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1. ITacnopT ¢oHIa OLIEHOYHBIX CPEICTB

1.1. O6saacTh NpUMeHeHUsI

@OHJI OLICHOYHBIX CPEACTB MJIA NMPOBEACHUS TEKYLIETO KOHTPOJISA U IPOMEKYTOYHOMN
aTTectauuu odydaromuxcs (nagee — GOHA OIEHOYHBIX CPENCTB) MpeaHa3HAYEH NIl TPOBEPKHU
pe3ynbraroB ocBoeHus yaeOHoU qucnuriinabel CO0.01.09 XuMus ocHOBHOM TPo(hecCHOHATBLHOM
o0pa3oBaTeNbHON MpOrpaMMbl CpeAHEero MpodeccuoHaIbHOTO o0pa3oBaHus (mamee —
o0Opa3oBarenbHOM MporpaMMmel) 1o crernuanbHocTu 38.02.07 bankoBckoe /110, HapaBIeHHOCTh
Opranu3zanys KpeAUTHBIX U PACYETHBIX OAHKOBCKHX OTEpaIlHii.

dopMa NpOMEKYTOYHON aTTECTALUU 110 CEMECTPAM.

CemecTp
BTOpOit

®dopMma aTTecTallN
3a4er ¢ OCHKOMN

OcBoenne coxaepkanus o06meoOpa3zoBaTenbHoil yueOHnoit muctumummael COO0.01.09
XuMmus obecrieyrBaeT JOCTHKEHNE 00YUYarOIMMHUCS CIEAYIOUUX Pe3yIbTaTOB:

Koa u HamMeHOBaHUe HnaﬂnpyeMble pe3yabTaTbl OCBOCHHUS THUCHUIIIHHDBI

pelieHus 3a1a4
poeCCHOHATBHON
JESTETBHOCTH TPUMEHHUTETBHO

- TOTOBHOCTh K TpPYyIdy, OCO3HAHHUE
LIEHHOCTH MacTepCTBa, TPYA0t00ue;
- TOTOBHOCTb K aKTHBHOI JICSTEIbHOCTH

dopmupyembix Ob6mmue JucnuninHapHbie
KOMIIETCHIMI
OK 01. Beibupats crioco0sr B yacTu TpPy10BOr0 BOCIIUTAHUS: .
- BJIAJICTh CHCTEMOM

XUMHYCCKUX 3HaHPII>i, KOTOpas
BKJIKOYACT:

OCHOBOITIOJIararomue IOHATHA

K pa3JInYHLEIM KOHTEKCTaM TEXHOJOTUYECKOM M COLMaJIILHON (XUMHUYECKHH OJIEMEHT, aToM

2 2

HAaIpaBJIeHHOCTH CHocoOHOCTh SJIEKTPOHHas 06O0JI0UKa aToMa,

WHULUHUPOBATB, IUNIaHAPOBATh | o p- d-3neKTpOHHEIE

2 2

CaMOCTOSATENBHO  BBIMONHATE  TAKYIO | ooGurany ATOMOB HOH

9 9

ACATEIBHOCTD, MOJIEKYIa, BaJICHTHOCTD,
- HWHTEpeC K pa3Iu4yHbIM chepam EKTPOOTPHIIATENBHOCTD,

npodeCcCHOHANBHOM AESATEIBHOCTH. CTereHb OKHCIICHHs

b

XAMHYECKas  CBSI3b,  MOIIb,

MOJISIpHAsT Macca, MOJISIPHBIN
00BEM, YIJIICPOAHBIA CKEJIET,
(GyHKIIMOHATbHAS rpynmma,
pamuKai, W30MEpHs, W30MEpHI,
TOMOJIOTHYECKHN pan,
TOMOJIOTH, YTJIEBOJOPOJIBL,
KHCIIOPOA- M a30TcoJeprKaIne
COCAMHEHNS, OroNIOTHYEeCKU
aKTHBHBIC BEUIECTBA (YTIIEBOIHI,
XKHUPBI,  O€lKW),  MOHOMEp,
ToJIUMeEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIpHBIE
COC/IMHCHUS, KPUCTALTMICCKAST
pelieTka, THITBI XUMHYCCKUX
peaknuit (oxucIUTENEHO-
BOCCTaHOBUTEIIHHEIE, 9K30-U
SHIIOTEPMHYECKUE, peakuuu
HOHHOTO O0OMEHa), pacTBOD,
AIIEKTPOJHTHI, HEIIEKTPOJIHTHI,
AIIEKTPOIUTHYECKAS

JICCOLranys, OKHCIIUTEIb,
BOCCTaHOBUTEIIb, CKOpPOCTh
XUMHYECKON peakuuu,
XUMHYECKOE paBHOBeECHE),
TEOPHUHM W 3aKOHBI (Teopus
XHUMHUYECKOTO CTPOEHHUSI

pa3BuBaTh KPCAaTUBHOC MBIIIJICHUC TIPU
PEHICHNHU )KU3HCHHBIX HpO6J’I€M




opraHuveckux BemecTB A.M.
Bbytnepoga, Teopus
BIIEKTPOIUTUYECKON
JIUCCOIMAIIAHN, TIEPUOINICCKUN
3akoH [[.1. MenneneeBa, 3aKoH
COXpaHEHHs MacChl), OCHOBAHUS
JUTSt CpaBHEHWUSI,
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SI3BIK XUMHH,
(haKTOJIOTHYECCKUAE CBEJCHUS O
CBOICTBaX, COCTaBe, MOMYYEHUU
1 0e30MacHOM HCIOJIb30BAHUN
BOXHEHITMX HEOPTaHWMUECKUX U
OpPraHWYECKHUX BEIIECTB B OBITY
W TIPAaKTHICCKOH JESATEIbHOCTH
YelloBeKa,

- YMETh BBISBIISTH XapaKTepHBIC
OpU3HAKK M B3aUMOCBA3b
H3YYEHHBIX MOHSTUH,
paccMaTpuBaeMbIX  SIBICHHSX;
IPUMEHATh COOTBETCTBYIOIHE

MOHATUS npu ONMCaHUU
CTPOCHUSA 51 CBOMCTB
HEOPTaHUYECKUX u

OpraHMYeCKUX BEIIECTB U MX
MpeBpalIeHnud;  B3aUMOCBS3b

XUMHUYECKHUX 3HAHUHI c
HMOHATUSAMHI U
[IPEACTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh UCII0JIb30BATh

HAUMCHOBAHUS XUMHNUYECCKUX
COCIMHEHUN MEXTyHapOIHOTO
coro3a TEOPETHUUECKOMN u

TIPUKJIAAHOM XUMUHU "
TPUBUAIILHEIC Ha3BaHHS
Ba)KHENIITUX BEIIECTB
(aTHneH, aleTUIEH,
TIIUTEpHUH, (enoM,
(dbopmampaerum, YKCyCHast

KHCIIOTA, TNILUH, YTapHbI{ ras,
YIJIGKHCNBIA ~ Ta3,  aMMHaKk,
raiieHasi M3BeCTb, HeramieHas
W3BECTb, TIMThEBas COJAa W
JPYTHX), COCTABITH (POPMYIIBI

HCOPraHNn4CeCKrUX u
OPraHn4CeCKuxX BCIICCTB,
YpaBHCHUA XUMHUYCCKUX

peaKuHﬁ, OOBSIICHATE UX CMBICJI;
NOATBCPKAATH XUMHYCCKUC

CBONCTBa BEILIECTB
COOTBETCTBYIOLLMMHU
SKCHEPUMEHTAMU U 3aMUCAMHU
YpaBHEHUI XUMHUYECKUX
peaxuuii;

- YMETb YCTaHaBJIUBATh

NMPUHAJIC)KHOCTE  U3YYCHHBIX
HCOPraHNYICCKUX n




OpPraHMYeCKMX  BEHIECTB K
ONIPENIENICHHBIM ~ KJIaccaM |
rpymnmnam COEMHEHUI],

XapaKTepru30BaTh WX COCTaB U
BayKHEHIIIHME CBOICTBA;
OMPENEISATh BUJIbI XUMUYECKUX
cBsi3ell (KOBaJICHTHAs, MOHHAS,
MeTaJuIn4decKas, BOJOPOIHAA),
THUIIBI KPUCTAJUTUICCKUX
pemeTok BEIIIECTB;
KJ1acCu(UIMpPOBaTh
XMMHUYECKHE PEaKIHu;

- c(hopMHIpOBATH
Npe/ICTaBIICHUS: 0
XMMHUYECKOI  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM
KapTUHBl MHUpA, POJH XUMHUHU
B MTO3HAHUU SIBIICHUIA
mpUpoAsl, B (OPMHUPOBAHUH
MBIIIUTCHUS U KyJbTYpPBI
JUYHOCTH, ee
(bYHKIMOHATBHON
IPAaMOTHOCTH,  HEOOXOIUMOIt
JUI  PEIICHUS TPAKTUICCKUX
3agaq u 9KOJOTUYECKH
00OCHOBaHHOT'O OTHOWIEHUS K
CBOEMY 37I0POBBIO U ITOIXO/IbI 1
MIPUPOIHOM cpefie;

- YMETh IPOBOJUTH PACUETHI 1O
XUMHYECKHUM  dopMyIaM U
YPaBHCHHSIM XUMHYCCKUX
peaKmmii ¢ WCIONE30BaHUEM
(busnuecKux BEJIMYHH,
XapaKTepU3YIOLINX BEIEeCcTBa C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, o0beMa (HOpMasbHBIE

yCJ'IOBI/IH) ra3oB, KOJHMYCCTBA
BCIICCTBA, HCIIOJIB30BAaTh
CHUCTCMHBIC XUMHUYCCKHUEC

3HaHUA IJId OPpUHATHUA pemeﬂnﬁ
B KOHKPCTHBIX  KU3HCHHBIX
CUTyanusx, CBs3aHHBIX C
BCHICCTBAMM U UX IPUMCHCHUECM

OK 02. Ucnons3oBate | B o0sacTM meHHOCTHM Hay4HOro | -  yMeTb  IJIAHUPOBaTb U
COBPEMEHHBIE CpECTBAa IIOMCKA, | MO3HAHMSA: BBINOJIHATD XUMHYECKUH
aHanM3a M UHTephpeTanuu | - copMHUPOBAaHHOCTE MHPOBO33PEHHS, | SKCHEPHMEHT (mpeBpamieHus
nH}popManuy, 1 | COOTBETCTBYIOLIETO COBPEMCHHOMY | OPraHMYEeCKMX  BEINECTB  IIPHU
WH(OpPMALIMOHHBIE  TEXHOJIOTHH | YPOBHIO pa3sBUTHSA HaAyKH U | HarpeBaHUHM, MOIyYCHHUE STUIICHA
JUIs 0O0IIECTBEHHON ITPAKTUKH, OCHOBAHHOTO | ©  H3y4eHHE €ro  CBONCTB,
BBITOJIHEHUS 3aja4 | Ha Juanore KyJIBTYp, | KAYECTBEHHBIE  pEakIuu  Ha
npohecCHOHAIBHON CIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO | albJeruAbl, Kpaxmall, YKCYCHYIO
JIEATENHLHOCTH MeCTa B MOJHUKYJIBTYPHOM MHUPE; KUCIIOTYy; JeHaTypauus OelIKoB
- COBEpIICHCTBOBaHME S3BIKOBOW U | IpM  HAarpeBaHuUH,  LIBETHBIE
YUTATEIbCKOW KyJIBTYPhl KaK CpeAcTBa | peakiuu OENKOB;  IPOBOJIHUTH
B3aUMOJAEHCTBUSL MEXAy JIIOABMH M | peakiud  HOHHOTO  OOMeHa,
TTO3HAHUS MHPa; ONpEeNeNsATh  Cpely  BOJHBIX
- OCO3HaHME [IEHHOCTH HAy4YHOH | pacTBOPOB, Ka4eCTBEHHBIC
JeTEIILHOCTH, TOTOBHOCTh | peakuuu Ha cynbdar-, KapOoHaT-
OCYIIECTBIISTD MIPOCKTHYIO U | ¥ XJIOpHJI-aHHOHBI, Ha KaTHOH




HCCIIEIOBATEIBCKYTO JeSTETHHOCTD
WHAWBHUIYAJIbHO U B TPYIIIIE;
Ogianenne YHHBEPCAJIBHBIMH
Y4eOHBIMH NMO3HABATEJILHBIMH
JeHCTBUSIMU:

B) padorta ¢ undopmanueii:

- BJIaACTh HaBbIKaMH MOJIyUYCHUA

AMMOHUS; pemarthb
IKCIEPUMEHTAHBIC 33/1a4U 110
TeMaM "Mertamrsr" u
"Hemeramibl") B COOTBETCTBUU C
npaBUJIaMU TEXHUKH
6e30acHOCTH TPU OOpaICHUN C
BEIlECTBAMH M J1abOpaTOPHBIM

uH(opManMK M3 UCTOYHHMKOB Das3HBIX | 000pylIOBaHHEM; IIPEJCTABISAThH
THUIIOB, CAMOCTOSTEIBEHO OCYIIECTBISATh | PE3yJIbTaThI XUMHYECKOTO
MOWCK, aHajM3, CHCTEMaTH3alMi0 U | dKCIepuMeHTa B (opMe 3amucu
HHTEPIIPETaNIo MHQOpMaWH | ypaBHEHUH  COOTBETCTBYIOIIMX
Pa3INIHBIX BUJIOB " ¢dopMm | peaktmii u  opMyImpoBaTh
MIPEACTaBICHNUS; BBIBOJBI Ha  OCHOBE  3THX
- co3maBaTh TEKCTHl B PAa3lIMYHBIX | PE3yJbTATOB;
¢opmaTax C yd4eToM Ha3Ha4YeHHSA | - YMETb aHATM3UPOBATh
uHpOpMaLMK W LENEBOH ayAUTOPUH, | XUMHUYECKYIO nH(popManuio,
BEIOMpas OTNITUMAJILHYIO dbopmy | momygaemyto u3 Ppa3HbIX
[IPEICTaBICHNS U BU3Yyalu3alluu; HUCTOYHHUKOB (CPEICTB MAacCOBOM
- OLICHUBATh JIOCTOBEPHOCTh, | HHpOpManuy, cetb VHTEepHEeT n
JIETUTUMHOCTh nHdpopMmanuy, ee | apyrue);
COOTBETCTBUE MPaBOBBIM U | - BIageTh OCHOBHBIMH METO/aMHU
MOpPaJIbHO-3THYECKUM HOpPMaM; HAy4HOTO IIO3HAHWs BEIIECTB M
- UCIIONIb30BaTh CpeACTBa | XUMHYECKUX SIBJICHUH
HH(GOPMAITHOHHBIX u | (mabmoncHue, HU3MEpeHHe,
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHHA B | SKCIIEPHMEHT, MOJECIHPOBAHHE);
peLIeHuH KOTHUTHUBHBIX, | - YMETh NPOBOJMUTH PACUETHI IO
KOMMYHUKaTHBHBIX u | xumudeckuM — Gopmynam |
OpTaHHU3aIOHHBIX 3a1a4 ¢ | ypaBHEeHHIM XMMHYECKUX
cobmoaeHneM TpebOBaHUH | peakMii ¢  HCIIOJIb30BAHHEM
SPTOHOMHKH, TEXHUKH O€30MacHOCTH, | Pu3ndecKux BEJINYHH,
THTHEHHBI, pecypcocOepexxeHts], | XapakTepu3yloUIUX BellecTBa ¢
NPABOBBIX M JTUYECKHX HOPM, HOPM | KOJMYECTBEHHOMN CTOPOHBI:
nH(popMaMOHHOI Oe30macHOCTH; Mmaccel, o00bema (HOpMaJbHbIC
- BIIaJ€Th HABBIKAMHU PACIO3HABAHUS M | YCIOBHS) Tra30B, KOJHYECTBA
3aLIHTHI nHdopManuy, | BelecTna; UCIIONIb30BaTh
MHPOPMAILIMOHHON 0€30MacHOCTH | CUCTEMHbIE XMMHYECKHE 3HaHHS
JMYHOCTH; JUIL  TPUHATHS  pEIICHWH B
KOHKPETHBIX KHU3HEHHBIX
CHUTYaIIX, CBSI3aHHBIX c
BEIIECTBAMH M UX IPUMEHEHUEM
OK 04. DddexTnBHO -  TOTOBHOCTh K CaMOpPa3BUTHIO, | -  yMeTh  IIAHHPOBaTh U
B3aUMOJICHCTBOBATH U pabOTaTh B | CaMOCTOATEIBHOCTH U | BBINOJHATH XUMHYECKUH
KOJUIEKTHBE U KOMaH/1e CaMOOIPEIENICHUIO; IKCIIEPUMEHT (npeBpateHus
-OBJIaJICHUE HaBBIKAMU | OpPraHUYEeCKHX  BEIIECTB  IPH
yueOHO-HCCIIeI0BaTENLCKOM, HarpeBaHnH, MOJIyYEHHE 3THIICHA
MPOEKTHOM u COLMAJILHOM | U WM3y4YeHHEe €ero  CBOWCTB,
JIeSITEIIbHOCTH; Ka4eCTBEHHBIE  PEaKIUM  Ha
Ogiasenne YHUBEPCAJIbHBIMHU | anbAETHIBI, KpaxMall, YKCYCHYIO

KOMMYHHKATHBHBIMU JefiCTBUAMU:
0) coBMeCcTHAsI 1eATeJIbHOCTD:

- MOHMMATh " UCTIONIB30BaTh
MIPEUMyIIECTBA KOMaH/IHON u
WHIUBHUIYaJIbHOI paboThI;

- TNPUHUMAaThb LEIH  COBMECTHOM
NEeSTETbHOCTH,  OPTraHW30BBIBATE |
KOOPAWHUPOBATh JEHCTBHA TIO €€
JOCTIDKEHUIO: COCTaBIIATh UIaH
JIefcTBUH, pacIpeAeTsTh PO C YIETOM
MHEHHH  Y4aCTHHKOB 00CyXIaTh

PE3YIbTATBL COBMECTHOM pa6OTBI;

KUCIIOTY; JIeHaTypauus OeJKoB
IpH  HAarpeBaHUH, I[BETHBIE
peakiuu  OENMKOB;,  MPOBOAUTH
peakiMi ~ HMOHHOTO  OOMEHa,
ompeneniTh  CpeAy  BOITHBIX
PacTBOpOB, KauyeCTBCHHBIC
peakiuu Ha Cyibdar-, KapOoHaT-
U XJIOPHI-aHWOHBI, HAa KAaTHOH
aMMOHHUS; pemaTh
OKCIICPUMCHTAJIbHBIC 3aJadyu I10
TeMam "Mertamisr" u
"Hemetamnsr") B COOTBETCTBUH C
ImpaBujiaMu TEXHUKHN
0E€30MMacCHOCTH MPH 00palieHUuu ¢




- KOOPAWHUPOBATH U BBIITOIHATH Pa0OTy

BC€IICCTBAMH H J'Ia60paTOpHBIM

B YCIIOBHUSIX PEAbHOTO, BUPTYAJIbHOTO U | 000pYyIOBaHHEM;  IIPEJICTABIATH
KOMOMHHPOBAHHOTO B3aUMOZCHUCTBHUSA; | Pe3yJsbTaThl XUMHUYECKOI0
- OCYILIECTBIIATD MO3UTHUBHOE | SKCHepuMeHTa B (opMe 3aIruch
CTPaTEeru4ecKoe IIOBE/ICHHE B | ypaBHEHUII  COOTBETCTBYIOLIUX
pasNMYHBIX ~ CUTyallMAX, TPOSBIATH | peakuuii ©“  (OpMyIupoBaTh
TBOPUECTBO M BOOOpaKeHUE, OBITh | BEIBOZEI HA  OCHOBE  DTHX
MHULMATUBHBIM pe3ynbTaToB

Ogianenne YHHBepPCaJIbHBIMHU

PeryJssiTHBHBIMH AeiiCTBHSIMH:

) NpUHATHE ce0s N APYTruX JIoaeii:

- TPUHUMAaTh MOTHUBBl M apryMEHTEHI
JIpYyTHX mroneit pu aHan3e
PE3yJIBTaTOB ACATEILHOCTH;

- TpHU3HABaTh CBOE IPaBO M IIPaBO
JIPYTHX JTFOICH Ha ONTHOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh
MUD C MO3ULIMU APYTOro YEJI0BEKA;

OK 07. CopeiicTBoBaTh | B 06/1acTH 3K0JI0rHYECKOT0 - chopmupoBaTh MpeCTaBICHNUS:
COXPaHECHUIO OKpy>Karouiell | BoCIUTaHUA: 0 XHMHYECKOH COCTaBIISIOUIEH
cpensl, pecypcocOepexxeHunto, | - chOpMHUPOBAHHOCTh DKOJIOTHUECKOH | €CTECTBEHHOHAYYHOH  KapTHHBI
MIPUMEHSTH 3HaHUSI 00 U3MEHEHUH | KYJIBTYpBHI, MIOHUMAaHUe BIMSIHUA | MHpa, POiIM XMMUU B INO3HAHUU
KJIIMATa, IPUHIUINEI | COLUATbHO-DKOHOMUYECKUX MPOLIECCOB | ABICHUN HIPUPOIBL, B
OepexIIMBOTO MPOU3BOJCTBA, | Ha COCTOSIHUE IPUPOJHON u | popMupoBaHMM MBIIUIEHUS H
3GQEKTUBHO  JIEHCTBOBaTh B | COLMANBHOM cpenpl, OCO3HAaHME | KYJBTYpPHI JINYHOCTH, ee
Ype3BbIYAHHBIX CUTYaLUsX rII00aTBHOTO xapakrepa | (GyHKIMOHATBHOH TPaMOTHOCTH,

9KOJIOTHIECKHX TPoOIIeM; HEOOXOMUMOW  JUISL  pEHICHHS
- IUIAHUPOBAaHWE M OCYIIECTBICHHE | MPAKTHICCKUX 3amaq u
JIEHCTBUN B OKpyXXalomeld cpeje Ha | SKOJIOTHYeCKH  00OOCHOBAHHOTO

OCHOBE 3HaHHs LeJed YCTOHYMBOTO
Ppa3BUTHA YCITIOBEYCCTBA,

aKTUBHOE HEIpUATHE JEUCTBUH, | - YyMEThb
MIPUHOCSUINX BpEJ OKpYKaroUlel cpene;

- yMeHHUE IIPOrHO3UPOBATh

HeOIaronpusITHEIE DKOJIOTUYECKHE | IeATeNbHOCTH B
MOCJIEACTBUS IpeJIpUHIMAEMBIX

JIeCTBUH, IPEAOTBpAILATh UX;

OTHOIIEHHS K CBOEMY 3/10POBBIO U
MIPUPOJIHOM Ccpelie;

coOmoaTh MpaBHiIa
9KOJIOTHYIECKH  LIENIECO00Pa3HOTO
MOBEZICHUsI B OBITY WM TpPYOBOM
HeNnIx
COXpaHEHHS CBOETO 3/I0POBbS H
OKpy>Karolled NpUpOAHOI cpebl;

- pacIIMpeHHEe OIbITa MAESTENBHOCTH | yUHTHIBATH OITACHOCTh
HKOJIOTHYECKOU HANPABIEHHOCTH; BO3/IEHCTBYS Ha )KUBBIC
- OBIIA[ICHHE HABBIKAMH OPraHU3MBbI OIpe/IeIeHHBIX
y4eOHO-HCCIIeJOBATENBCKOM, BELIECTB,  [OHUMAs  CMBICI
HPOEKTHOM U COLMAIbHOM TIOKa3aTes TpeneabHOMN

JCATCIBHOCTH,

HOHYCTHMOﬁ KOHICHTpaluu

JINYHOCTHBIE Pe3yJIbTATHI PeaJu3alui NPOrpaMMbl BOCIIUTAHUSI

JINYHOCTHBIE pe3yJIbTaThl Kon
peajn3anuy NporpaMMbl BOCIIMTAHUSA JIMYHOCTHBIX
(Oeckpunmopbwt) pe3yJabTaToB
peaau3anuu
NPOrpamMMbl
BOCIIMTAHMUS
[IposBisirolii ¥ JEMOHCTPUPYIOIIMH YBaXXEHHE K TPYAy UEJIOBEKA, JIP 4

OCO3HAIONIMK IIEHHOCTh COOCTBEHHOTO TpyAa M TpyJda JpYTUX JIOACH.
DKOHOMHMYECKH aKTHBHBIM, OPUEHTUPOBAHHBIM HAa OCO3HAHHBIN BBIOOp cepbl
HpO(l)CCCHOHaHBHOfI ACATCIIBHOCTH C YYCTOM JIMYHBIX >XW3HCHHBIX ILJIAHOB,
MOTPeOHOCTEH CBOGH CEMBbH, POCCHMCKOro oOmiecTBa. BrIpaxkarouuit
OCO3HAaHHYIO TOTOBHOCTh K TMOJYUYEHHIO MPOGECCHOHATHHOTO 00pa3oBaHUsl, K




HEeNpepbIBHOMY 00pa30BaHUIO B TEYEHHE IJKU3HU JleMOoHCTpupyromui
IIO3UTHBHOE OTHOIIEHHE K PETYJIMPOBAHHUIO TPYAOBBIX  OTHOILIEHUHN.
OpueHTUpOBaHHBIH ~ Ha  camMooOpa3oBaHME M NPO(HECCHOHAIBHYIO
MEPEIOAroTOBKY B YCIIOBUAX CMCHBEI TEXHOJIOI'NYECKOI'O YKiIaga n
COIYTCTBYIOIIUX COLMAJIbHBIX nepeMeH. Crpemsuiics K (OPMHPOBAHUIO B
CeTeBOM cpele JHUYHOCTHO M  Mpo(hecCHOHATbHOTO KOHCTPYKTHBHOI'O
«uu(poBoOro cieaa»

OcoszHarommii  cedst TpaxaanuHoM Poccum u  3amutHHKOM OTedecTBa,
BBIPXAIONIUI CBOIO POCCUUCKYIO HIEHTUYHOCTh B MOJHUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIIBHOM POCCHUHCKOM OOIIECTBE W COBPEMEHHOM MHPOBOM
coobmrectBe. Co3Haromuii cBoe eAMHCTBO ¢ HapogoMm Poccuu, ¢ Poccuiickum
roCyJ1apCTBOM, JIEMOHCTPUPYIOUIMKA OTBETCTBEHHOCTh 3a Pa3BUTHE CTPAHBI.
[TposiBrsitoINi TOTOBHOCTH K 3aIuTe POMuHBI, CIOCOOHBIN apryMEeHTHPOBAHHO
OTCTauBaThb CYBCPCHUTCT KW AOOCTOMHCTBO Hapoada POCCI/II/I, COXpaHATb H
3alMIIaTh UCTOPUYECKYIO ITpaBay 0 POCCUIICKOM rocyiapcTBe

JP 7

bepexxnuBo OTHOCAUIMIICS K NPUPOJHOMY HACIEAHUIO CTpaHbl W MHpAa,
MPOSIBIISIOMUN  C(HOPMUPOBAHHOCTh HIKOJIOTMYECKON KYJIBTYpHl Ha OCHOBE
MOHUMAaHHUS BITUSTHUS COILIMAJIbHBIX, HKOHOMUYECKUX u
npodeCCHOHATLHO-TIPOU3BOICTBEHHBIX MPOIIECCOB HAa OKPYXKAIOIIYIO CPEmy.
Bripakaromuii nesiTeIbHOe HENPUSATHE NEUCTBUM, TPUHOCAIIMX Bped MPUPOJIE,
pacmo3HAOIIUKA  OMACHOCTH  CpeAbl  OOWTAaHWS,  MPEAYNPEKIAIONTII
PUCKOBaHHOE TOBEJEHHE JAPYTUX TpaxaaH, MNOMYJISPU3HPYIOMIMA CrIOCOObI
COXpaHEHUs ITaMATHUKOB [IPUPOJBI CTPAaHbI, PETHOHA, TEPPUTOPHUH, ITIOCEIICHUS,
BKJIIOUEHHBIN B 00IIIECTBEHHbIE MHUIMATHUBbI, HATIPaBJIEHHbIE Ha 3a00Ty 0 HUX

JIP 10

AKTHBHO MPUMCHATH MMOJIYUYCHHBIC 3HAHWA HA IIPAKTUKC.

JIP 22

1.2. HnannpyeMble PE3yJabTaTbl 0CBOCHUSA KOMIIeTeHIIii

B pesynbrare ocBoenus nporpammbl auciuiinael COO0.01.09 Xumus yduThIBarOTCS

IUTAaHUpYEMble pe3yibTaThl ocBoeHus 00mux (OK) koMmnereHuii:

Kon Conep:xanue Ilnanupyembie pe3yJbTaThl 0CBOCHHSA
KOMIIeTeHIIUI KOMIIeTEeHIIUH KOMIIeTeHIMI
OK 01 Bri6upats criocoObt Ymenus:
pereHus 3a1a49 pacrio3HaBaTh 3aJady HM/WIM  [POOJieMy
npodeccHOHATBLHON B TPO(ECCHOHATBHOM W/WIH COIUATEHOM
JeSTEeTbHOCTH KOHTEKCTE
MPUMEHUTEIHHO aHAJM3UPOBATh 33Jady W/WiIH TpolieMy u

K Pa3JIMYHbIM KOHTCKCTaM

BBIJIETIATH €€ COCTAaBHBIE YACTH

OTIPEEIISATH ATAIBI PEIICHHUS 32191
BBISIBIIATH u a3 dexTuBHO WCKATh
nH(pOpMaINI0, HEOOXOANMYIO I PEIICHUS
3a/1a4d WU/UITU TTPOOIIEMBI

COCTaBJIATH IIaH JCUCTBUS

OIpEACIIATh HEOOXOUMBIE PECYPChHI

BIIQJICTh AKTyaJIbHBIMH METOJaMU PaOOTHI
B ITPO(eCCHOHAILHOM U CMEXHBIX chepax
pean30BLIBATh COCTABICHHBIN MJIaH




OLICHUBATh PE3YyJIbTAT U TMOCIEACTBUS CBOUX
JNEUCTBUN (CaMOCTOSATEIHLHO MU C TTOMOIIBIO
HAaCTaBHUKA)

3HaHus:

AKTYJIbHBIN npodeccuoHaNbHBIHI
U COLMAJIbHBIH KOHTEKCT, B KOTOPOM
MIPUXOAUTCS PabOTATh U XKHUTh

OCHOBHBIE UCTOYHUKHU uHdopmanuu
U pecypchl Ui pelleHus 3ajad U mpoliem
B Npo(ecCHOHATBHOM W/WIM COLUAIbHOM
KOHTEKCTE

AT OPUTMBI BBITIOJTHEHUS pabor B
podeCCHOHATBHON M CMEXHBIX 00JIaCTsIX
MeTO/Ibl paboThl B MpOo(ecCHOHANBHOU U
CMEXHBIX chepax

CTPYKTYpy ILJIaHa JIJIsl pelIeHus 3a1a4
MOPSZIOK OLIEHKH PE3yJIbTaTOB PEIICHUS 3a/1a4
npodeccuoHaaTbHON ASATEIHLHOCTH

OK 02

Hcnonb3oBath
COBPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIH3a

W MHTEPIIPEeTANN
uH(pOopMaIu,

1 MTHPOPMAIIMOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHUS 3134
po¢eCCUOHATBHOU
JCeATSIIEHOCTH

Ymenus:

OTIPENIeNIATH 334a49H IS TOUCKa HHPOPMALIUU
ONpENeNIATh  HEOOXOTUMBbIE  HCTOUYHUKHU
uH(popManuu

IUTaHUPOBATh nporiecc IIOUCKA;
CTPYKTYPHUPOBATH MOIy9IaeMyI0 HHPOPMAIIHIO
BBIICNIATh Hauboyiee 3HAYMMOE B MEpevHe
uH(popManuu

OLIEHMBATh  NPAKTUYECKYI0  3HAUYUMOCTh
pe3yIbTaTOB IMOMCKA

oopMIIATH pe3yibTaThl MOUCKA, NMPUMEHSTh
cpeacTBa MHPOPMAIMOHHBIX TEXHOJIOTHN IS
peteHust mpoecCHOHANBHBIX 3a/1a4
UCTIOIB30BAaTh COBPEMEHHOE TPOTPaMMHOE
obecrieyeHne

WCTIOTb30BATh pa3nYHbIe U pOBLIC
CpeAcTBa Ui peleHust NpodecCHoHaNbHBIX
3aj1a4

3HaHus:

HOMEHKJIaTypa MH(OPMALMOHHBIX
HCTOYHHKOB, MIPHUMCHACMBIX B
npodeccroHalbHOM e TeNbHOCTH

MIPUEMBI CTPYKTYpPUPOBaHUS WH(OpMALIUN
dbopmar odopmiIeHHs PE3yIbTATOB IOUCKA
uH(pOpMallK, COBPEMEHHBIE CpEICTBA U
yCTpoicTBa HHPOPMATHU3AITUN

MOPAAOK HMX IPUMEHEHHS U IPOrpaMMHOE
obecrieueHue B npodecCuOHAIbHON
ACATCIIbHOCTHU B TOM HHCJI€ C UCITIOJIB30BAHUEM
IHGPOBBIX CPEJICTB

OK 04

DddexTuBHO
B3aUMOJICHCTBOBATh
1 paboTaTh

YMmenus:
OpPraHN30BBIBATH paboty KOJUIEKTHBA
1 KOMAaHIbI
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B KOJJICKTHBEC U KOMaHC

B3aMMO/ICHICTBOBATH c KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTaMH1 B X0J1e
Po(heCCHOHATLHOM ACSITEITbHOCTH

3nanus:

IICUXOJIOTUYECKHE  OCHOBBI  JE€ATEIBLHOCTH
KOJIJIEKTHBA, IICUXOJIOTHYECKHE OCOOEHHOCTH
JIMYHOCTH

OCHOBEI ITPOEKTHON JIE€ITEIHLHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHUIO OKPYKaroUIen
cpensl,
pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS

00 U3MEHEHNH KIINMAaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JEHCTBOBAThH B
Ype3BBIYANHBIX CHTYAITUSIX

Ymenus:

co0roaTh HOPMBI IKOJIOTHYECKOH
0C30IMaCHOCTH;

OTIPECIISATh HaIpaBJICHUS
pecypcocOepekeHus B pamKax
po¢eCCuOHATBHON JeATeTLHOCTH o
CHEIHMATbHOCTH, OCYIIECTBIATH pPabOTy ¢
COONIOZICHUEM  TNPHUHITUIIOB  OEpeKIIMBOTO
MIPOU3BOJICTBA

OpPTraHHU30BHIBATH podecCHOHATLHY IO

ACATCIIBHOCTD C YUCTOM 3HAHHUH 00 U3MEHEHUU
KINMAaTHYCCKHUX yCJ'IOBI/II\/’I PETUoHa

3HaHus:

IpaBWJia 3KOJOTHYECKOW Oe30MacHOCTU IpHU
BEJICHUH MPOPECCUOHATBHOM JIEATSIbHOCTH
OCHOBHBIE  PECYPCHI, 3aJ1IeiCTBOBaHHbIE
B ITpo(heCcCHOHANBHOM IeATeTbHOCTH

ITyTH 00ECIIEYEHUS PECypcocOepeKeHUs
MIPUHIIAITEI OEPEKITUBOTO MPOU3BOICTBA
OCHOBHBIE HaIpaBJICHUs W3MEHEHUs
KIINMMAaTUYCCKUX YCJIOBI/Iﬁ pPEruoHa

1.3. [Toka3aTe/u OLIEeHKHU Pe3yJabTATOB 00y4eHHsI

Conep:xxanue
Pe3yabTaTsl
001Ieo0pazoBaTe/ibH
oif yueOHOM 00yHenus
y (OK, JIP)
JHCIUILTHHBI

Buj xonTposs

HanMeHoBaHMe OLIEHOYHOTO
cpencTBa/popMa KOHTPOJIS

2 ceMecTp

Pasnen 1. OcHOBBI CTPOCHHS BelIeCTBA

Tema 1.1. Ctpoenue OK 01,0K 02, Texymmit [IpakTHyecKoe 3aHATHE
aromoB xumudeckux | OK 04, OK 07

9JIEMEHTOB | IPUPOA JIP 10, 22

XUMHUYECKON CBA3U

Tema 1.2. OK 01,0K 02, Texymmii IpakTHUECKOE 3aHATHE
[epuonnueckuii OK 04, OK 07

3aKkoH u Tabmuua J[.1. JIP 4,7, 10, 22

MenneneeBa

Pa3znen 2. XuMuueckne peakuun
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Tema 2.1. Tumsr OK 01,0K 02, Texymmit [IpakTuyeckoe 3aHgaTHE
XUMHUYECKIX OK 04, OK 07 Jlaboparopnas padota
peaxumit JIP 4,7,10,22
Pa3nea 3. CTpoeHue u cBOIicTBAa HEOPraHUYECKUX BelleCTB
Tema 3.1. OK 01,0K 02, Texymumii [TpakTHueckoe 3aHsATHE
Knaccudukanus, OK 04, OK 07
HOMEHKJIaTypa U JIP 4,7,10,22
CTPOCHHE
HEOPTaHUYECKHUX
BEIIIECTB
Tema 3.2. OK 01,0K 02, Texymumii [TpakTrueckoe 3aHsATHE
Ousuko-xumuueckue | OK 04, OK 07
CBOMCTBa JIP 4,7,10,22

HCOPIraHNYCCKUX
BCIICCTB

Pasnen 4. CtpoeHue u CBOMCTBA OPraHUYeCKUX BelleCcTB

Tema 4.1. OK 01,0K 02, Texymmit IIpakTryeckoe 3aHATHE
Knaccudukanus, OK 04, OK 07

CTPOCHUE U JIP 4,7,10,22

HOMEHKJIATypa

OpraHUYECKUX

BEIIIECTB

Tema 4.2. CBolicTBa OK 01,0K 02, Tekymmit [TpakTuyeckoe 3aHsgTHE
OpraHUYeCKUuX OK 04, OK 07 Ha60paT0pHa$I pa60Ta
COETMHEHU I JIP 4,7,10,22

Tewma 4.3. OK 01,0K 02, Texymuit JlaGoparopnas pabota
WNnentuduxanus OK 04, OK 07

OpTraHUYECKUX JIP 4,7,10,22

BEIIIECTB, UX 3HAYCHHUE
U IPUMEHEHUE B
OBITOBOM U
MIPOU3BOICTBEHHOMN
EITENLHOCTH
YyeJIoBeKa

Pasnea 5. Kuner

HYeCKHE U TEPMOJUHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHMS
XMMHUYECKHX peakiui

Tema 5.1. CkopocThb
XUMUYECKHUX PEAKLIUU.
XUMHYECKOE
paBHOBecCHE

OK 01,0K 02,
OK 04, OK 07
JIP 4,7,10,22

IIpomexyTOUHBIN

HpaKTI/I‘IeCKOG 3aHATUC

Pa3znen 6. PacTtBopnl

Tema 6.1. IloasATHE O
pacTBopax.
HccnenoBanne
CBOMCTB PacTBOPOB

OK 01,0K 02,
OK 04, OK 07
JIP 4,7,10,22

Texymmit

JlaGoparopnas pabota

Paznesn 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM eSITEJILHOCTH YeJI0BeKa
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Tema 7.1. Xumus B OK 01,0K 02, | mpomexyTOUHbII 3ayer ¢ OLCHKOMI
OBITY U OK 04, OK 07
MIPOU3BOJCTBEHHON JIP 4,7,10,22
JeSATEIIbHOCTH
YyeJoBeKa
2. 3amaHus 1J1sl KOHTPOJISA U OLIEHKH Pe3yJibTaTOB

2.1. 3ajanus AJ151 TeKyLIero KOHTPOJISA yCIeBaeMOCTH

PA3JIEJI 1. OCHOBbBI CTPOEHHMSA BEIHIECTBA

Tema 1.1. CTpoeHre aTOMOB XUMHYECKHX 3JIEMEHTOB M IPHPO/Ia XUMHYECKOH CBA3M
IIpakTnueckoe 3ansitue Ne 1.

Llesnb — 3aKkpeIuieHUe 3HaHUM 110 TEME.

XOJl BAHATUA:

3ananue Nel.

Yka3aTh 2JI€MEHT, B aTOME KOTOPOTO:

Bapuant 1 BapuanT 2

a) 25 NpOTOHOB a) 41 npotoH

0) 13 5IEKTPOHOB 0) 20 >eKTPOHOB

3aganue Ne 2.
HasBath aBa 2jeMeHTa, B aTOMe KOTOPBIX:

Bapuanr 1 Bapuant 2

3 DHepreTHYeCKUX YPOBHS 5 DHepreTHIeCKNX YpPOBHEN

3aganue Ne 3.

OrnpenenuTh JIBa JIEMEHTA, B aTOME KOTOPBIX Ha MOCISTHEM YHEPTreTHIECKOM YPOBHE:
BapuanTt 1 Bapuant 2

4 BaJIGHTHBIX AJICKTPOHA 7 BaJICHTHBIX DJICKTPOHOB

3aganneNe.4.

Vka3aTb MECTOIIOJIOKSHHE DIIEMEHTOB B Hepnozmqecxoﬁ CHCTEME XHMHYCCKHX OJICMCHTOB
I[I/I MeHI[eJ'IeeBa, HAIMUIINUTC 3JICKTPOHHBIC (I)O]DMYJ'IBI aTOMOB JaHHBIX 3JICMCHTOB:

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

3amanue Ne 5.
qu CXOIHBI 1 YEM OTJINYAKOTCHA 110 COCTaBy N30TOIIbI:

Bapuanrt 1 Bapuant 2
40 K 390K 35,,C137,,Cl

PA3JIEJ 2. XUMHNYECKHUE PEAKIIUHN

Tema 1.2. Ilepuoauyeckuii 3akon u tTadbauna /[.U. MenaesneeBa
IIpakTuyeckoe 3ansaTue Ne 1.

ens — popMupoBaHue MPAKTUUECKUX YMEHUHN IO TEME
XO/J 3AHATHUA:
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U

CJIOKHBIX BCIICCTB B COOTBCTCTBUH C ITIOJTIOKCHHUEM XUMHNYCCKOI'O 3JICMCHTA B HCpPIOI[H‘IGCKOIZ
CHUCTEMCEC

3amaHus 1J151 BHINOJHEHUSA MPAKTHYeCKOoi padoThI:

1.Ykaxure Ha3BaHHE AJIEMEHTAa W 3apsyl aToMa, €CIH SAPO aTOMa AJIEMEHTa COACPIKUT 45
HEHTPOHOB, a 3NIEKTPOHHAs 000s104Ka -34 AIEKTpOHA.
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2. Hanummute »1ekTpoHHYI0 (GopMyidy aroMa keneza. Kak pacnpeaemnstoTcst 3JIeKTPOHBI
Had-noypoBHE? YKaXXUTE BBICIIYIO BaJIEHTHOCTb JKEJI€3a.

3.Hanumure sHepreTudeckue aAuarpamMmsl JIJIsl aTOMOB XJI0pa, XpoMa, cepedpa.

4.Hanummute 3nekTpoHHbIe hopmydsl 1 noHoB: Fe2+, Cl-, S2-; Cu2+, Cr3+.

5.Ha3zoBure 3JIEMEHTHI, uMeroIue ClIeAyIoLIHe JIEKTPOHHBIE
hopmybr:a)1522s22p63s23p5;0)1522522p63s24s1;8)1522522p63523p64s23d104p65s14d5.
6.0npenenuTte nepuoi, psAA U TPYIIY, B KOTOPBIX HAXOAATCA 3JIEMEHThl C aTOMHBIMU
HoMmepamu: 14, 24, 52, 63.

7.VkaxuTe, Kakoe MoJjio’keHne B Tabnuie MeHeneeBa 3aHUMAIOT 3JIEMEHTBI € JIEKTPOHHOMN
KoH(purypanuei aroma:a)ls22s22p63s23p6;6)1s22s22p63s2;
B)1522s522p63523p64s23d10;1)1522522p63523p64s23d104p5. OTBET OOOCHYMHTE.

8.Ckomnpko BaJICHTHBIX AIIEKTPOHOB B aToMax CJIETYIOIIHNX
anemenToB:4Be,15P,17C1,25Mn50Sn,42MO?

9.YV kakoro aroma, CTpPOEHHE OHHEPrHUecCKMX ypoBHeH koTopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3s23p64) 3s2, -cuiibHEe BhIpaKeHBI HEMETAJTMYECKHE CBOHCTBA?
10.CocTaBpTe AJIEKTPOHHBIE CXEMBI CTPOEHHS MOJEKyJl. B kakoii Monekyie CBA3b
koBaseHTHas nosspras: 1) Cl12; 2) H2; 3) HCI; 4) NaCl.

11.VkaxuTte, B Kakoil U3 TaHHBIX MOJIEKYJ nosisspHOCTh cBsi3u Boilie: 1) HCL; 2) HI; 3) HBr; 4)
HF.

12.B xakoM W3 TPUBEICHHBIX BEIIECTB 00pa3yercsi MPEeHMYIIECTBEHHO HOHHAs CBS3b:1)
CuCl2; 2) NaCl; 3) S02Cl12; 4) CO.

13.CoctaBpTe cxembl cTtpoeHus moisekyn: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoii u3 3tux
MOJIEKYJI cTeneHb OKucieHus 0, a BaJIeHTHOCTb 3.

14.YxaxuTe, 4eMy paBHa BaJCEHTHOCTh W CTENEHb OKHUCICHHS (ochopa B KHCIOTAX:
H3P02; H3P03; H3P04.

15.B Monekyne Kakoro BeIIeCTBa CTENEHb OKHCIeHHS aroma (ocdopa HauMeHbmas: 1)
H3P04; 2) H3P03; 3) HP03; 4) H3P02; 5) H4P207?

16.0npenenure creneHb oOkuciaeHuss Meau B coeauHeHusax: Cu20;  Cu(NO03)2;
(CuOH)2C03; CuCl.

Tema 2.1. Tunbl XUMUYECKUX peaKmuii

IIpakTnueckoe 3ansitue Ne 1.
Lenp — 3akpenieHne 3HaHUM 110 U3YUYEHHOU TeMe
XOJ 3AHATHUA:

[To3nakombTeCh c TEOPETUUECKUM MaTepuaioM o TeMe
«OKHCITUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIMNY». BRINOIHNUTE HUKENPUBEACHHBIE 3aaHUS.

1. Kakue  coeguHeHuss W TOPOCTbIE  BEUIECTBA  MOTYT  MPOSIBISTH TOJIBKO
OKHCJIUTENbHBIE CBOWCTBA? BRINUIINTE Takue BEIIECTBA U3 MPEMI0KEHHOTO MEPEUHs, YKaKUTE
CTENEHb OKUCIICHHUS 3JIEMEHTA-OKUCITUTEIIS:

Bapuanr 1 Bapuant 2
NH3, CO, SOz, KMI’IO4, Clz, HzS, SlO, P203, HQSO4, HzSO3,
HNO:.. Ny

2. Kakwue COCAUHCHUA n IIPOCTBIC BCIIIECTBa MOI'yT IMPOSABJIATE TOJIBKO
BOCCTAaHOBUTEIbHEIE CBOMCTBA? BEIMUIIINTE Takue BCIICCTBA H3 NPCAJIOKCHHOI0 MNCPCUHA,
KaXXUTC CTCIICHb OKUCJICHUSA 3JICMCHTA-BOCCTAHOBUTCIIA .

Bapuanr 1 Bapuant 2

st, HMI’IO4, Mg, A1203, KNO3 HQSO3, NH3 SiOQ, P205, Fe
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3. HOI[6epI/ITC KOS(i)(bI/II.II/ICHTBI B (0] (591474:0)11170.€ YPaBHCHUAX
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MCTOIOM BJICKTPOHHOTO 6ancha, YKaXUTC
OKHCIIUTEIIb U BOCCTAHOBHUTCIIb:

1. Bapuant
NH3 + 02 — NO + HzO
PH3 + Clz - PC13 + HCI
CuO +NH; — Cu+N,;+ H,O
/n + HQSO4 and Zl’lSO4+ st + 4H20
KMHO4 + Na2803 + HQSO4 — MHSO4 + Nast4 + KQSO4 + H20
BapuaHT
P+ N20—> N2 + P205
H,S + Cl, - S + HCI
HCI + Ml’l02 — Clz + Ml’lClz + H2O
Cu+ HNO3 - Cu(NO3)2 +NO + H,O
HQS + KMI’IO4 + HzSO4 — MDSO4 +S+ KQSO4 + HQO

NEWDD =AW D =

JlaGopaTtopHnas pabota
1. 3amonaUTE TAOIUILY, BBITIOIHSS XUMUYECKUN IKCTIEPUMEHT

PeakTuBbl U 00OpyOBaHuE | YpaBHEHUE  peakluu (manuute | Habnronenust (uto
(mepeuucnuTe MaTepHUallbl, | ypaBHEHUS peaxkuui c TEMH | TPOU30ILLIO0 B
KOTOpBIE€ BBl MCIOJIb30BAJIH | BEILIECTBAMU, KOTOpBIE BbI [ pe3yJbTaTe PeaKIim)
B OKCIIEPHUMEHTE) UCTIOJIb30BaJIH B HKCIEPUMEHTE, | (3aMUIINTE MPU3HAKU
paccTaBbTe MPABUIBHO INPOTEKaHUsl PEeaKIUi,
UHJIEKCHI B (hopMyJiax, ypaBHsHTE) craenaire
CXEMaTU4YEeCKUe
1300paKCHHS)
Onpit 1.Ha3Banue

OmnpiT 1. Paznoxenune nepokcuaa Bo1opoa (IEpeKucy) mpu MOMOIIH KaTaTu3aTopa.

Buaumanue! [IpoOupky HampasisiiTe B CTOPOHY OT ce0s U cocefieil, paboTaifTe B mepyaTkax,
BOJIOCHI cOOepuTe- paboTa ¢ OTHEM.

OmnpiT 2 K KycouKy CBEXero mMsica NpuiIMBaeM MEePEeKUCh, 3aMUIINTE HAOII0ICHUS

Omnpit 3. B npoOupke HaXOAUTCS TBEPbIM OKCUJ HATPUS, IPUIIEHTE K HEMY

10 M Boabl (TONIIMHA 2 yKa3zaTeIbHBIX Maliblia), OCTOPOXKHO pa3MelIaiiTe CTeKISTHHON
Majgo04yKoi, morporaiite JHO NMpoOupku, yTo Habmogaete. [IpoBepbTe HanmMuue MONy4MUBILEHCS
IIEJI04YH B MPOOUpKe, KarHuTe 1-2 Karmm HuHAuKaTopa- peHodTanenHa, 4yro Habmoaaere.

OmneiT 4. B npobupke Haxonutcs okcup ¢docdopa(V) mpuneiite k Hemy 10 Mia Bombl
(TommuHa 2 yKazaTedbHBIX TMaiblla), OCTOPOXKHO pa3MelIaiTe CTEKISHHOW MallOYKOM.
[IpoBeppTe HanM4Ke NOJTYYMBIICHCS KUCIOTHI HHANKATOPOM, KalHUTE 1-2 KaIuiM JaKMyca, 9To
HaOro/1aeTe.

OmbiT 5.

[Ipuneiite B mpobupky pactBop CuSO4 ( 5-10 mn) u 1006aBbTe K HEMY TpaHyITy IUHKA ,
OCTaBbTE TPOOMPKY HA 5 MUHYT, 3anummuTe HaOmomeHus. OnbiT 6. Peakmuu 3amernieHus B
kuciioTax. Bzanmopeiicteue constHoi kucinotel (HCI) ¢ marauem.

Xona pabotel: Bo3pMuTe mpoOHpKy €O CTPYKKOW Martusi OCTOPOKHO HpuiieiTe 5 M
HCl.3anumure HaOmroaeHust

OmnbiT 7. OnipeneneHrne HOBOro BEIIECTBA B paCTBOPE

Xon paboThl: BO3bMHUTE MPOOUPKY C BELIECTBOM U3 MPEABIAYIIETO OIbITa, OCTOPOXXKHO
KalHUTE KaIlI0 Ha MPEIMETHOE CTEKJIO, BO3BMUTE IIMIIBI U OCTOPOKHO BBIITAPUTE KUJIKOCTD,
4yTo 0O0pa3oBanoch, 3anumuTe HaOmoneHus OnbiT 8. Peakuunm obmena. BzaummoneiictBue
ruapokcuaa Hatpust (NaOH) u cynedara meau(Il). (CuSO4)
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Xon paboTel: Bo3pMmuTe TpOoOHpPKY ¢ BEHIECTBOM M3 OIbBITa 3, U mpuiielTe K Hemy 10 mu
CuSO4, uro nabiromaere.

OnpiT 9. Peakuun oOMeHa. B3aumopeiictBue kapoonara kanpiusa (CaCO3) u conmsHOU
kucnoroit (HCl) Bunmanue! PaboTa ¢ KuCIOoTaMu TOJBKO B TIEpUYaTKaX.

Xon pabotsl: PazomauTe B crynke npu nomomu nectuka CaCO3, 1o6aBbTe MOPOIIOK B
poOupKy, ocTopokHo npwieite 5 mi HCL, 3anmummmre HaOm01eHUSI.

PA3JIEJ 3. CTPOEHUE Y CBOMICTBA HEOPTAHUYECKWX BEIIECTB
Tema 3.1. Knaccudukanusi, HOMEHKJIATYPA U CTPOEHHUE HEOPTraHUYECKHUX BelleCTB
IMpakTuyeckoe 3anaTme Ne 1. Kuaaccupukanusi, HOMEHKJATYypa M CTPOEHHUE
HEOPraHu4eCKHX BellecTB
e — mpuMEHUTH 3HAHWSI, TOTYYEHHBIC TTPH U3YYCHUH KIIACCU(PUKAIINN H XUMHUYECKUX CBOWCTB
OKCHJIOB, KUCJIOT, OCHOBaHUM U COJIEH.

XO 3AHATHA:
1. Onpeneny Ha3BaHKE U KIIACC BEIIECTB, HAMHUIIN (hOPMYIIbIL.
No ®opwmyiia BeniectBa | Ha3zpanue BemecrBa | Kiace Benecta
1 Al(OH);
2 KpemuueBas
KHCIIOTA
3 CaCO;
4 Al (SO4);
5 OKcHUJI KaJIust
6 HNO,
7 Zn O
8 IMuapoxcun menu
D
P, Os
10 YTriekucbii ra3

2.JlaiTe Ha3BaHUS COJICH, KHCIIOT, MPUBEAUTE (OPMYJIBI KHCIIOT.

Ne DopMyiia KUCIOTHI HasBanue Kucnorsl HasBanue couneit
A3oTHas
H, SO4
HBr
KapOOHATHI
dochopHas
HI
XJIOPH/IBI
HUTPUTHI
H, Si0;
CepoBoIopoaHas

Tema 3.2. ®U3UKO-XMMHYECKHE CBOMCTBA HEOPraHNYECKHX BelIeCTB
[IpakTuyeckoe 3anaTHE Ne 1. DU3MKO-XMMHYECKHE CBOMCTBA HEOPraHUYeCKHUX BelleCTB
Henpb — yrimyOuTh 3HaHUS 0 GU3UKO-XUMHUYECKHUX CBOMCTBAX HEOPTAHMYECKUX BEIICCTB
XO/ 3AHATHUA:

3aganmne Ne 1. Pemmre 3agauy

BapwuasnT 1 BapwuanT 2

[Ipu B3aumMon€MCTBUM MEU C CKOJIBKO TpamMM OKCHJIa Mardusi o0Opa3yeTcs
KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOMU MIpU C)KMTAaHUM MarHus Maccou 12 r.
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oOpazoBaics ra3 oobemoM 33,6 1. Onpenenuts
Maccy MeJii, BCTYIHBIIYIO B PEaKIHIO.

3ananme 2. Pemure 3amauy

Bapwuant 1 BapuanT 2

Kanuit maccoit 3,9 r pactBopuinu B Bojie  |CKOJIBKO I'paMM HaTpusi IpOpearupoBajio ¢ BOJOM,
o6vemom 206 mu. Onpenienute MacCOBYIO |€CIIH MPH 3TOM 00pa3oBacs raz oobeMom 4, 48 1.
JIOJTIO TTOJTyYEHHOT'O pacTBOpA. (1.y.) CxoJIbKO TpaMM THIPOKCH]IA HATPUS
MOJIYYUTCS IPU 3TOM?

3aganue Ne3. Pemute 3a1auy

BapuanrT 1 BapuanT 2
CKOJIBKO rpamMM OKCHJA KaJbLUs U BOJBI CKOJIBKO JIUTPOB OKCHJA YIJIEPOIA MOXKHO
HEOOXO0IUMO IS TTOJTYYCHHUS TallleHON U3BECTH OTYYUTh U3 U3BECTHSAKA Maccoit 25 T, ¢
Maccoit 7,4 T. MaccoBoil gosei npumeceit 20%.

Tema 3.3. UnenTudukanus HeOpraHM4YecKMX BelecTB
IIpakTuyeckoe 3anaTue Ne 1. UnenTuduxkanusi HeOpraHuyeCcKuX BellecTB
[{eap — ¢ TOMOIIBIO XapaKTEPHBIX PEAKIIMI Pacro3HaTh, B KAKOH U3 MPOOUPOK HAXOATCS TaHHbBIS
BCIICCTBA.

XO/J 3AHATHUA:
1.I1puroToBUTH TAOJIHUILY IS 3aIIMCH BBIIOJHEHUS padOTHI 10 GopMme:
Yro penanu HaOmronenus YpaBHEHHUS peaKlni BriBon

2. BBINOTHUTB ONBITHI

3. 3anmoJIHATH TAOJIHILY.

4. Cnenatb OO BBIBOI.

Omnpit. KayecTBeHHbIE peaklIMi HA HEOPTaHUYECKUE BEILIECTBA.

3amanue: B TpexX MPOHyMEpOBaHHBIX podupkax (1, 2, 3) maHbl BemiecTna:

XJIOPUA AMMOHUA

COJISIHAA KUCJIOTA

CVYJIb®AT HATPUA

C nmomouiplo XapakTepHBIX PEAaKLUMH pacrno3HaTh, B KAKOW M3 MPOOMPOK HAXOJIATCS JaHHbIC
BEIIECTBA.

JUJ1s BBIIOJTHEHUS TAHHOT'O OMBITa COAEPKUMOE KaX 101 MPOHYMEpOBaHHOM TPOOUPKU pa3AeInTh
Ha TpU NPOOBLI.

1. JIna ompeneneHus XJIOpUaa aMMOHHS — B IPOOUPKY € XJIOPUAOM aMMOHUS NIPUIIUTH PACTBOP
TUIPOKCHU/Ia HATPUsl, HArPeTh B IJIAMEHU CIIUPTOBKHU.

? Yro Habmogaere?

Hanmmcare ypaBHEHHME peakuu B MOJIEKYJSIPHOM, IIOJIHOM HMOHHOM, COKpAIlEHHONM WOHHOU
tdhopmax.

2. Jlns ompeneneHuss CONSIHOM KHUCIOTHI - B MPOOUPKY C COJISIHOM KHCIOTOM MPHJINTH PacTBOP
HUTpaTa cepedpa.

? Yro mabmaromaere?

Hanucare ypaBHeHHE peakuMu B MOJICKYJSIDHOM, IOJHOW HOHHOM, COKpAll€HHOW HWOHHOMU
dbopmax.

3. JIna ompenenenus cyiabdara HaTpus - B MPOOUPKY C CyIb(haToOM HATpUs NPUIUTh PACTBOP
xJyiopuja Oapusi.

Uro Habmogaere?

1. HantucaTth ypaBHEHHE peakliy B MOJIEKYJISIPHOM, TOJTHOM HOHHOW, COKpallleHHONH MOHHOM

PA3JIEJI 4. CTPOEHUE Y CBOMICTBA OPTAHUYECKHWX BEIIIECTB
Tema 4.1. Knaccupukanus, CTpoeHHe 1 HOMEHKJIATYPAa OPraHUu4ecKNX BellecTB
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IIpakTnueckoe 3ansitue Ne 1. Kinaccudgukanus, crpoeHrne 1 HOMEHKJIATYPAa OPraHUuYeCKUX

BellecTB

[enb — 3akpenuTh U 000OIIUTH TEOPETUUECKHE 3HAHUSI O HOMEHKJIATYPEe YTIEBOI0OPOIOB.
XO/J 3AHATUA:

Bapuanm Ne 1

1. HazoBuTe no cucTeMaTuyecKoil HOMEHKJIAType BEIECTBA CIEIYIOIIEr0 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

//
n) CH3-CH2-CH2-C

\

OH

2. CocTaBUTb CTPYKTYpHBIE (OPMYJIBI CIEAYIOMINX BEIIECTB: a) 2,3-1uxyiopOyTaH; 0)
2,2-TAMETHIITICHTaH

Bapuanm Ne 2
1. HazoBuTe no cucTeMaTuyecKoil HOMEHKJIAType BEIECTBA CIEIYIOIIEr0 COCTaBa
a) CH3 -CH2 -CH - CH2 - CH - CH3

CH3 CH3
06) 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. CocTaBuTh CTPYKTypHBIE (OPMYJIBI CIEAYIOMMX BEHIECTB: a) 3-METHIIICHTAH;
2,4,6-Tpuxyioprekcal
Bapuanm Ne 3
1. Ha3oBuTe 1o cucreMaTn4eckoil HOMEHKJIAType BELIECTBA CIEAYIOIIEro COCTaBa
a) CH3
CH; - CH, — CH - CH, — CH3

CH;

6) CH2 =CH - CH2_ CH2 — CH2 — CH3
8) CH3 - CH-C CH

6)



18

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

CH3
n) CH3 -CH2 -CH2 —CH-CH2 -CH3
Cl

2. CocTtaBUTh CTPYKTypHBIE (OPMYJIbl CICAYIONIUX BEIIECTB: a) 2-MeTUIOyTeH-1, 0)
2,3-nTMMEeTHIITIICHTaH.

Tema 4.2. CBolicTBa OPraHUuYeCKUX COeIMHEHU I
IMpakTuyeckoe 3ansaTre Ne 1. CBoiicTBa OpraHn4yecKux coeIMHeHuit
[ens — 3akpenuTh U 0OOOITUTL 3HAHUS O CBOMCTBAX OPraHUYECKUX COCTUHECHUM
XOH 3AHATHUA:
1. C moMoMIbI0 JIEKTPOHHBIX OpOUTANICH rpadnuecKu H300pa3uTe MOJICKYJIbL:
a) [Iponana
0) 2-meTunOyTaHa
B) U300yTaHa
2. N300pasute CcTpyKTypHBIE (GOpMYIbl H30MepoB TenTaHa. CKOJBKO MOXET OBITh TaKHX
n3oMepoB? JlaiiTe UM Ha3BaHMsI IO 3aMECTUTEIHHOM HOMEHKIIATYpeE.
3. HazoBuTe 10 3aMeCTUTENIbHOM HOMEHKIIATYPE CIEAYIOIINE COCTUHECHUS:

a) CH;,—CH—CHy; 8) CH;—CH—CH,—CHg;
cH, CH,
CH, CH,
6) CH,—CH,—C—CH,; r) CH,—CH—CH—CH,,
(fjl-is (]3H3

4. HazoBuTE M0 3aMECTUTEIIbHON HOMEHKJIATYPE CIAETYIOMNM aJIKaH:
fHs
CH;3— (':H /CH3
(CHz3)3C—CH,—C—CH—CH,—CHj

CHy—CH—CHy
CHs

5. Hanmmure cTpyKTypHBIE (hOPMYIIBI COSTUHEHH 110 MX HA3BAHUSM:
a) 2-MeTundyTaH e) 2-0poM-2-MeTHIIIIpOTIaH
0) n3o00yTan K) 2,3-TUMETHII-3-3TUIITEKCaH
B) 3-METHWITNIEHTaH 3) 2,3,3,4-TeTpamMeTHIITIICHTaH
r) 2,3-AMMEeTUITNeHTaH 1) 3-3TUn-4-U30MPONIITEKCaH
n) 2,2,5-TpUMeTUITreKcaH K) 2-MeTUI-4-IpOoNUIIOKTaH

6. Kakue yrieBoopo/sI MOTy4YaroTCs MPY HArPEBAaHUU C TBEPIBIM €KUM HAaTPUEM CIIETYIOIINX
COHGP'I OpFaHI/I‘{eCKI/IX KHUCIIOT. Hal‘II/II_HI/ITe peaKLII/II/I.
0 CH3-CH2-CH2-COONa
CH:,AC< B) s
a) ONa 4

HaC A A
6) CH3-CH2-COONa r) \gHa o
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7. Kakue yrieBoaopoapl MoIydaTcs IpH JIeHCTBHH METATHYSCKOTO HATPHS Ha CJICIYIONINE
rajoreHnpoun3BoHbe. Hammummre peaknuu. (peakuus Bropia)

a) 2-6poMOyTaH r) 2-0poM-2-MeTHJITIEHTaH
0) 2-lioanponan 1) 2- OpOM-2- METHIITEKCaH
B) 2-0pOM-2-METHIITIPOTIaH e) 1-6pom-3- MeTUIIOKTaH
8. Ilo peakiuu Bropiia momyduTe ciaeayronie yrieBOg0POIb:

a) 2-MeTUn0yTaH r) 2,2-TUMETUITENTaH

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

B) 2,3-1uMeTun0yTaH e) 2,2,3-TpUMETHIINICHTaH
9. Hanumure peakuuu HUTpoBaHus 1o KoHOBaIOBY ClEayIONINX aTKaHOB:
a) OyraHa ) 3-MeTHITNeHTaHa

0) u3yOyraHa 1) 2,3-TUMETHIINEHTaHa

B) 2-MeTHJIOyTaHa e) 2,2-muMeTHITenTaHa

10. Ha 2-meTunOyTaH noaeiCTBYHTE SKBUBAJIEHTHBIM KOJIMYECTBOM XJIOPA, 3aTEM Ha
MOJTy4YE€HHOE COeIMHEHNUE MOJICHCTBYHTE MeTAIUTMUEeCKUM HaTpueM. Hanumure peakium.
HasoBute KoHEYHOE COeMHEHUE.

11. Kakue ankaHbl mofydaTcsi Ipy AEMCTBUM METAJTMYECKOTO HATPHSI HA CMECH CIIEAYIOIINX
rajoreHajkaHoB. Hanmmmure peakuun.

a) XuopaTad + 2-XJIOpHporaH

0) XnopmeraH + 2-x10pOyTaH

B) 3-OpommeHTaH + 2-OpoMmponaH

12. IlonyuuTe ankaHbl THAPUPOBAHUEM CIIEYIOIIMX AJIKEHOB. Hanuimnre ypaBHEHUS peaKIyii.
a) 2,3-nuMeTnnoyTeH -1

0) 3,4-TUMeTUNTEeKCEH - |

B) 2,3-AMMETHIINCHTECH-3

T') FeKCEH -2

13. IMomyuute 2,5-1u3TUNTEKCAH:

a) no peakuuu Bropia

0) 1ekapOOKCUITUPOBAHUEM COJIeH KapOOHOBBIX KUCIIOT

B) JIEKTPOJIM30M cojiei kKapOOHOBBIX KucioT 1o Kosboe

14. HanmuimuTe ypaBHEHHS peaKIuii XJIOpUPOBaHUs O0aTaHa U U300yTaHa.

15. Kakoe cTpoeHre nuMeeT HaTpueBasi Cojb KapOOHOBOM KHCJIOTBI, ECIIH:

a) TIpH AJIEKTPOJIN3E €€ BOTHOTO PacTBOpa Moxydyaercs ajakan coctaBa C8H18, a mpu
JeKapOOKCHUIMPOBAHUY 3TOM CONM MOJIy4aeTcss U300yTaH.

0) MpH PIEKTPOJIU3E €€ BOJHOTO pacTBopa mosrydaeTcs ankan cocraa C10H22, a npu
JeKapOOKCUITUPOBAHUY — 2,2-TUMETHUIIIPOTIAH.

16. Hanmummure jy1st 2-MeTUIINIEHTaHa peaKIivm:

a) CynbdupoBanus

0) HurpoBanus

B) XJIOpUPOBAHHUS

17. HanummuTe peakiuu ciaeayomux MpeBpalieHui:

a) Yriepon — MeTaH — OpoMMeTaH — 3TaH — XJIOP3TaH — OyTaH

0) AueraT HaTpHUsl — METaH — 3T€H — ATaH — XJIOPITAH — MPOIMAaH — OKCUJ yriaepoza (4)
B) [Iponmonar Hatpusi — 3TaH — OpomdTaH — OyTaH — 3TaH —1,1- quxnopaTan

JlabopaTtopHnast pabota

1. CobGepute mpubop 17151 OTydeHHS dTHIIeHA (puc. 22.6) U MpoOBephTE €ro Ha TePMETHYHOCTD.
Jlnst monmydeHus 3TUJIeHa B MPOOUPKY MmoMecTuTe 1,5 MI1 3THIIOBOTO CIUPTA, 3aTEM OCTOPOKHO
npunieiite 4 MJI KOHIEHTPUPOBAHHOM CEpPHOM KHUCIOTHI M J00aBbTE B CMECh HEMHOTO
MPOKAJICHHOTO TECKa. 3aKpoWTe MPOOUPKY MPOOKOW C Ta300TBOJHON TpPyOKOM M 3akpenure
npuOop B IITaTUBE.
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2. B nBe mpoOupku mpuieiTe mo 2 M pacTBOpPOB OpOMHOHM BOJIBI M TIEPMaHTaHATa KaJus.
Harpeiite B mpubope /Uis mOTy4eHus STHIIEHA CMECh 0 KUIIEHUS U, HE TIepecTaBasi HarpeBaTh, HO
HE Teperpenas, OIyCTUTE KOHEIl Ta300TBOIHOM TpyOKH cHavasa B

poOUPKY ¢ OPOMHOI BOJIOM, @ 3aTeM B MPOOMPKY C PAaCTBOPOM IEPMAHTaHaTa Kajlus.

©5terka.cor

Puc. 22.6. Ilpubop 118 nMONyyeHns 3THIIEHA

Yro B HaOmromaere? COCTaBbTE YpaBHEHUS XUMHUYECKHX PEAKIMi: a) MOITyYeHHs STHICHA W3
STHJIOBOTO CTIUPTA; 0) B3aUMOJICHCTBUSA ATHIICHAa C OPOMHOMN BOJIOM.

HampaBbTe KOHeI Ta300TBOAHOM TPYOKH MPpUOOpa BBEPX M MOAOKTHTE JIYYHHON BBIACIISIOIHNACS
otuseH. OTMeTbTE XapaKkTep IUIaMCHHU. Brecure B 1mramMs 3THIEHA Ha HECKOIBKO CCKYH
(bapdopoByo IaCTUHKY WK yamry. Uto Bbl HaOro1aere?

BnysBaiiTe Bo3yX yepe3 CTEKISIHHYIO TPYOKY C OTTSHYTBIM KOHIIOM B CPE/IHIOI0 YacTh IUIAMEHU
stuneHa. Kak namensercs spkocts mamenn? [Touemy? CocTaBbTe ypaBHEHHE PEaKIIMU TOPEHUS
JTUJICHA.

Tema 4.3. UnenTu(uKaUsi OPraHNYECKUX BellleCTB, UX 3HAYeHNEe U TPUMEHeHne B
OBITOBOM M MPOU3BOJACTBEHHOM 1eATEJILHOCTH YeJI0BEeKa
[pakTuyeckoe 3ansaTue Ne 1. UnenTudukanus OpranHnyecKux BelecTB, UX 3HAYECHUE U
NnpUMeHeHHe B OLITOBOM ¥ MPOU3BOACTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

Henr — 3akpenurh 3HaHMS 00 WACHTU(UKALMM HM3YUYEHHBIX OPraHUYECKUX COEIUHEHMIH,
COBEPILEHCTBOBATh YMEHMS PELIATh YKCIIEPUMEHTAIIbHBIE 3a1a4H.
XO/[ 3AHATHUA:

1. B 1Byx mpoOupkax 6€3 3TUKETOK COJIeP)KaTCs CIIEIYIOIINE BEIIECTBA: STUIOBBIN CIIUPT U
MypaBbHUHas KHCIIOTA.

[Ipennoxute cnocod IKCIEPUMEHTATBLHOTO OMPEENICHUs COIEPKUMOTO Kax 10l MpOOUPKH.
[Ipuctynure kK NpakTUYECKOMY PaclOo3HABaHMIO BEILIECTB.

OdopmMute 0TYET, 3aMOTHUB TAOIHILY:

Uto nenanu Uto Habmr0 12711 YpaBHEHHUs peakLHil

2. Bam BbITaHBI IPOOUPKH C PACTBOPAMH, B OJTHOM M3 KOTOPBIX COACPKUTCS TIIHIIEPUH, B IPYTOn
— ¢opManpaerua, B TpeTheil — riiroko3a. C MoMOIIBI0 OJHUX U TEX K€ PEAKTHUBOB OINPEICITUTE
Ka)K710€ BELIECTBO.

OdopmuTte oTueT, 3aM0THUB TAOIHUILY:

Uto nenanu Urto Habm0 12511 YpaBHEHHUsI peakLnil

3. JlokaxuTe OMBITHBIM ITyTEeM, 4YTO KapTodesb u 0embiid X1ed copepKaT Kpaxmal, a Creoe
SI0JIOKO — TJIFOKO3Y.
OdopmuTe oTueT, 3aM0THUB TAOJIHUILY:

| Yro nenanu | Yto Habmomamm | BriBo 1B
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PA3JAEJ 5. KHHETUYECKHUE U TEPMOIUHAMHNYECKHUE 3AKOHOMEPHOCTH
IMPOTEKAHUSA XUMHWUYECKHX PEAKIIUIA
Tema 5.1. CkopocTh XUMHYECKHX pPeakumnii. XMMH4YeCKOe PaBHOBeCHE

[MpakTuyeckoe 3anaTue Ne 1. CKOpocTh XUMHUYECKUX peakuunii. XuMHUYecKoe paBHOBecHe
enp — HAyYUTHCS BBIBOJUTH KOHCTAHTY XMMHUYECKOTO PABHOBECHSI.
XOJl 3AHATUA:

1. Kakoe coctosiHue 00paTUMOil peakiiny Ha3bIBalOT XUMUYECKUM paBHOBECHEM?
2. Hanumure ypaBHEHNE KOHCTAHTHI PABHOBECHS JJIS KQXKI0TO U3 CICAYIONTUX 00paTUMBIX
MPOIIECCOB:
a) 2N0, (2) = 2NO(r) + 0(2)
6) 3H2(2) + Ng(e) = 2NH3(2)
B) H>(2) + CuO(x) = H,O(2) + Cu(x)
Kak cmecTuTcst paBHOBECHE B KaX/JI0M U3 YKa3aHHBIX CIIy4aeB MPH YBEIUUYECHUU JaBICHUS?
3. B xakoM HarpaBJe€HUU CMECTUTCS PAaBHOBECHE MPH TOBBIIICHUH TEMIIEPATYPHI B CICTYIOMINUX
00paTUMBbIX peakiusax (TeroBoi 3pPeKT peakuu paccuuTaiiTe Mo AaHHBIM NpuIoxeHus [3]):
a) 250,5(2) + Os(2) = 2505(2)
0) H,(e) + Bra(e) = 2HBr(2)
B) Ny(2) + 02(2) = 2NO(2)
4. PaccunraiiTe KOHCTaHTy paBHOBecus peakiuu CrsHos0; + HCI = CysH;,06C1 +H,0

PA3JEJI 6. PACTBOPBI
Tema 6.1. IlonsiTue o pacTBopax. HcciienoBanue cBOiCTB pacTBOPOB
IIpakTuyeckoe 3anaTue Ne 1. UccsienroBanue cBOiiCTB pacTBOPOB
[enp — 3akpenuTh 3HaHUS CBOWCTB PacTBOPOB
XOH 3AHATUA:
Bapuanm 1
3amaga Nel. Paccumraiite Maccy BOABI M MacCy COJH, KOTOpble HEOOXOAMMO B3ATH s
npurotosieHus 150 r pactBopa xnopuaa Hatpust NaCl ¢ koHueHnTpauuen 1%.
3amaga  No2. OmpepenuTe  OPOIEHTHYIO  KOHIIGHTPAIMIO  PacTBOpa,  IMOJYYEHHOTO
pactBopenuem 10 r xjmopuaa Hatpus B 250 M1 BOABIL.
Bapuanm 2
3amaua Nel. PaccumraiiTe Maccy BOJAbI W MacCy COJIM, KOTOpbIe HEOOXOIUMO B3SITh ISt
npurotoBieHus 150 r pactBopa xiopuaa Hatpus NaCl ¢ konueHTpanuei 5%.
3amaua  Ne2. Ompenenure  MOPOUEHTHYIO  KOHIEHTPAIMI0O  PacTBOpa,  MOJYyYEHHOTO
pactBoperreM 20 r xjopuaa HaTpus B 250 M1 BOJBI.
Bapuanm 3
3amaga Nel. PaccumraiiTe Maccy BOABI M MacCy COJH, KOTOpble HEOOXOAMMO B3ATH IS
npurotosieHus 150 r pactBopa xnopuaa Hatpust NaCl ¢ konuentpauueit 10%.
3amaga  No2. OmpepenuTe  OPOLEHTHYIO  KOHIIGHTPAIMIO  PAacTBOpa,  IMOJYYEHHOTO
pactBopenuem 30 r xjopuaa HaTpus B 250 M1 BOABIL.

2.2. 3aganus 1J IPOMEKYTOYHOT0 KOHTPOJIS

Bonpocui k oughghepenyuposannomy 3auemy

1. Tlpeamert u 3agaun XumMuu. OCHOBHBIC OHATHS XUMHUHU (XMMUYECKUN SJIEMEHT, aTOM,
MOJIEKYJla, BEIIeCTBO, ayutoTponws). OCHOBHBIC 3aKOHBI XMMHHU (3aKOH TOCTOSIHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOraJpo, 3aKOH COXpPaHEHHS MacChl BEIICCTBA, Iepuoanueckuii 3akon J[.H1.
Menneneena).
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2. Crpoenue Ilepumoanueckoid cucteMbl xuMuueckux siemeHtoB /.M. MeHnneneena,
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB B CUCTEME U €€ 3HaueHue. CTpoeHre aToMa XUMHUYECKOTI0
aneMeHTa. [IpuBectu mpumep Ha snemenrtax 1-3 nepuoaa [ICXD /.. Menaeneesa.

3. CoctaB u cTpoeHue BemecTBa. Xumudeckas ¢popmyrna. OTHOCHTENbHAs aTOMHAs U
MOJIEKyJIsipHas Macca. MaccoBasi A0Js 3JIEMEHTa B XMMHUYECKOM COEIMHEHMH. Bbrumciaurte
MacCOBYIO JIOJIIO 3JIEMEHTOB B COCTUHEHUU (10 BEIOOPY YUHUTEIIA).

4. Tunsl XMMHUYECKOM CBSI3M (MOHHAs, KOBaJEHTHAas, METaJJIMuecKas, BOJOPOJHAs),
MeXaHU3M 00pa30BaHMsI, CBOMCTBA BEIIECTB C PA3IMYHBIMU XUMHUYECKUMHU CBs3sMU. [IpuBectn
puMep cXeMbl 00pa30BaHUs KaXkJJOr0 THIIA CBSI3U.

5. JlucriepcHbIe CHCTEMBI: COCTaB, KiacCH(HKalWW, TpPUMEpPbl BEIIECTB, CBOWCTBA
BEIIIECTB.

6. UYwucTtele BelecTBa U cMecu. Bupl cMecel, X 3HaueHue. BEIMUCINTE MacCOBBIE JOJIH
KOMITOHEHTOB BEILIECTB B CMECH (I10 BBIOOPY yUHUTEs).

7. OCHOBHBIE T0JIOKEHUS TEOPUU IEKTPOIUTHUECKOH Tucconnannu (popmMyaupoBKa u
UX CYUIHOCTb). 3aIlCaTh YpaBHEHNE B MOHHOM BHJIE (110 BHIOOPY YUMUTEIN).

8. KucnoTsl B cBeTe TEOPUH IEKTPOIUTHUECKON AUCCOLHUALMH (ITOHITHE «KHUCIOTHDY,
UX CBONMCTBa M 3HAa4Y€HME). 3amucaTh YpaBHEHHUs peaklUil B MOHHOM BHJE, MOJTBEP:KJIAIOIINE
CBOMCTBA KHUCIIOT.

9. OcHOoBaHMS B CBE€T€ TEOPUHM VIEKTPOJIUTUYECKOH aucconuanuu (MOHATHE
«OCHOBaHMsI», MX CBOMCTBA M 3HA4€HWE). 3amnucaTbh ypaBHEHUs pEaKkUMil B HOHHOM BHJE,
HOJTBEPKIAI0IINE CBOWCTBA OCHOBAHUIA.

10. Conu B cBET€ TEOPHUM HJIEKTPOJUTHUECKON NUCCOIUALUU (TIOHATHE «COJW», UX
CBOWCTBAa M 3HAyeHWeE). 3amMcaTh ypaBHEHMs pEaklUil B MOHHOM BHJIE, MOATBEPXKIArOIINE
CBOMCTBA COJIEH.

11. Okcupsl B cBETE TEOPUU AIIEKTPOIUTUUECKOM Iucconuanuy (OHATHE «OKCHIBI», UX
CBOICTBa M 3HAueHHWE). 3amucaTh ypaBHEHUS pEaKUUid B HMOHHOM BHJE, IMOATBEPXKAAIOIINE
CBOMCTBA OKCHUJIOB.

12. Knaccudukanmm XUMHUYECKUX peakmuid (M0 KOJMYECTBY M COCTaBy pEareHTOB U
IPOAYKTOB PEAKIIMHU, IO U3MEHEHHIO CTENIEHN OKHUCIEHHsI, HO TEeIIOBOMY 3((deKTy, 10 HaIHIuIo
Karajau3aTopa, no (a3oBoMy COCTOSHHIO W T.1.). IIpuBecTn mpumepbl ypaBHEHUH peakiuil K
KaXx/10i kiaccudukanuu.

13. CkopocTh XMMHUYECKON peakiuu, (HakTOphl BIHUSIOUINE HA CKOPOCTh XMMHUYECKOH
peakuuu. XMMHUYECKOE PaBHOBECHE U CHOCOObI ero cmeueHus. IlpuBectn npumep crnoco6oB
CMEIIEHN XMMHUYECKOI0 PABHOBECHS Ha PEAaKIMM CHHTE3a aMMHUaKa.

14. Meramnsl (monoxenue B [ICXD J[.U. MenneneeBa, cTpoeHrue atoma, (GU3UIECKUE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue). [IpuBecTn npumepbl XUMUYECKUX peakluil METaJIOB Ha
KOHKPETHBIX IpUMepax (YpaBHEHHUs 3alMCaTh B MOJIEKYJIIPHOM U MIOHHOM BUJE). CruiaBbl (BUBL,
UX NIPUMEHEHHUE).

15. Cnoco0sl nosryyeHust MeTaIoB (0OLIHe 3Tanbl MPOU3BOICTBA, BUIbI METAILTYPIUU C
npumepamu). Koppo3ust metainos (IOHITHE, BUIbI KOPPO3UH U CIIOCOOBI 3aLIUTHI OT KOPPO3UN).

16. Hemeramisl (monoxxenue B [ICXD J1.1. MeHaeneesa, ctpoeHue aToma, (GU3ndecKue 1
XMMHUYECKHE CBOMCTBa, NpuMeHeHue). [IpuBectn npuMepsl XUMUYECKUX PEaKIUil HEMETAJJIOB Ha
KOHKPETHBIX ITpUMepax (ypaBHEHUs 3alIUCaTh B MOJIEKYJIIPHOM U HOHHOM BUJIE).

17. Teopust cTpoeHHs opraHuueckux coeauHeHuid A.M. BytnepoBa (Ipeanochuiku
CO3J1aHMs1, TIOJI0KEHUS TEOPHH U X MOSICHEHUE C TPUMEPAMH, €€ 3HaUeHUE JUIs pa3BUTHS XUMUN).

18. Anxansl (cocTaB, CTpOCHHUE, U30MEpHs, HOMEHKIIATYpa, (U3NIECKHE U XUMHUECKUE
CBOWCTBA, CIIOCOOBI MTOJTyYeHHE, IPUMEHEHNUE).

19. AnxeHbl W alKWHBI (COCTaB, CTPOCHHE, W30MEpHs, HOMEHKJIATypa, (HU3MUEcKue U
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyuYeHHE, IPUMEHEHHE).

20. AnkanueHbl M apeHbl (COCTaB, CTPOECHUE, U30MEPHUs, HOMEHKIATYpPa, (pU3ndecKkue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4YeHHE, IPUMEHEHHUE).
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21. Couptsl (cocTaB, CTpOEHHE, U30MEPHsI, HOMEHKJIATypa, (pU3nueckrue U XMMHUUECKHe
CBOICTBa, CITIOCOOBI TIOJTyUEHUE, IPUMEHEHHE).

22. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOCHUE, U30MEPHsI, HOMEHKIIaTypa, (hu3nuecKue u
XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOIyYEHUE, TPUMEHEHHE).

23. VYraeBonsbl (cocTaB, CTPOCHHE, H30MEPHs, HOMEHKIIATypa, (PU3nuecKre 1 XUMHUUECKHe
CBOICTBa, CITIOCOOBI TIOTyUEHUE, IPUMEHEHHE).

24. A3zoTcoaepialiue OpraHMYeCKHe COEIWHEHUS — aMUHBI, aMHUHOKHUCIOTHI, OENKH
(cocraB, cTpoeHHe, H30MEpHs, HOMEHKIIATypa, (U3HUECKUe U XUMHYECKHE CBOWCTBA, CIIOCOOBI
NoJTyueHue, IPUMEHEHHE).

25. TlmactmMaccel W BOJOKHA (Ki1accuukamusi, CBOWCTBA, CHOCOOBI ITONYYCHHS,
OTJIeIbHbBIE TPEJCTABUTENN U UX 3HAYCHHE).

3. Kpurtepum oueHMBaHUSA

Kpumepuu oyenku npakmuueckozo 3auamus

Ouenka "oTau4HO"

3amaHusl MPaKTUYECKOTO 3aHSATHUS BBIMIOJHEHBI B IOJHOM 00beMe ¢ COOJNI0IeHHEM
HeoO0Xo Mol mocenoBaTenbHocTH. OOydaromuecss paboTalld MOJHOCTHIO CaMOCTOSTENBHO:
no1o0panyu HeoOXOIUMBIE JUIS BHITIOTHEHUS MpeiaraeMblX paboT UCTOYHUKHU 3HAHUH, TOKa3aln
HGO6XOIII/IMI>IG TCOPCTUUCCKUEC 3HAHMA, IPAKTUICCKHUEC YMCHUS U HABBIKH.

PaGota oopmiieHa akkypaTHO, B ONITUMATBHOMN AJIs (PUKCALUK Pe3yabTaToB (hopme.

Ouenka "xopomo"

3amaHusl TPAKTUYECKOTO 3aHATHS BBIMOJHEHBI CTYJIEHTAaMH B TIOJHOM OOBEME U
camMoCTOsITeNIbHO.  JlomycKkaeTcsi  OTKJIIOHEHWE OT  HEOOXOJMMON  IMOCIe0BAaTeIBbHOCTH
BBITMIOJTHEHMSI, HE BIIMAIOIIEE HA MPABHIBHOCTh KOHEUHOTO pe3yJbTaTa (IIepecTaHOBKA IyHKTOB
THUIIOBOT'O IIJIaHA, IIOCIACAOBATCIBHOCTL BBIITIOJIHACMBIX 3aI[aHI/II>'I, OTBECTbBI Ha BOHpOCLI).
Hcnonp30BaHbl yKa3aHHble HWCTOYHMKM 3HaHWW. PabGoTa mokaszana 3HaHHE OCHOBHOTO
TCOPCTUUCCKOTO MaTcpuajlia U OBJIAACHHUC YMCHHUIAMU, HCO6XOI[I/IMI>IMI/I I CaMOCTOATCIBHOT'O
BBITIOJTHEHUSI PaOOTHI.

JlormyckaroTcss HETOYHOCTH U HEOPEIKHOCTH B 0O(DOPMIICHUH PE3yIbTaTOB PaOOTEHI.

Ouenka "y1oBJ1eTBOPUTEILHO"

3aI[aHI/I$I MPAKTUYCCKOI'O 3aHATHUA BBITIOJIHCHBI 1 O(l)OpMJ'IeHBI C IOMOIIBIO MPEIIOaBaTCIIA.
Ha Brinonnenue paboThl 3aTpayeHO MHOTO BpeMEHH (JaHa BO3MOKHOCTD 10/IeNIaTh paboTy 1oMa).
CrymeHT ToKa3ajd 3HaHHS TEOPETUYECKOTO Marepualia, HO HUCHBITHIBAIA 3aTPYJHEHUS TIpU
CaMOCTOSITENIbHOM paboTe CO CTATUCTUYECKUMU MaTepUaTaMH.

Ouenka '""Hey10BJIETBOPUTEILHO"

BricTaBisiercs B TOM ciyyae, KOT/Ia CTYJIEHT OKas3alicsd HE TMOATOTOBIEHHBIM K
BBITIOJTHEHU IO 3aI[aHHfI MPAKTUYCCKOI'o 3aHATHA. HOHy‘-IeHHI)Ie PE3YJIbTAaThl HC IMO3BOJIAIOT
ceNaTh MPABUILHBIX BHIBOJIOB U MOJIHOCTHIO PACXOJIATCS C MOCTABIEHHOM 11enbi0. OOHapyKeHO
TUIOX0E 3HAHUE TEOPETHYECKOTO MaTepraia U OTCYTCTBHE HEOOXOIMMBIX YMECHHIA.

Kpumepuu ouenusanus nadopamopnoii pabomot

OuneHka «OTJIMYHO CTaBUTCS €CIIM padoTa BHIIOIHEHA TTOJTHOCTHIO U MPABHIIBHO, CACTIaHbI
IpaBUJIbHbIE HAOIOICHUS U BBIBOIBI;

HKCHEPUMEHT OCYIIECTBIIEH IO TUIaHy C YY€TOM TEXHUKHU 0€30MacHOCTH U MPaBUII pabOTHI
C BEIIECTBAMU U 000PYI0BAHUEM;

MIPOSIBJIEHBl OPTraHU3ALMOHHO - TPYJIOBbIE YMEHMSI, MTOAJIEPKUBAIOTCSI YUCTOTA pabOUero
MecTa U MOPAIOK (Ha CTOJIe, SKOHOMHO UCIIONB3YIOTCS PEAKTHBBI)

OueHka «X0pouIo» CTaBUTCs eclii paboTa BBHITIOIHEHA ITPABIIIBHO, CACTaHbI TPABUIbHBIE
HAOIO/IEHUST U BBIBOJIBI, HO MPH 3TOM DKCIEPUMEHT MPOBEIEH HE MOJHOCTHIO WM JIOMYLICHBI
HECYIIECTBEHHBIE OIMOKH B paboTe C BEIECTBAMU M 000PYI0BAaHHEM.



24

OuneHka «y10BJ1eTBOPUTEIbHO» CTABUTCS €ClIM pad0Ta BHIIIOJIHEHA IPABUIILHO HE MEHEe
YeM HaIOJIOBUHY WM JIOMYIIEHA CYIECTBEHHAs OIIMOKA B X0/1€ YKCIIEpUMEHTa B 00BSICHEHUH, B
oopmieHnn paboTsl, B COOJIIOICHUH PABUII TEXHUKHU O€30M1aCHOCTH Ha paboTe C BELIeCTBaMU U
000pyI0BaHUEM, KOTOPAsl UCIIPaBIISIETCA 110 TPEOOBAHUIO IIearora

OuneHka  «Hey/lOBJIeTBOPUTEJIbHO» CTABUTCS  €CIM  JIONMyIIEeHbl  Oojiee  JBYX
CYUIECTBEHHBIX OIIMOOK B XOZE: SKCIEPUMEHTa, B OOBSICHEHHH, B O(QOpMIICHHH DPabOTHI, B
COOJIIOJICHUM TIPaBHJI TEXHUKU O€30MacHOCTH MpH paboTe C BEIIeCTBAMH M 00O0PYAOBaHHEM,
KOTOpBIE yUalIUiiCsl HE MOXKET UCIIPABUTh JJake 10 TPEOOBAHUIO Mearora.

Kpumepuu oyenusanusa ougpghepenyuposannozo 3auema

Ouenka «OTIHYHOY:

1. 'my©okoe 1 MpoYHOE YCBOCHUE IPOrPAaMMHOTO MaTepHalia.

2. Pa3BepHyTHIN, apryMEHTHPOBAHHBI OTBET HA BOMPOCHI OWJIETA.

3. CBoOoIHOE Bia/IeHNE KOHIIETITYaJIbHO-TIOHATHIHBIM anlapaToM.

4. ITonnMaHue MPUYNHHO-CIIEJCTBEHHBIX CBS3EH.

6. TouHOCTH 1 00OCHOBAHHOCTH BBIBOJIOB.

7. TouHble, IOJTHBIE U JIOTUYHBIE OTBETHI Ha IOTIOJTHUTEIbHBIE BOMPOCHI.

Onenka «XopoIioy:

1. [TostHOE 3HAHKE MPOTPAMMHOTO MaTepUaa.

2. B 1iesiom morudecku KOppeKTHOE, HO HE BCET/Ia apTyMEHTUPOBAHHOE U3JI0KEHHE OTBETA
Ha BOIIPOCHI OUJIeTa.

3. Hanmnuue He3HAYNTEIBHBIX HETOYHOCTEH B YIOTPEOICHUH TEPMHHOB.

5. TouHOCTH 1 0OOCHOBAHHOCTH BBEIBOJIOB.

6. [TpaBUIIbHBIE OTBETHI HA JOTIOJHUTEIHHBIC BOITPOCHI.

Onenka «Y 10BIETBOPUTEITHHOY:

1. IToBEpXHOCTHOE YCBOEHHE TPOTPAMMHOI0 MaTepuaia.

2. HemoctarouHo MOJHOE HU3JOKEHUE TEOPETUYECKUX BOIMPOCOB HK3aMEHAIMOHHOTO
ounera.

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

4. Hanmune HETOYHOCTEH B yIOTPEOJICHIUH TEPMHUHOB.

5. Heymenue yetko chopMyarpoBaTh BHIBOBI.

6. [TorpemHocTy Mpu OTBETaxX Ha JOMOIHUTEIBHBIE BOIIPOCHI.

Onenka «HeynoBIeTBOPUTEILHON:

1. CymiecTBeHHbIE MTPOOEIBI B 3HAHUSX OCHOBHOTO MPOrPaMMHOTO MaTepuara.
2. Hecrtoco6HOCTH O0BSICHUTH OCHOBHBIE KATETOPHH U 3aKOHOMEPHOCTH.

3. HeymeHue BBICTUTH TIaBHOE, C/IETaTh BBIBOBI U O0OOIICHHMS.

4. HempaBuiibHBIE OTBETHI HA JOMOIHUTENBHBIE BOTIPOCHI.



