIE BOIPOCHI.

Onenka «Xoporioy:

1. [TostHOE 3HAHKE MPOTPAMMHOTO MaTepUaa.

2. B 1iesiom morudecku KOppeKTHOE, HO HE BCET/Ia apTyMEHTUPOBAHHOE U3JI0’KEHHE OTBETA
Ha BOIIPOCHI OMJIeTa.

3. Hanmnuue He3HAUYNTEIBHBIX HETOYHOCTEH B YIOTPEOICHUH TEPMHUHOB.

5. TouHOCTH 1 0OOCHOBAHHOCTH BBEIBOJIOB.

6. [IpaBUIIbHBIE OTBETHI HA JOTIOJHUTEIHHBIC BOITPOCHI.

Onenka «Y 10BIETBOPUTEIHHOY:

1. IToBEpXHOCTHOE YCBOEHHE TPOTPAMMHOI0 MaTepuaia.

2. HemoctrarouHo MOJHOE HU3JOKEHUE TEOPETUYECKUX BOIMPOCOB HK3aMEHALMOHHOTO
ounera.

3. 3arpyaHeHue B TPHUBEACHUU TMPUMEPOB, TOATBEPKIAIONINX TEOPETHUUYECKUE
MIOJIO’KEHUS.

4. Hanmune HETOYHOCTEH B yHIOTPEOJICHUH TEPMHUHOB.

5. Heymenue yeTko cpopMyIupoBaTh BEIBOIBL.

6. [TorpemHocTy Mpu OTBETaxX Ha JAOMOJHUTEIBHBIE BOIIPOCHI.

Onenka «HeynoBIeTBOPUTEIEHON:

1. CymiecTBeHHbI€ MTPOOEIBI B 3HAHUSIX OCHOBHOTO MPOrPaMMHOT0 MaTepuara.
2. HecrtocoGHOCTH OOBSICHUTH OCHOBHBIE KATETOPUH U 3aKOHOMEPHOCTH.

3. HeymeHue BBICTUTH TI1aBHOE, CIETATh BBIBOBI U O0OOIICHHMS.

4. HempaBuiibHbBIE OTBETHI HA JOTMOJHUTENbHBIE BOTIPOCHI.



