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1. ITacmopT (poHIa OLIEHOYHBIX CPECTB

1.1. O6saacTh NpUMeHeHust

@OoH/I OLEHOYHBIX CPEACTB JI MPOBEIACHUS TEKYIIETO KOHTPOJS U IPOMEKYTOUYHOM
aTTectauuu odyudaromuxcs (nanee — MOHA OLEHOYHBIX CPENICTB) MpelHa3HaYeH JJisi IPOBEPKU
pe3ynbTaToB ocBoeHUs yueOHo# qucuumminabl COO.01.03 XuMusi o0CHOBHO# MpodhecCHOHaIbHOM
o0pa3oBaTeNbHOIl MpPOrpaMMbl  CpeAHEro MpodeccuoHANIbHOrO o0pa3oBaHus (danee —
oOpa3oBaTenbHO# mporpamMmel) To cnenuanbHocTH 38.02.08 ToproBoe aeno, HampaBlIEeHHOCTh
[TpennpuHUMATETHCTBO U UHTEPHET-MapKETHHT.

dopma NpOMEKYTOUHON aTTECTALUU 110 CEMECTPAM.

Cemectp dopma arrecTanuu
BTOPOU 3ayeT ¢ OLEHKOH

OcBoenne conepxanus oOmeoopa3oBarenbHoil yuebnoit muctmminasel CO0.01.03
Xumust obecrieynBaeT JOCTIKEHHE 00YJaIOIMMHUCS CIeTYIOLINX Pe3yIbTaToB:

Koa n HaumeHoBaHMe IInanupyemsble pe3yJbTAThl 0CBOCHUS JHCIHMIIJIMHBI
(popmupyembix Oouue JucnuninHapHblie
KOMIICTeHI U

OK 01. Beibupats criocoost B yacTu TpyA0BOro BOCIIUTAHUS: o
- BIIAJIETh CUCTEMOI

pemeHus 3ana4 5 - TOTOBHOCTb K TPYAY, OCO3HAHHME | yyvpyeckux 3HAHMH, KoTOpas
MpOeccHOHALHOM LICHHOCTH MacTepeTBa, TPYAOMOOHE; | gxpiouaet: ocHOBOMOMAraomHe
ACATCNBLHOCTH IPUMCHHUTCIILHO - FOTOBHOCTD K aKTHBHOM | noHsTis (XMMIYECKHIT SIEMEHT,
K pa3IM9HbIM KOHTCKCTaM ;[e;{Tem,HochH TEXHOJOTHYECKON H aToOM, SIEKTPOHHAS 000IOUKa
COLMAIIbHOU HaNpaBIEHHOCTA | aroma, S-, p-, O-31eKTPOHHBIE

CITIOCOOHOCTD MHUIMHPOBATD, | Gura aTOMOB, HOH,

IIaHUPOBATh CaMOCTOSATENBHO | yionekyia, BANEHTHOCTD,

BBINOJIHATH TAKYIO AESATEIHHOCTD; EKTPOOTPHIATEILHOCTS,
" MHTEPEC K pAsTHIHBIM chepaM | rerens OKHCITCHHS,
npo(eCCHOHANBHOM JAESITEIbHOCTH. D p——— CBA3D, MOJTb,
MOJSIpHas Macca, MOJISIPHBIN
00BeM, YIJIEPOAHBII  CKeleT,
(bYyHKITOHATBHAS rpymmna,
paJMKal, W30MEpHs, H30MEpBbI,
TOMOJIOTUUECKUIT PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IBI,  KUCJIOPOA- H
a30TCOJEpIKALIME  COCUHEHUS,
OGuonornyecku aKTHBHBIE
BemiecTBa  (YIJIEBOABI,  KHPBI,
Oenkn), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCNIMHEHNUS, KPHCTaIIINYecKast
pelieTka, THIBl XUMHYECKHX

Ppa3dBUBATh KPCATUBHOE MBIIIJICHUEC TIPU
PEUICHUHN )KU3HCHHBIX npo6neM

peaxkui (OKHCIUTETBHO-
BOCCTaHOBHUTEJIHHEIE, 9K30-U
SHIOTEPMHIECKHUE, peaknuu

WOHHOTO  OOMEHa), pacTBOD,
ANIEKTPOJIUTHI, HEIJIEKTPOJIUTEL,

ANIEKTPOIUTHYCCKAS
JIUCCOLMALIuS, OKHCITUTEIb,
BOCCTaHOBHUTEIIb, CKOpPOCTb
XUMHUYECKON peakuumy,
XUMHUYECKOE paBHOBecHE),
TEOPUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTpPOCHHSA

OpraHWYecKnX BemecTB A.M.




Bytnepoga, Teopus
ANIEKTPOIUTUUCCKOM
JTUCCOIIUALINY, TICPHOTUYCCKHUN
3akoH JI.M. MeHneneeBa, 3aKoH
COXpaHEHHsI MacChl), OCHOBAHUS
JUTSE CpaBHCHHUS,
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK  XHMHH,
(aKTONIOTHYECKHE CBEICHUS O
CBOICTBaX, COCTaBe, NOJIYUECHUU
1 0e30IacHOM HCIIOJIb30BaHHUH
B)KHEHINTNX HEOPraHUYCCKUX U
OpraHMYECKUX BEHICCTB B OBITY U
MPaKTHYCCKOM JICSATEbHOCTH
YEJIOBEKa;

- YMETb BBIABIISATh XapaKTEpPHBIE
MIPU3HAKU u B3aMMOCBSI3b
HU3YYEHHBIX TIOHATHUH,
paccMaTpUBaeMbIX  SIBICHUSX;
MIPUMEHATh  COOTBETCTBYIOLIUE
MOHATHUS npu ONHCAaHUH
CTPOCHUSA U CBOICTB
HEOPraHUYECKUX u
OpraHMYECKHX BEIIECTB U HX
[IPEBPALCHU; B3aUMOCBA3b
XUMUYECKUX 3HAHUHU c
MOHATHSIMU U IPEJICTaBICHUAMHU
JIpYTUX  €CTECTBEHHOHAYYHBIX
[IPEIMETOB;

- YMETh HCII0JIb30BAThH
HAaUMEHOBAHHUS XUMHUYECKHX
COEIMHEHUN MEXAyHapOJHOIO

COrO3a TeOpeTH‘ICCKOﬁ n
HpPIKJ'Ia,I[HOﬁ XUMHUHN n
TpHUBUAIbHBIC Ha3BaHHUA

BOXHEHIINX BEIIECTB (ITHIICH,
alleTWIeH, DIHUEepHH, (eHo,

¢dopmanbaerus, YKCyCHast
KHCIIOTa, TJIUIUH, YTapHBIA ra3,
YIJIGKUCHIBIM ~ Ta3,  aMMHUaKk,

ramieHasl W3BECTh, HeTalleHas
W3BECTh, IIMThEBas CoJa W
JIPYTHX), COCTABIIATH (POPMYJIBI

HEOPraHUYECKUX "
OpFaHI/I‘-IeCKI/IX BCIICCTB,
ypaBHeHI/Iﬂ XUMHUYCCKUX
peakiui, OObSICHATh UX CMBIC;
HO)ITBep)K)IaTI) XUMHUYCCKHUC
CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTaMU U 3alHUCIMHU
ypaBHEHUI1 XAMHYECKHUX
PpeaKIuii;

- YMETh YCTaHABJINBATh
MPUHAUISKHOCTh ~ M3YYCHHBIX
HEOPraHUYECKUX i

OpraHMYeCKHX  BEIIeCTB K
OTIpENeTICHHBIM ~ KJlaccaM U
rpyImam COEIMHEHUH,




XapaKkTepu30BaThb UX COCTaB M
Ba)KHEHUIIINE CBOICTBA;
OTIPEeNeNATh BHUIBl XHUMHUYECKHUX
cBs3ell (KOBaJleHTHAs, MOHHAs,
MeTaJjIn4uecKasi, BOJOPOJIHAA),
THTIBI KPUCTAJUTMIECKUX
pemeToK BEIIIECTB;
Kiaccu(UIPOBAThH
XUMHUUYECKHE PEaKIIUH;

- copMHIpOBATH
MIPEJCTABICHASA: O XHMHUYIECKOH
COCTaBJIAOILEN
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, pomm XUMHN B
MO3HAHUU  SIBJICHUU MPHUPOJIBI,
B (OpMHPOBAaHMM MBIIUICHUS
U KyJIbTYpHl  JTUYHOCTH, €€
(YHKIMOHAIBEHOI TPaMOTHOCTH,

HEOOXOUMOM  AJIsl  pelICHHS
HPaKTHIECKUX 3ama4y u
9KOJIOTHIECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO
Y IOAXOJIbI U IPUPOJTHOM Cpefe;
- YMETh MPOBOJHUTH PACUETHI 1O
XxumuueckuM  popmynam  u
YpaBHEHUSIM XUMHYCCKHX
peakiuii ¢ HCMOJIb30BaHHEM
bu3nyeckux BEJIUYHH,
XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Maccel, 0o0BeMa (HOpMallbHBIE
YCJIOBHUSI) Ta30B, KOJUYECTBA
BEIIIECTRA, HCIIOJIb30BaTh
CHUCTEMHBIEC XUMUYECKHE 3HAHUS

OK 02. Hcnonb3oBath
COBpPEMEHHBIE CPEICTBA IIOHCKA,
aHamM3a M HHTEPIPETalduu
nHpOpManuy, u
WHPOPMALMOHHBIE  TEXHOJIOTUU
TSt

BBITTOJTHEHHSI 3a7a4
poheCCHOHATBHOM
JeSITeIBHOCTH

B o06gacTH ILEHHOCTHM HAaY4YHOIO
MO3HAHMS:

- ¢(hOpMHPOBAHHOCTH MHPOBO33PEHUSI,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BuTHs HAyKH 31
00IIeCTBEHHON MPAKTHKH,

OCHOBAaHHOTO Ha JHWajore KyJbTyp,
CIIOCOOCTBYIOLIEr0 OCO3HAHHUIO CBOETO
MecTa B NOJIMKYJIbTYPHOM MUPE;

- COBEpILEHCTBOBaHME S3BIKOBOM U
YUTATEIECKOW KYJIBTYPhl KaK CpEe/ICTBa
B3aMMOJEHCTBHA MEXIYy JIOObMH U
MTO3HAHUS MHPA,;

- OCO3HaHME LEHHOCTH Hay4yHOU
JCATCIBHOCTH, TOTOBHOCTbH
OCYLIECTBIIATh MPOEKTHYIO u
HCCIIEI0BATEIIbCKYIO JIeSATENbHOCTD
HMHAMBUIYAIbHO U B TPYIIIE;
Ogianenne YHHBEPCAIBHBIMHA
Y4eOHBIMH MO3HABATEJbHBIMHU
JAeHCTBHSIMH:

B) paGoTa ¢ HH(popMALHeIi:

JUId TPUHATHS pEUIeHHH B
KOHKPETHBIX KHU3HEHHBIX
CHUTYaIHNsIX, CBSI3aHHBIX c
BEIIECTBAMHU ¥ X IPUMEHEHHEM
- yMeTb  IUIAHHPOBAaTh U
BBINOJIHATH XUMHWYECKUN
JKCIIEPUMEHT (mpeBparenns
OpraHMYeCKUX  BEIIECTB  MpHU

HarpeBaHWH, IIOJIyYEHHE JSTHIICHA
U  U3y4yeHHE  €ro  CBOICTB,
Ka4eCTBEHHbIE peakuu Ha
QIBJICTUABI, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypanus OeJKoB
pu HarpeBaHuH, L[BETHBIC
peakuuy  O€JNKOB;,  NPOBOAUTH
peakiuu HOHHOTO obmeHa,
OTIpeNieNATh cpeny  BOJHBIX
pacTBOpOB, Ka4ueCTBEHHbIC
peaknuu Ha Cybdar-, kKapOoHaT- U
XJIOPUI-aHHOHBI,  HA  KaTHOH
aMMOHHUS; pemarb
9KCIIEPUMEHTANIbHbIE 33Ja4d MO
TeMaM "Meramisr" u
"Hemerauisl") B COOTBETCTBHU C
MIpaBUJIaMU TEXHUKH
0e301acHOCTH Npu 00paIleHUU C




- BJAaACTb HaBblKaMU  IOJYYCHUS
I/IH(l)OpMaHI/II/I N3 HNCTOYHHKOB pas3HbIX
THUIIOB, CAMOCTOATCIIbHO OCYIICCTBJIATH

MOUCK, AaHallu3, CHCTEMAaTHU3aLUI U
HMHTEpIpeTaLHNIO nHpopmanuu
Ppa3INYHbBIX BUJIOB u thopm
MIPEACTABIICHUS,;

- co30aBaTb TEKCTHl B Pa3IMYHBIX
¢dopmMaTax ¢ y4eToM Ha3zHAUYCHUS
nHGOPMAMK M LEJIEBOH ayIUTOPHH,
BEIOMpas ONTHMAIBHYIO ¢bopmy
TIPE/CTAaBIICHUS U BU3YaJU3alnH;

- OLICHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTh  HMHpOpManuu,  ee
COOTBETCTBHE IIPABOBHIM U MOPAJBHO-
STUYECKUM HOpMaM;

- HCII0Ib30BaTh cpencTBa
uH(pOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTHH B
petieHnu KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHMU3aI[MOHHBIX 3a7a4 C
coOIIIoIeHNEM TpeOoBaHUIt
JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexenus,

MpaBOBbBIX W JTHUYCCKUX HOPM, HOPM
HH(POPMAIMOHHON OE30MaCHOCTH;

BC€IICCTBAMU U J'Ia60paT0pHI)IM

00OpylIOBaHHEM;  TPEJCTaBIATh
pe3yibTaThl XHUMHYECKOTO
JKCIepuMeHTa B (opMe 3aIucu
ypaBHEHHI COOTBETCTBYIOLIHUX
peakuuit  u  (GOpPMYIHPOBATH
BBIBOJBI ~HAa  OCHOBE  O3THX
pe3yJIbTaTOB;

- YMeThb AQHAJIU3UPOBATD
XIMHYECKYIO WH(pOPMAIHIO,
MOTy4aeMYIo u3 PasHBIX

HUCTOYHUKOB (CPEICTB MAaCCOBOMA
uHpopManuu, cetb WHTepHET u
ApyrHe);

- BJIaJIETh OCHOBHBIMHM METOLAMU
HAyYHOTO TIO3HAHUSl BEIIECTB H
XUMHYECKUX SIBJICHUI
(HabmoaeHwme, H3MEpeHue,
SKCIEPUMEHT, MOACTHPOBAHNE);

- yMeThb TPOBOAWTH PACUYETHI MO

XHUMHUYECKHM bopmynam u
ypaBHEHHSM XUMHUYECKUX
peakuuii ¢ HCHOJB30BaHUEM
¢busndeckux BEJINYHH,

XapaKTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHO CTOPOHBI: MACCHI,
o0beMa (HOpPMaJIbHBIE YCIIOBHS)

- BJIaJIeTh HAaBBIKAMM PAClIO3HABaHUA U | ra30B, KOJIMYECTBA  BEILECTBA;
3aIUTHI nHpopManyuy, | UCIOIb30BaTh CHCTEMHBIE
nH}opMannoHHOH 0e30MaCHOCTH | XMMUYECKHE 3HAHUS ISl IPUHSTUS
JIMYHOCTH; peleHuni B KOHKPETHBIX

KHU3HEHHBIX CHUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM

OK 04. D¢pdexruBHO - TOTOBHOCTb K  CaMOpPAa3BUTHIO, | - YMETh IJIAHUPOBATH U BBIIOJIHATh

B3aMMO/ICHCTBOBATH U pabOTaTh B | CAMOCTOATEILHOCTH U | XUMHUYECKHH 9KCIIEPUMEHT

KOJIJIEKTHBE U KOMaH/Ie CaMOOIPEJIENCHUIO; (mpeBpareHus OpPTaHUYECKUX
-OBJIaJICHHE HaBBIKAMHU yueOHO- | BellecTB npu HarpeBaHHUH,
UCCIIENOBATENBCKOM, TPOEKTHOM W | MONlydeHHWe JTHJICHA W H3YYCHHUE
COLIMANIEHON JEATEeNIbHOCTH; €ro  CBOHCTB,  KaueCTBEHHBIE
Osjagenne YHHUBEPCAJILHBIMH | PEaKIMU Ha aNbJeTHAbI, Kpaxmal,

KOMMYHHKATHBHBIMH Jef{CTBHSIMH:
0) coBMeCTHAsI 1eATeJbHOCTD:

- TOHMMaTb W  HCHOJIB30BATh
MIPENMYIIECTBA KOMaH/THOH u
WHJIUBHyaJIbHON paboThl;

- TINPpUHUMATh 1€  COBMECTHOH
JIeATeIbHOCTH,  OPraHU30BbIBATH U
KOOpIMHUPOBaTb JACHCTBHUA 10 €€
JOCTHIKEHHIO: COCTaBIISITh TUIaH
JEUCTBUH, paclupenensTh pPoiau ¢
y4€TOM MHEHUI Y4aCTHHUKOB
00CyXIaTh pe3yJibTaTbl COBMECTHOM
paboThl;

- KOODJWHUPOBaTb U  BBINOJHATH
paboTy B  YCIOBHAX  peEalbHOTO,
BUPTYaJILHOTO W KOMOWHHPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTHBHOE
CTpaTernIecKoe MIOBEICHUE B
pPa3MMYHBIX CUTyaunusiX, MpPOSIBISTH

YKCYCHYIO KHCIJIOTY; JEHATypalys
OETIKOB MPU HArpEeBaHHUM, [IBETHBIC

peaknuyd  OGENKOB;  MPOBOJIUTH
peakuuu HNOHHOTO obMeHa,
OIIPEAENATh cpeny BOJTHBIX
pacTBOpOB, Ka4eCTBEHHbIC
peakuuu Ha cynbdar-, kKapooHarT- U
XJIOPUI-aHUOHBI, = Ha  KaTHOH
aAMMOHHUS; peuiath
9KCIIEpUMEHTANIbHbIE 3a/laudl 110
TeMaM "Metamnsr" u

"Hemertamnsl") B COOTBETCTBHH C
MpaBUIaMu TEXHUKH
0e301acHOCTH TIpHU O0OpalieHUuH C

BeIlecTBAaMH W J1abOpaTOPHBIM
o0opyIOBaHHEM;  TPEACTABIATH
pe3yibTaThl XHMHYECKOTO
JKCIIEpPUMEHTa B (QopMe 3aricu
ypaBHEHHI COOTBETCTBYIOIIUX
peakumii  u  (OpMyIHpOBaThH




TBOPYECTBO M BOOOpaXCHUE, OBITh
VHULIUATUBHBIM
Osianenne YHHBEPCAJIBLHBIMHA

PeryJsiTHBHBIMH AeiCTBUSIMMU:

T) NpUHSITHE ce0sl U IPYTUX JIKOE:

- NPUHUMAaTh MOTHUBBI M apryMEHTHI
JpYrux monen pu aHanuze
PE3yNbTaTOB ACATEILHOCTH;

- TIpHU3HABaTh CBOE MPaBO M IIPaBO
JIPYTUX JIFOIei Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATh
MUP C HO3UIMHU JIPYToro YeIOBEKa;

BBIBOJIBI  Ha
pE3yJIbTaTOB

OCHOBC ITUX

OK 07. CopelicTBOBaThH
COXPaHECHUIO OKpYyXKarouieu
cpensl, pecypcocOepeKeHHIO,
MIPUMEHSITh 3HaHUSA 00
W3MEHEHHU KJIMMAaTa, TPUHIUIIBI
OepexKIMBOrO MPOU3BOJICTBA,
3¢ (peKTHBHO  NeiCcTBOBAaTH B

‘IpeBBLI‘IaI\/'IHBIX CUTyaluax

B 06J1acTH 3K0JIOTHYECKOT0

BOCHUTAHUS:
- c(hOpPMHPOBAHHOCTh SKOJIOTHYCCKOM
KyJbTyphl,  MOHMMAHHE  BJIMSHUS

COMAJIBHO-3KOHOMHNYCCKUX NIPOLICCCOB

Ha COCTOSIHUE IIPUPOJHON u
COLMAIIbHOU cpensl, OCO3HaHHE
rJ100aIbHOTO XapakTepa

SKOJIOTHYECKUX TIPOOIIEeM;

- IUIAHUPOBAaHHE W OCYIICCTBICHUC
JIEUCTBUII B OKpy’Kalollell cpene Ha
OCHOBE 3HAHHA IIeJeH YCTOHYHBOTO
Pa3BUTHA YEIIOBEUECTRA;
aKTHUBHOE HETPUITHE
MPUHOCAUINX  Bpex
cpene;

- YMEHHE

JecTBUM,
OKpy>Karomen

MIPOTHO3UPOBAThH
HeOIaronpusITHeIC JKOJIOTHYECKHE
IOCJIEICTBUS MPEIIPUHIMAEMBIX
JIEHCTBUH, IPeIOTBpALLATh UX;

- pacuIMpeHHe OIbITa JAEATCIFHOCTH
9KOJIOTHYECKOW HATIPABICHHOCTH;

- OBJIAJICHUC HaBBIKAMH y4eOHO-
HCCIIEeI0BATENIbCKOM, IPOEKTHOM U
COIUAJIbHOM JEATEIbHOCTH;

- c(hopMHPOBATh NPE/ICTABICHUS: O
XMMHUYECKOH COCTaBIISIFOLIEH
€CTECTBEHHOHAYYHOH  KapTHUHBI
Mupa, poJii XMMHUH B TTO3HAHUU
SBJICHUI TIPUPOJIBI, B
(GOPMHUPOBAHMU  MBIIUICHUS U
KYJIBTYPBI JIMYHOCTH, ee
(YHKIIMOHATBHOH T'PaMOTHOCTH,
HEOOXOAMMON  JUIi  peIleHHs
MIPAaKTHYECKUX 3a1a4 "
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOI cpenie;

- yMeTb coOIrofaTh IpaBUiIa
9KOJIOTUYECKH  IeTIECO00Pa3HOTO
MOBEACHUS B OBITY M TPYJOBOH
ACATCIIbHOCTU B IEJIAX COXpaHCHUA
CBOETO 3JI0POBBSI M OKpYXKaIOMIEH

NPUPOAHON  Cpelbl; YYUTHIBATh
OIACHOCTh BO3JIEHCTBUS Ha JKUBHIE
OpraHu3Mbl ONpEeECIICHHBIX
BEIIECTB, IIOHHMas CMBICTI
roKasarens npeaenbHOU

JIOILyCTUMON KOHLEHTPALUU

JInyHOCTHBIE pe3y/IbTaThl peaIn3aluH POrPpaMMbl BOCIUTAHUSA

JINYHOCTHBIE pPe3yJIbTaThl Kon
peajiM3anuy NporpaMMbl BOCIIMTAHUA JIMYHOCTHBIX
(Oeckpunmopbwt) pe3yabTaToB
peaju3anuu
NPOrpamMMbl
BOCIIUTAHHUSA
[IposiBnsromuid ¥ IEMOHCTPUPYIOLIUN yBaKCHHE K TpPyAy UEIOBEKa, JIP 4

OCO3HAIOIIMN IEHHOCTh COOCTBEHHOTO Tpyda MW TpyAa JpYrux JoJe.
OKOHOMUYECKH aKTHUBHBIH, OPMEHTHPOBAHHBIA HAa OCO3HAHHBIM BHIOOP cepsl
npoecCHOHANBHOM AESITENPHOCTH C YYETOM JIMYHBIX >KU3HEHHBIX IUIAHOB,
noTpeOHOCTE CBOEM CceMbH, pOCCHICKOro oOImecTBa. Bripaxkaromuit
OCO3HAHHYIO TOTOBHOCTH K IMOJIYUEHHIO MPO(ECCHOHATBFHOTO 00pa3oBaHus, K
HENPEPHIBHOMY OOpa30BaHHUIO B TEUEHUE JKU3HU J[eMOHCTpupYyIOUmuil
MIO3UTUBHOE  OTHOIIEHHE K  PErYJIMPOBAHUI0  TPYIOBBIX  OTHOIICHMI.
OpueHTHpOBaHHBIA ~ Ha  camooOpa3oBaHue U MPO(GECCHOHATBHYIO
MEPENOArOTOBKY B  YCIOBUSAX CMEHBI TEXHOJOTMYECKOTO YKIaaa H
COIYTCTBYIOIIMX CONHAIBHBIX mepeMeH. Crpemsimuiicss K pOpMUPOBAaHUIO B




CETeBOWM Cpele JUYHOCTHO © TPO(ECCHOHATBLHOTO KOHCTPYKTHBHOTO
«uudpoBoro ciuemar

OcozHaromuii  ceds rpakgaHuHoM Poccum u  3amuTHHKOM  OTedecTBa,
BBIPAKAIOIIMM CBOIO POCCUUCKYH) HJIEHTUYHOCTb B IOJUKYIBTYPHOM H
MHOTOKOH(ECCHOHATBHOM POCCUHCKOM OOIIECTBE U COBPEMEHHOM MHUPOBOM
cooburectBe. Co3Haromuil CBOE €IUHCTBO ¢ HapojaoMm Poccuu, ¢ Poccuiickum
roCyJapCTBOM, JEMOHCTPHUPYIOLUIUNA OTBETCTBEHHOCTh 3a Pa3BUTHE CTPAHBI.
[IposiBnsito1uii TOTOBHOCTH K 3amuTe PoauHbI, CiOCOOHBINA apryMEeHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET M JOCTOMHCTBO Hapoja Poccuu, coxpaHsaTe u
3alMIIaTh HCTOPUYECKYIO MTpaBay 0 POCCHIICKOM rocy1apcTBe

JIP 7

bepexuinBo oTHOcALMICA K NPUPOJHOMY HACIEOUI0 CTpaHbl U  MHUpa,
HPOSIBIISIONIUN  CPOPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl Ha OCHOBE
NOHUMAaHMs BIMSHUA COLUAIBHBIX, SKOHOMHYECKUX U NPO(ecCHOHATBHO-
IIPOU3BOJCTBEHHBIX IIPOLECCOB HAa OKPYKAIOUIYIO cpeay. Beipakarommii
JesITeIbHOE HeNpUsATHE ASHCTBUM, MPUHOCAIINX Bpel IPUPOJIE, PACIO3HAIOLIMI
OMACHOCTH Cpelbl OOUTaHUS, MPENyNpeXIaolUil PUCKOBAHHOE MOBEICHUE
JOPYTuX TpaxaaH, MOMYJISIPU3UPYIOIIUNA CHOCOOBI COXPAHEHUS MaMATHUKOB
IIPUPOJBl CTpPaHbl, PETHOHA, TEPPUTOPHUH, IIOCEIICHMs, BKJIIOYEHHBIM B
06HI€CTBGHHI)IC HWHUIUATHUBbI, HAIIPABJICHHBIC HA 32160Ty 0 HUX

JIP 10

AKTHBHO IMPUMCHSTD ITOJYUYCHHBIC 3HAHW HA IIPAKTUKEC.

JIP 22

1.2. Ilnanupyemble pe3yJbTaThl OCBOCHUSI KOMIIeTeH Ui

B pesynbpraTe ocBoenuss mporpammbl guctuiiuHel COO0.01.03 Xumus y4uTHIBAIOTCS

IUTAHUPYEMBbIC pe3yabTaThl ocBoeHus 00uux (OK) kommereH wmii:

Kon IInanupyemble pe3yjbTaTbl 0CBOCHHSA
. Coaep:xanue KOMIETEHUNH .
KOMIeTeH Ui KOMIeTeHI U
OK 01 Br16upath criocoOb! perieHus Ymenus:
3aja4 npogeccuoHaIbHON pacrio3HaBaTh 3ajjauyy W/WiIKM HpolieMy
JeSTeIbHOCTH IPUMEHUTEIBHO B npodeccnoHaTbHOM u/nnm

K Pa3JIMYHBIM KOHTCKCTAM

COLIMAJIBHOM KOHTEKCTE
aHAJIM3UPOBATh 3a/1a4y W/WIK NpodiemMmy
U BBIJICTATH €€ COCTaBHbBIE YaCTH
OTIPENIeNIATh ATAITBI PEIICHUS 3a]]a91
BBIBIIATE M A(QQPEKTUBHO  HCKaTh
uH(poOpMallMi0,  HEOOXOAUMYIO  JUIf
pellIeHus 3aa41 U/UIu mpoOIeMbl
COCTaBJIATH IUJIaH IEUCTBUS

OTIpeNieNATh HE0OX0IUMBbIE PECYPChI
BIAJETh  AKTyaJbHBIMH  METOIAMHU
paboThI

B MpodecCHOHATBHOM M  CMEKHBIX
cdepax

pealn30BbIBATh COCTaBJICHHBIN MJIaH
OLICHUBATh pE3yJAbTaT U TIOCIEICTBUA
CBOUX JICUCTBUH (CAaMOCTOSATEIHLHO WIIH C
MOMOIIIbIO0 HACTABHUKA)




3HaHuA:

aKTyaJIbHBIN npodeccuoHaIbHbIHI
U COLMAIbHBI KOHTEKCT, B KOTOPOM
NPUXOJUTCS pabOTaTh U KUTh

OCHOBHBIE HCTOYHUKHM HH(pOpMaIUU
U pecypchl Ui pelIeHus 337ad U
npoOiem

B npoecCHOHATTLHOM u/nnm
COLIMAJIbHOM KOHTEKCTE

ATOPUTMBI  BBINIOJIHEHUST  paboT B
npodeccuOHATBLHON U CMEXKHBIX
obmactsix

METO/bI PaboThl B MPO(HEeCCHOHAIBHON U
CMEXHBIX cepax

CTPYKTYpY IJIaHa JJIsl peLIeHus 3a1a4
MOPSIOK OIICHKH PEe3yJIbTaTOB PELICHUS
3aJ1a4y NpoecCUOHATILHOMN JesITeIbHOCTH

OK 02

Hcnonp30BaTh COBpEMEHHBIE
CpeZCTBa IIOUCKA, aHAIN3a

Y MHTEpIpeTaluu HHPOopMaIuH,
U UH(OPMAIIMOHHBIE TEXHOJIOTUU
JUIA BBIIIOJIHCHUA 3aJa4
npodeccrnoHaIbHON
JeSTEIIbHOCTH

YMmenus:
OmpenensATh  3aJayd I TIOHCKa

uH(popManuu
oInpeneNniaTh HEoOXOJUMble HCTOYHUKU
uH(popManuu
IUIAHUPOBATh nporecc MIOUCKA;
CTPYKTYPHUPOBATh HOJIy4aeMYIO
UHpOPMaLINIO

BBIJICTIATh ~ HamboJiee  3HAYMMOE B
nepeyHe HHPopMaImu

OLCHUBATb IPAKTHYCCKYIO 3HAYUMOCTH
pE3yNbTAaTOB MOUCKA

0pOpMIISITH pe3yabTaThI IIOUCKa,
MPUMEHSITh CPeJCTBA MH()OPMAIIMOHHBIX
TEXHOJIOTUH JJISL PECIICHUA
npodecCHoHaNBHBIX 3a7a4
HCIIOJIb30BaTh COBPEMEHHOE
IporpaMMHOe oOecrieueHue
WCIIOJIb30BaTh  PA3JIMYHBIC IHU(PPOBEIC

CpezcTBa TUTST peleHus
PoECCHOHAIIBHBIX 337124

3HaHus:

HOMEHKJIaTypa WH()OPMAITMOHHBIX
HUCTOYHUKOB, MPUMEHSIEMBIX B
po¢eCCHOHAIBHON JeATETHHOCTH
MIPUEMBI CTPYKTYPUPOBAHHUS
uH(popManun

dbopMatr  odopMIeHHS ~ Pe3ydbTaTOB
nmowicka WHGOPMANUU, COBPEMEHHBIC

cpeacTaa U YCTPOMCTBA
nHpopMaTH3aIuu

1000)0)201(0) N nux IMPUMCHCHU n
MIpOrpaMMHOE obecrieueHne B

po(heCcCHOHALHOM ACSITETLHOCTA B TOM
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quclie C KCIOIb30BaHUEM LU(POBBIX
CPEICTB

OK 04 D¢ dekTuBHO
B3aMMO/ICVICTBOBATh

u paboTaTh

B KOJUIEKTUBE U KOMaH/IC

YMenus:

OpraHu30BbIBaTh  paboTy  KOJJICKTUBA
Y KOMaH/IbI

BSaHMOI[eﬁCTBOBaTb C KOJIeTaMu,
PYKOBOJICTBOM, KJIHMEHTaMH B  XOJe
poeCCHOHATTBHOM eI TeIbHOCTH

3Hanus:

IICUXOJOTHUYCCKHEC OCHOBBI
JIEATENHHOCTH KOJIJIEKTHBA,
IICUXOJIOTHYECKHE 0COOEHHOCTH
JINYHOCTH

OCHOBBI HpOGKTHOfI JACATCIIBHOCTH

OK 07 CoieiicTBOBaTh COXPAHEHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HAHUS

00 U3MEHEHUH KIMMara,
MPUHLINIIBI OEPEKITUBOTO
POM3BOJICTBA, 3P (PEKTUBHO
JIEUCTBOBATh B YPE3BbIYAHBIX
CUTYaIUsAX

YMenusn:

coOMrIoaaTh  HOPMBI  DKOJIOTHYECKOM
0€30IaCHOCTH;

OTIPE/ICIISATh HaIPaBIICHUS
pecypcocoepexeHus B paMKax
MPOPECCHOHAIBHON  JIEATEIbHOCTH 110
CHEIUAIBHOCTH, OCYIIECTBISATH paboTy C
COOJTIOZICHIEM TTPHHIIATIOB OEPEIKITHBOTO
MIPOU3BOJICTBA

OpPTaHW30BBIBATE  MPO(ECCHOHATHLHYIO
NEeSTENIbHOCTh C YYeTOM 3HaHWi 00
W3MECHECHUN KJIMMATUYCCKUX  YCIIOBHMA
peruoHa

3HaHus:

MpaBHJIa IKOJIOTUYECKOW OE30MacHOCTH
Mpu  BEIEHUU  TMPO(EeCcCCHOHATBHOU
JESITENIbHOCTH

OCHOBHBIC PECypChl, 3aJCHCTBOBAHHBIC
B IIpo(heCcCHOHANEHOM IeSATENHbHOCTH
MyTH 00eCTIeYeHUsT pecypcocOepexeHus
MIPUHIIUITBI OEPEKITUBOTO MPOU3BOICTBA
OCHOBHBIC  HANPaBIICHUS  H3MCHCHHS
KIIMMATHYECKHUX YCIOBHI pernoHa

1.3. IToka3aTesi OLlEHKH Pe3yJIbTATOB 00y4YeHHs

Conep:xanue
PesyibraTsl
001eodpazoBaTe/ibH HaumeHoBaHME OLIEHOYHOIO
. N o0yueHust Bua koHTpoJsas
oii yueOHOI (OK, JIP) cpeacTBa/(popmMa KOHTPOJIS
AU CHMILIMHBI ’

2 ceMecTp

Pazgen 1. OcHOBBI CTPOEHUS BelIeCTBA
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Tema 1.1. Ctpoenue OK 01,0K 02, Texymmit [IpakTuueckoe 3aHsTHE
ATOMOB XUMIUECKHIX OK 04, OK 07 | mpomexXxyTOUHbBIN 3a4eT ¢ OIeHKOM
AJIEMEHTOB U MPUPOAA JIP 10, 22
XUMHUYECKOH CBSI3U
Tewma 1.2. OK 01,0K 02, Texymmit [IpakTrueckoe 3aHsTHE
epuonuuecknii 3akon | OK 04, OK 07 | npomexyTouHbIi 3a4eT C OIEHKOM
u tabnuma J[.1. JIP 4,7, 10, 22
MenpeneeBa
Paspnen 2. Xumuyeckne peakiumn
Tewma 2.1. Tunst OK 01,0K 02, | ITIpomexyTOUHBIi [IpakTrueckoe 3aHsTHE
xummaeckux peaxuuii | OK 04, OK 07 JlaboparopHast pabota
JIP 4,7,10,22 3ayer ¢ OLCHKOM
Tema 2.2. OK 01,0K 02, | [TpomexyTOUHBII 3ader ¢ OIleHKOH
DNEeKTPOIUTHYECKAS OK 04, OK 07
JIP 4,7,10,22

IUCCOLManusI U
HOHHBIA 0OMEH

Paznen 3. Ctpoenue u

cBoOiicTBa HEOPraHnvIeCKUX BeUIECTB

Tema 3.1. OK 01,0K 02, Texkymnii [IpakTudeckoe 3aHaTue
Knaccuduxanus, OK 04, OK 07 | mpomeXxyTOUHBIN 3a4eT ¢ OIeHKOM
HOMEHKJIaTypa JIP 4,7,10,22
CTpOEHue
HEOPraHNYEeCcKuX
BEIIECTB
Tema 3.2. duzuko- OK 01,0K 02, Texymmit IIpakTrueckoe 3aHsTHE
xumuueckue cpoiicta | OK 04, OK 07 | mpoMeKyTOUHBIH 3aueT ¢ OLEeHKOI
HEOPraHUYEeCKUX JIP 4,7,10,22
BEIIECTB
Tema 3.3. OK 01,0K 02, | ITIpomeXyTOUHBIH JlaGoparopHas paboTa
Wnentudukarus OK 04, OK 07 3a4eT ¢ OIEHKOM
HEOPraHNYeCcKuX JIP 4,7,10,22
BELIECTB

Pa3nea 4. CtpoeHue u CBOMCTBa OPraHN4YeCKUX BelleCTB
Tema 4.1. OK 01,0K 02, Texymun IIpaxTrueckoe 3aHsaTHE
Knaccudukanms, OK 04, OK 07 | mpomMexyTOUYHbIN 3a4eT C OIEHKOM
CTpPOEHHUE U JIP 4,7,10,22
HOMEHKJIaTypa
OpraHUYEeCcKuX
BEIIECTB
Tewma 4.2. CpolicTBa OK 01,0K 02, | ITIpomexyTOUHBIH IIpaxTrueckoe 3aHsaTHE
OpraHMYeCKHX OK 04, OK 07 JlabGopaTopHas pabota
COCIMHEHH JIP 4,7,10,22 3a4JeT ¢ OLICHKOM
Tema 4.3. OK 01,0K 02, Texymuit JlaGoparopHas pabota
Nnenruduxarus OK 04, OK 07 | mpomeXyTOUHBIN 3ayer ¢ OLCHKOMI
OpraHUYeCcKuX JIP 4,7,10,22

BCIICCTB, UX 3HAYCHUC
U IPpUMCHCHUE B
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OBITOBOM U
IIPOU3BO/ICTBEHHOM
JIEATEIBHOCTH
yeaoBeKa

Pa3znen 5. Kunernueckue u repm
XHUMHYECKHX peaKkumid

OJUHAMHUYICCKHUEC 3AKOHOMEPHOCTH NMPOTCKAHUSA

Tema 5.1. CkopocTb
XMMHYECKUX PEAKIUH.
XumMmuyeckoe
paBHOBecCHE

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

[TIpomMexyTOUHBII [IpakTrueckoe 3aHsTHE
3aueT ¢ OLEHKOMI

Pa3znen 6. PacTBopbl

Tema 6.1. IlonsTHe 0o
pacTBopax.
HccnegoBanme
CBOMCTB PacTBOpPOB

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

[TpomexxyTouHbBIN JlabopaTtopHas pabota
3adeT ¢ OLCHKOM

Pasznen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH Y€JIOBEKA

Tema 7.1. Xumus B OK 01,0K 02, Texymuit 3a4eT ¢ OLEHKOM
ObITY U OK 04, OK 07 | mpoMeXyTOuHBII
MPOU3BOJACTBEHHOMN JIP 4,7,10,22
JEATEILHOCTH
YeIIoBeKa
2. 3agaHusA 1J151 KOHTPOJIS M OLIEHKH Pe3yJ1bTaTOB

2.1. 3apanus AJ1s1 TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

PA3JIEJI 1. OCHOBBI CTPOEHH S BEHLIECTBA
Tema 1.1. CTpoenne aTOMOB XMMHYECKHX 3JIeMEHTOB 1 NPUPOa XUMHUYECKOI CBA3HU
IIpakTHyeckoe 3ansaTue Ne 1.
[lenb — 3aKkperuieHne 3HaHUH 110 TEME.

XOI 3AHSATHA:
3aganue Neol.

VYka3aTb QJICMCHT, B aTOMC KOTOPOT'O:

Bapwnanr 1

Bapwanr 2

a) 25 npoTOHOB
6) 13 syekTpoHOB

a) 41 mporoH
6) 20 751eKTPOHOB

3amanue Ne 2.

HazBath nBa QJICMCHTA, B aTOMC KOTOPbIX:

Bapwnanr 1

Bapwnanr 2

3 OHCPTCTUYICCKHUX YPOBHA

5 OHCPICTUYICCKUX ypOBHCﬁ

3amanue Ne 3.

Onpeﬂem/m) ABa 3JICMCHTA, B aTOMC KOTOPBIX HA IMMOCICAHEM DOHCPICTUYCCKOM YPOBHE!

Bapuanr 1

Bapuanr 2

4 BaJICHTHBIX JIEKTPOHA

"/ BAJICHTHBIX 3JIEKTPOHOB

3amanueNe.4.

VYka3zaTp MECTOIOJIOKEHUE DJIEMEHTOB B llepuonnueckoil cucTeME XUMHUYECKUX JJIEMEHTOB
JI.. MenneneeBa, HalUIIUTE JIEKTPOHHBIE ()OPMYJIIBI ATOMOB JAaHHBIX AJIEMEHTOB:

Bapuanr 1

|Bapuanrt 2
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a) Ne 37 a) Ne 24
0) Ne 30 0) Ne 50

3amanue Ne 5.

Yem CXOJHBI 1 YE€M OTJIMYAIOTCA IO COCTABY U30TOIIBI:

Bapuanrt 1 Bapuant 2

4019K 3919K 3517C1 3717C|

PA3JIEJI 2. XUMHWYECKHUE PEAKIINU

Tema 1.2. Ileppoguyeckuii 3akon u Tadbauna /.. Menneneesa
IIpakTnueckoe 3ansitue Ne 1.
Llens — hopMupoBaHHe NIPAKTUIECKUX YMEHUHN IO TEME
XO/ 3AHATHUA:
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AIIEMEHTOB, 00pa3yeMbIX HUMH ITPOCTHIX U
CJIOHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOro 37ieMeHTa B [lepuoanueckoit
cucreme
3amanus 1J151 BHINOJHEHUS MPAKTUYECKO padoThI:
l.Ykakure Ha3BaHUE DJIEMEHTAa W 3apsj aroma, €CIH SIPO aToMa dJIEMEHTa COACPIKUT
45 HEUTPOHOB, a JEKTPOHHAs1 000104YKa -34 AJIEKTpOHA.
2. Hanmmute 51eKTpoHHYIO (GopMyilTy aroMa xene3za. Kak pacmpenensiroTcst SJIeKTPOHBI
Had-moypoBHe? YKaKUTE BBICIIYIO BAJICHTHOCTD JKelie3a.
3.Hanmmmmure sHEPreTHUECKUE TUarpaMMBl Il aTOMOB XJIOpa, Xpoma, cepedpa.
4 Hanumwute 351eKTpoHHBIE PopMyJbl it noHos: Fe2+, Cl-, S2-, Cu2+, Cr3+.
5.HazoBute 3JIEMEHTHI, MMEIOIINE clenyromue 3JIEKTPOHHBIE
bopmymei:a)1522522p63s23p35;6)1522522p63s2451;8)1522522p63523p64523d104p65514d5.
6.0mpeieuTe MEepuoJ, PSAI W TPYIIy, B KOTOPBIX HAXOIATCS 3JEMEHTHI C aTOMHBIMH
HoMmepamu: 14, 24, 52, 63.
7.YkaxuTe, Kakoe NoJiokeHue B Tabiniie MeHzeneeBa 3aHUMAaIOT 3JIEMEHTBI € AIEKTPOHHOU
KoH(uUrypanuei atoma:a)1s22s22p63s23p6;6)1522s22p63s2;
B)1522522p63s23p64s23d10;1)1522522p63523p64523d104p5. OTBET 0060CHYIATE.
8.CKonpKo BaJICHTHBIX AIIEKTPOHOB B aToMax CIIEYIOIINX
anemenToB:4Be,15P,17Cl,25Mn50Sn,42MO?
9.V Kakoro aroma, CTPOCHHE SHEPTHYECKUX ypoBHeH kotopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3523p64) 352, -cuibHee BRIpaKeHBI HEMETAIUTMIECKUE CBOMCTBA?
10.CocTtaBpTe DIIEKTPOHHBIE CXEMBl CTPOEHHUS MOJEKyld. B Kkakoii Moyekysie CBs3b
koBasieHTHas nossprasi: 1) Cl2; 2) H2; 3) HCI; 4) NaCl.
11.YkaxuTe, B KaKol U3 JaHHBIX MOJICKYJI oJsipHOCTH cBsi3u Bhiie: 1) HCI; 2) HI; 3) HBr;
4) HF.
12.B kakoM U3 TMPHUBEACHHBIX BEUIECTB O00pa3yeTcsi MPEeMMYIIECTBEHHO HOHHAs CBS3b:1)
CuCl2; 2) NaCl; 3) S02Cl2; 4) CO.
13.CocraBbTe cxembl cTpoenust moiekysa: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoii u3 3Tux
MOJIEKYJI CTEIIeHb OKHcieHns 0, a BAJIGHTHOCTB 3.
14.Vxaxute, 4eMy paBHA BaJ€HTHOCTh M CTEMEHb OKHCIeHUs ¢docdopa B KUCIOTAX:
H3P02; H3P03; H3P04.
15.B Monekyne Kakoro BeIIeCTBa CTENEHb OKHCIeHHs aTtoma Qochopa HamMmeHbmas: 1)
H3P04; 2) H3P03; 3) HPO3; 4) H3P02; 5) H4P207?
16.0npenenure creneHb OKHCIAeHUs Meauw B coeamHeHwsx: Cu20;  Cu(N03)2;
(CuOH)2CO03; CuCl.

Tema 2.1. Tunbl XMUMHUYECKHX peaKkIHi
IIpakTnueckoe 3ansitue Ne 1.
Llenp — 3akperieHUe 3HaHUM 110 U3YYCHHOU TeMe



XO/J 3AHATHA:

I[lozmakombTECH C

TEOPETUYECKUM

14

MaTepuaioM 110

Teme  «OKHUCIATENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUI). BremonauTe HMXXCIIPUBCACHHBIC 3a/IaHUA.

1. Kakue COCTUHEHUSI

n IMPOCTHIC BCIICCTBA

MOTYT MIPOABJIATH TOJIBKO

OKHCIHUTENbHBIC CBOMCcTBA? BrImummTe Takne BCIICCTBA M3 NPCIIOXKCHHOI'O IICPECUHA, YKAXKUTC
CTCIICHb OKHCJICHUA 3JICMCHTA-OKUCIUTCIIA:

Bapuanrt 1 Bapuant 2
NHs, CO, SO, KMnOg4, Cly, H.S, SiO, P203, H2SO4, H2SOs,
HNO:.. N2
2. Kakue COCIUHEHUS U TIPOCTHIE BEIIECTBA  MOTYT  MPOSIBJIATH TOJBKO

BOCCTaHOBHUTEIbHEIC CBOMCTBA? BhImummTe Takue BCIICCTBA M3 MNPCAJIONKCHHOIO0 IICPCUH,
YKaXXUTC CTCIICHL OKHUCJICHHUA 3JICMCHTA-BOCCTAHOBUTCIIA!

BapuanT 1

Bapuant 2

H>S, HMnO4, Mg, Al203, KNO3

H2SO3, NH3  SiO», P20Os, Fe

3. TlonGepure

K02 PHUITUEHTBI

B CIEAYIOLIUX

YPaBHCHUAX

OKHCJIHNTCIIbHO-

BOCCTAHOBHUTCJIIBHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOI'O 6aﬂcha, YKQXXUTC OKUCIUTCIIb H
BOCCTAHOBHUTCIIb:
1. Bapuanr
NHs + O, — NO + H20
PHs + Cl, — PClz + HCI
CuO + NH3; — Cu + N2 + H20
Zn + H2SO4 — ZnSOa+ H3S + 4H20
KMnO4 + Na2SO3 + H2SO4 — MnSO4 + NaS04 + K2SO4 + H20
BapHuaHT
P + N2O— N3 + P>0Os
H2S + Cl, — S + HCI
HCI + MnO2 — Cl2 + MnCl, + H20
Cu + HNO3z — Cu(NOz)2 +NO + H20
H.S + KMnOg4 + HoSOs— MnSO4 + S + KaSO4 + H20

agrONMNERPRORODNE

JlaGopaTtopHnast pabota
1. 3amonHuTe TAOIHILY, BHITIONHSS XUMUYECKUNA SIKCTIEPUMEHT

PeaktuBbl u oOopynoBaHue | YpaBHeHue peakuuu (Hanumute |HaGmoneHus (uto

(mepeyncnuTe MaTepHallbl, | ypaBHEHUS  peakUuil ¢  TEeMH |[IPOM30LUIO B pe3ylbTaTe

KOTOpPBIE BbI HCITOJIb30BAJIH B | BEILIECTBAMH, KOTOpBIE BbI | peaKkLnu)

IKCIIEPUMEHTE) UCIIOJIb30BAIM B JKCIIEPUMEHTE, | (3aIUIINTE MIPU3HAKU
paccTaBbTe IPaBUIILHO IIPOTEKAHUS peaxkuui,
MHJEKCHI B QOpMyIax, ypaBHsTe) |caenaiiTe cXxeMaThyecKue

M300pakeHus1)
Onpit 1.Ha3Banue

OmnsiT 1. Paznosxenue nepokcuaa Bo1oposia (Mepekucu) Mpy MoMOIIY KaTaau3aTopa.

Buumanue! [1pobupky HarpaBiisiiTe B CTOPOHY OT ce0s U cocenielt, paboTaiite B mepyaTKax,
BOJIOCHI coOepuTe- paboTa C OTHEM.

OmpiT 2 K Kycouky cBeXero Msica MpuiInBaeM MEePEKKCh, 3aMUIITUTE HAOIIOICHHS

OmnpIT 3. B npoGupke Hax0UTCs TBEPIbIA OKCHJ HATPHSL, IPUIICHUTE K HEMY

10 mur Bombl (TONIMHA 2 YKa3aTENIbHBIX IMAJIblla), OCTOPOXKHO pa3MeIlaiTe CTCKISTHHOM
NaJIOYKOH, MOTporaiTe IHO MPOOUPKH, YTo HaOmomaere. [IpoBepbTe HamMuMe MOYYUBIIEHCS
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IEJIOYH B MPOOUPKE, KamHUTe 1-2 Karum uHaukaropa- ¢peHodranenHa, 4To HaOIroaaeTe.

OmnsiT 4. B mpobupke Haxomurcs oxcun (ocdopa(V) mpuneiite k Hemy 10 M Bozs
(TommuHa 2 yKa3aTeNbHBIX Maiblia), OCTOPOXKHO pa3MelaiiTe CTeKISHHOW IaloYKOM.
[TpoBepbTe HAIMYKME TOTYYUBIICHCS KUCIOTHI HHIUKATOPOM, KalmHUTE 1-2 KaIu JakmMyca, 4To
HaOJIFOaeTe.

OmbIT 5.

[Tpuneiite B mpobupky pactBop CuSO4 ( 5-10 mur) u 1o6aBbTE K HEMY TpaHyJy IIMHKA ,
OCTaBbTE€ MPOOMPKY HA 5 MHHYT, 3amumuTe HaOmoneHus. OmbiT 6. Peaknuu 3amemieHus B
kucioTtax. Bzaumonericreue comstHont kuciaotel (HCI) ¢ marauem.

Xon pabotel: Bo3pmuTe MpOOHMPKY CO CTPYKKOH MarHusi OCTOPOXKHO TpHIEHTe 5 M
HCl.3amummure Ha0mroneHus

OmnpiT 7. OnipesiesieHre HOBOT'O BEILIECTBA B paCTBOPE

Xoxa paboThl: BO3BMHUTE MPOOHMPKY C BEIIECTBOM U3 MPEIBIAYIIErO OIbITa, OCTOPOMKHO
KaITHATE KaIUTI0 Ha MPEJAMETHOE CTEKJIO, BOSBMHTE IIMITIBI M OCTOPOKHO BBITIAPHUTE KHUJIKOCTH,
4yTo oOpasoBajnoch, 3anumure HaOmoaenus OnbiTr 8. Peaknuu obmena. BzaummoneiicTBue
ruapokcuaa Harpusi (NaOH) u cynedara menu(Il). (CuSO4)

Xon pabotel: Bo3pmuTe mpoOHpKY € BEIIECTBOM M3 OMBITA 3, U mpuiieiite kK Hemy 10 M
CuSO04, gyto Habmomaere.

Omnbit 9. Peakuuu oOMena. B3zaumonerictBue xapoonata kaneuus (CaCO3) u consiHOM
kucnoroit (HCl) Bammanue! PaboTa ¢ KHCIIOTaM# TOJIBKO B TIEpUYaTKaX.

Xon pabotsl: Pazomuute B crynke npu nomoinu nectuka CaCO3, noGaBbTe MOPOIIOK B
poOupKy, octopoxkHo npwirerte S M HCI, 3anummre Habr0neHUS.

PA3JEJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHX BEIIIECTB
Tema 3.1. Knaccupukanusi, HOMEHKJIATypa M CTPOCHHE HEOPIaHMYECKHUX BEIeCTB
IpakTnyeckoe 3anarue Ne 1. Kiaaccupukanusi, HOMeEHKJIATypa ¥ CTpOeHMe
HEOPraHW4YeCKHX BellecTB
[{enb — IpUMEHUTDH 3HAHUS, TIOJTYYEHHBIE PU U3YUYEHUU KIacCU(DUKAIIMN U XUMUYECKUX CBOICTB
OKCHJIOB, KACIIOT, OCHOBaHUH U COJIEH.

XO/ 3AHATHUA:
1. Ompenienn Ha3BaHME U KJIACC BELECTB, HAMUIIH (YOPMYJIBL.
Ne | ®opmyna BemecTsa HasBanue Bemecrsa Kirace Bemectsa
1 Al(OH)3
2 Kpemuuesas kucnora
3 CaCOs3
4 Al (SOa4)3
5 Okcua Kanus
6 HNO:
7 Zn O
8 I'mapokeun menu (11)
9 P20s
10 YTieKucIenii ra3
2.JlaiiTe Ha3BaHMS COJICH, KUCIIOT, IPUBEAUTE (POPMYJIBI KUCIOT.
Ne dopmyna KUCIOTHI Ha3Banue kucioTsl Ha3Banue couneit
A3oTHas
H2 SO4
HBr
KapOOHATHI
docdopnas
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HI

XJIOpUJAbI
HUTPUTHI

H, SiO3

CepoBoaopo/iHas

Tema 3.2. ®U3NKO-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BellleCTB
IpakTnyeckoe 3ansitue Ne 1. ®U3uKO-XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BeleCTB
Llenb — yriyOuTh 3HaHUS O PUINKO-XUMHUYECKUX CBOMCTBAX HEOPTraHMYECKHUX BEIIECTB
XO/ 3AHATHUA:
3ananme Ne 1. Pemnre 3a1auy

Bapuant 1 Bapuant 2
IIpu B3aumMoneNcTBUU MENHU C CKOJIBKO TpaMM OKCHJIa MarHust oopa3yercs
KOHIICHTPUPOBAHHOM CEPHON KHCIOTOU IIPU CKUTAHWU MarHus mMaccou 12 r.

oOpazoBajics ra3 oobemoM 33,6 1. OnpenenuTsb
Maccy MeJH, BCTYNHUBIIYIO B PEAKIHUIO.

3apanme 2. Pemunre 3agauy

Bapuanr 1 Bapuanr 2

Kannii maccoii 3,9 r pactBopuiu B Boge | CKOJIBKO rpaMM HaTpHsl IPOPEArupoBajo ¢ BOJOM,
obwvemoMm 206 mit. OnpenenuTe MacCOBYIO |€CITH IPU 3TOM 00pa3oBajics a3 o0beMoM 4, 48 1.
JIOJTIO TIOJTY4EHHOTO PacTBOpa. (1.y.) CKOIBKO TpaMM TUAPOKCHIA HATPUS
MOJIYYUTCS IPU ITOM?

3aganue Ne3. Pemute 3amauy

Bapuanr 1 Bapuanr 2
CKOJIbKO TpaMM OKCH/JIA KaJIbITUS U BOJIBI CKOJIBbKO JIUTPOB OKCHUJIA YTIIEPOIa MOKHO
HE0OXOIUMO TSI TOTYYEeHHUS TallleHON U3BECTH |MOMYyYUTh U3 U3BECTHSAKA Maccoil 25 T, ¢
Maccoit 7,4 T. MaccoBoM gosuei mpumeceit 20%.

Tema 3.3. UnenTudukanus HeopraHuyecKnx BelecTs
IIpakTyeckoe 3ansaTue Ne 1. UnenTndukanns HeOpraHm4ecKnx BemecTs
[{enb — c TOMONIBIO XapaKTEPHBIX peakLuii paclio3HaTh, B KAKOW U3 MPOOHUPOK HAXOATCS JaHHbIE
BEILECTBA.

XO/ 3AHATHUA:
1 .ITpuroroBuTh TaONMILY U1 3aIIMCH BBIOJIHEHUS pabOTHI 110 hopMe:
UYro nenamn Habumonenus YpaBHeHus peakiuii | BeiBox

2. BBINOJIHUTE OIBITHI

3. 3anoMHUTD TaOIHILY.

4. Cnenath OOIIHI BBIBOI.

OmnebiT. KayecTBEHHBIE peakIMy Ha HEOPTaHUYECKNE BEIIECTBA.

3agaHue: B Tpex MpOHYMepoBaHHbBIX mpoodupkax (1, 2, 3) naHsl BenecTna:

XJIOPUA AMMOHUA

COJIIHAA KUCJIOTA

CYJIbOAT HATPUA

C momouiplo0 XapakTEpHBIX PEAaKIMH pacrno3HaTh, B KaKOH W3 MPOOMPOK HAXOJIATCS JaHHBIE
BEIIECTBA.

J1J1s1 BBIIOJTHEHHU S TaHHOTO OTBITa COJCPKUMOE KaX 101 MPOHYMEPOBaHHOM IPOOUPKH pa3AeInTh
Ha TPH MPOOBHI.

1. JIna onpeneneHus XJIOpUAa aMMOHHS — B IPOOHPKY € XJIOPUIOM aMMOHHUS MPWINTH PacTBOP
TUAPOKCUAA HATPHs, HATPETh B INIAMEHU CIIMPTOBKH.

? Uro nabmonaere?
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Hanucate ypaBHeHME peakuuM B MOJEKYJISIPHOW, MOJHOW HMOHHOW, COKpAalleHHOW HMOHHOU
dbopmax.

2. Jlnsa onpeneneHus: CONSTHON KHCIIOTHI - B TIPOOUPKY C COJSHOW KHCIIOTOW MPHJIMTH PACTBOP
HUTpaTa cepedpa.

? Yro gaOirogaere?

Hanmcare ypaBHEHHME peaklMud B MOJICKYJIIPHOM, IIOJIHOM HOHHOW, COKpAalIeHHOW WOHHOH
dbopmax.

3. s onpeneneHus cyibdara HaTpUs - B MPOOHPKY C Cyab(haTOM HATpUs MPHWINTH PACTBOP
xjopuaa 6apusi.

Uro nHabmronaere?

1. Hamucatpb ypaBHEHUE PEaKIIMU B MOJICKYJISIPHOM, TTOJIHOH MOHHOM, COKPAIICHHOW HOHHOM

PA3JIEJI 4. CTPOEHUE U CBOMCTBA OPTAHUYECKHUX BEIIIECTB

Tema 4.1. Knaccudukauus, CTpoeHHe © HOMEHKJIATYPa OPraHUu4YecKUX BellecTB
IIpakTuyeckoe 3ansaTue Ne 1. Kinaccndukanus, crpoenre 1 HOMEHKJIATYPa OPraHMYeCKUX
BellecTB
[{enb — 3akpenuTh U 000OIIUTH TEOPETUUECKUE 3HAHUS O HOMEHKJIATYpPE YTIIEBOIOPOIOB.
XO 3AHATUA:
Bapuanm Ne 1
1. Ha3oBure 1o cucreMaTH4eCKONH HOMEHKJIAType BEIIECTBA CIEAYIOIIEr0 COCTaBa
a) CH3 — CH2 — CH — CH2 — CH3

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

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

CH3 OH

O

1
n) CH3 -CH2 -CH2-C

\

OH

2. CocTaBUTh CTPYKTYPHBIE (POPMYIIBI CIETYIONIMX BEUIECTB: a) 2,3-auxiopoyTaH; 0) 2,2-
TUMETHIITIEHTaH

Bapuanm Ne 2
1. HazoBure no cucreMaTH4eCKONH HOMEHKIIaType BEIIECTBA CIEIYIOIIET0 COCTaBa
a) CH3 -CH2 -CH-CH2 - CH - CH3

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

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

CH3 OH

n) CH3 - CH2 - CH2 — CH - CH2 - COOH
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CH3

2. CocTtaBUTh CTPYKTypHBIE (DOPMYIIBI CIEAYIOIIMX BEIIECTB: a) 3-MeTwirneHtaH; 0) 2.4,6-
TPUXJIOPT€KCAaH

Bapuanm Ne 3

1. Ha3zoBute 1o cucreMaTHueCKOW HOMEHKJIAType BELECTBA CIEYIOLIEro cocTaBa

a) CHz3

CHs - CH2 - CH — CH> — CHs

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

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

CH3
n) CH3 -CH2 -CH2 —CH-CH2 - CH3
Cl

2. CocTaBUTh CTPYKTypHBIE (OpMYJbl CIEAYIOLIMX BEIIeCTB: a) 2-MeTunoyreH-1, 6) 2,3-
JTMMETHIITICHTAH.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX COeIMHEHUI
IIpakTuyeckoe 3ansaTue Ne 1. CBolicTBa OpraHM4ecKMX COeTUHEHHUH
[{enb — 3akpenuTh U 00OOIIUTE 3HAHUS O CBOMCTBaX OPraHMYECKUX COSAMHEHUN
XOH 3AHATHA:
1. C noMoIIpo 37IeKTPOHHBIX OpOuTaneit rpadudecku u300pa3suTe MOIEKYJIbI:
a) [Iponana
0) 2-metunOyraHa
B) U300yTaHa
2. U300paszute CTpyKTypHBIE (GOpMynsl U30MepoB TenrTaHa. CKOIBKO MOXET OBITh TaKuX
n3omepoB? JlaliTe UM Ha3BaHUS MO 3aMECTUTEIILHON HOMEHKJIIATYpPE.
3. HazoBute mo 3amMecTuTeNbHONH HOMEHKIIATYpe CIEAYIONTNE COSAMHECHHUS:

a) CH;—CH—CHy; B) CH;—CH—CH,—CHy;
cH, CoH,
CH, CH,
6) CH,—CH,—C—CHy; r) CH;—CH—CH—CH,,
o, cH,

4. Ha30BHTE 110 3aMECTUTENILHON HOMEHKIIATYPE CIEMYIOIMI allKaH:
i
CHg—(EH /CH3
(CH3)3C_CH2_?—CH—CH2— CHs
CH>— (]I_—'.H_CH3
CHj;
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5. Hanumure ctpykTypHbIe (YOPMYIIBI COETUHEHH 110 MX HA3BAHUSIM:

a) 2-MeTHI0yTaH €) 2-OpoM-2-MeTHIIPOTIaH

0) n300yTan K) 2,3-TUMETHIT-3-3TUIITeKCaH
B) 3-MeTUJINICHTaH 3) 2,3,3,4-TeTpamMeTHINCHTaH
r) 2,3-TMMETUIITICHTaH 1) 3-3TU-4-U30NPONIIITEKCaH
1) 2,2,5-TpUMETHIIreKCaH K) 2-MeTUI-4-NpOoNIOKTaH

6. Kakue yrineBooposl MOIY4atoTCsl IPU HArPEBAaHUH C TBEPBIM €IKMM HATPUEM CIIETYIOLINX
COJIEH OpraHNYeCKuX KUCI0T. Hanummre peakuuu.

0 H3-CH2-CH2-
i #) CH3-CH2-CH2-COONa
a) ONa HaC //é/‘/OvN
6) CH3-CH2-COONa n o "

7. Kakue yrineBoopoabl IoJaydyaTcs Ipu AEUCTBUY METAILIMYECKOI0 HATPUsl Ha CIIETYIOINe
rajioreHrpousBoiHbsie. Hanumure peakiuu. (peakuus Bropia)

a) 2-6poMOyTaH r) 2-0pOoM-2-MEeTHIIIICHTaH
0) 2-fioanponax 1) 2- OpoM-2- METUJITEKCaH
B) 2-OpOoM-2-MeTHIIIPOTIaH e) 1-OpoM-3- MeTHIIOKTaH
8. 1o peakiuu Bropia mony4ure cienyronme yriaieBoI0poabl:

a) 2-MeTHII0yTaH r) 2,2-TUMeTUITenTaH

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

B) 2,3-1UMeTHIOyTaH e) 2,2,3-TpUMeTUIIIICHTaH
9. Hanmmure peakuyu HUTpoBaHUs o KOHOBANOBY CleAyIONINX aJKaHOB:
a) Oyrana r) 3-MeTWINeHTaHa

0) uzyoyrana 1) 2,3-AMMeTUIneHTaHa

B) 2-MeTHiI0yTaHa e) 2,2-1uMeTuiIrenTaHa

10. Ha 2-mMeTunOyTaH moaelcTBYITe SKBUBATCHTHBIM KOJMYECTBOM XJIOpa, 3aTeM Ha
MIOJTyYEHHOE COCIMHEHHUE TTOACHCTBYHTE METAIUTMUECKUM HaTprueM. HanumuTe peakium.
Ha3zoBute KoHEUHOE COeTUHEHHE.

11. Kakue ankaHbI TOTyYaTcs MPU ACHCTBIUH METAIUTMYECKOTO HATPHS Ha CMECH CIIEAYIOIINX
rajioreHajgkaHoB. Hamummre peakuuu.

a) XnopaTaH + 2-xjopnponaH

6) XuopmeraH + 2-xynopOyTaH

B) 3-OpoMrieHTaH + 2-OpoMITporiaH

12. [Monyuute ankaHbl THAPUPOBAHUEM CIEAYIONIUX aTKeHOB. HanuimTe ypaBHEHUS peakiiuil.
a) 2,3-numeTnnioyTeH -1

0) 3,4-mumeruarexkcex - 1

B) 2,3-TUMETIIIITEHTEH-3

T') TeKCeH -2

13. IMosyunte 2,5-TUITUIITEKCAH:

a) 1o peakuuu Bropia

0) nekapOOKCUITUPOBAHUEM COJIEH KapOOHOBBIX KHUCTIOT

B) 2JIEKTPOJIU30M CoJiei KapOOHOBBIX KuCIOT 1o Konboe

14. Hanumure ypaBHEHUs peakiyil Xj1o0pupoBaHus 0aTaHa U U300yTaHa.

15. Kakoe cTpoeHue uMeeT HaTpHUeBast COJIb KapOOHOBOI KUCIIOTHI, €CITH:

a) TIpH AJIEKTPOJIU3E €€ BOJTHOTO PAaCTBOpA Mmodydyaercs ainkan coctaBa C8H18, a mpu
JeKapOOKCUIMPOBAHUY 3TOW COJIH MOJTyyaeTcs u300yTaH.

0) Mpu AIEKTPOJIU3E €€ BOJHOTO pacTBopa mosrydaetcs ankaH cocraBa C10H22, a mpu
NeKapOOKCUIMPOBAHUY — 2,2-TUMETUIIIIPOIIAH.

16. Hanummre nist 2-METHIINIEHTaHA PEaKIINH:

a) CynbdupoBanus
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0) HutpoBanus

B) XJIOpUpPOBaHUS

17. Hanumure peakuy caeayoux MpeBpaieHui:

a) Yriepog — MeTaH — OpOMMETaH — dTaH — XJIOPITaH — OyTaH

0) Anerar HaTpus — METaH — 3T€H — 3TaH — XJIOPATaH — IMPOIaH — OKCHJ yrieposa (4)
B) [Iponmonar Harpust — 3TaH — OpomdTaH — OyTaH — 3TaH —1,1- AUxyIOpaTaH

JlaGopaTtopHnast pabota

1. Cobepute ipubop 715 oJTydeHHs dTHIIeHA (puc. 22.6) U MpOBEPhTE €ro Ha TePMETHYHOCTD.
Jlis moy4eHus: 3TUjIeHa B MPOOUPKY MOMeCTUTE 1,5 MII STHIIOBOTO CIIUPTA, 3aTEM OCTOPOKHO
npuieidte 4 MJI KOHUEHTPUPOBAHHON CEpPHOM KHUCIOTHI M J00aBbTE B CMECh HEMHOTO
IPOKAJIEHHOTO TecKa. 3aKpouTe MpOOMPKY HMpPOOKOH C Ta300TBOAHON TPYyOKOH M 3akpenute
npubop B MITATUBE.

2. B nBe mpoOupku mpuieiTe Mo 2 MJI pacTBOPOB OpPOMHOW BOZBI M IE€PMaHTaHaTa Kaus.
Harpeiite B mpubope ais moxydeHus STUIICHA CMECh 0 KUTIEHUS U, He TIepecTaBas HarpeBaTh, HO
HE MeperpeBasi, ONyCTUTE KOHEeIl ra300TBOAHOM TPYOKH CHavaja B

npoOMpPKy ¢ OPOMHOM BOZIOH, @ 3aTeM B IIPOOUPKY € paCTBOPOM IIEPMaHraHaTa Kajus.

©5terka.cor

H,SO, (xoHi1.)

Puc. 22.6. Ilpubop 115 nMoIyyeHNs STUIIEHA

Uro BbI Habmogaere? CocTaBbTe€ YpaBHEHMSI XUMUYECKUX pEaKLUi: a) MOJy4yeHHUs ATUIIEHA U3
ATUJIOBOTO CIIUPTA; 0) B3aUMOJEHCTBUS 3TUIIEHAa C OPOMHOM BOJIOM.

HampasbTe KoHel ra300TBOIHOM TpyOKU prbopa BBEPX U MOJOKIUTE JIYUUHOHN BBIACISIOMINNCS
stiwiieH. OTMeTbTe XapakTep IIaMeHM. BHecuTe B IulaMs STWIEHA Ha HECKOJIBKO CEKYHJ
dapdopoByro MIACTUHKY WU Yamry. YTo Bbl HaOmogaeTe?

BnaysaiiTe Bo31yXx uepe3 CTEKISTHHYIO TPYOKY C OTTSIHYTBIM KOHIIOM B CPEIHIOIO YacThb IJIaMEHU
stunena. Kak usmensercs sipkocts rurameHu? [louemy? CocraBbTe ypaBHEHHE PEAKLIUN FOPEHUS
ATUJICHA.

Tema 4.3. UnenTndukanus opraHnyecKux BelecTs, HX 3Ha4eHHue U IPUMEHEHHE B
OBITOBOI U NPOU3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA
IIpakTnyeckoe 3ansaTne Ne 1. UnenTndukanmus opranHn4ecKuX BeliecTB, HX 3Ha4YeHUE U
NnpuMeHeHue B ObITOBOI U NMPOU3BO/ICTBEHHOM /1eiTeJIbHOCTH Ye10BeKa

Llenp — 3akpenuTh 3HAHUSA OO0 HAEGHTHU(PUKALMK HW3YYCHHBIX OPraHUYECKUX COCIUHEHHH,
COBEPLIECHCTBOBATh YMEHUS pELIaTh DKCIIEPUMEHTAIbHBIE 3a/1a4UH.
XO/[ 3AHATHUA:

1. B 1Byx nmpobupkax 0e3 3TUKETOK COJIepkKaTCs CIECNYIONINEe BEIECTBA: STHIIOBBIN CIUPT U
MypaBbUHAs KHCIIOTA.

[Ipennoxute crnocod 3KCHEPUMEHTAIBHOTO ONPEACIECHUS COAEPKUMOTO KaKI0M MPOOUPKHU.
[IpucTtynure kK IpaKTUYECKOMY PACIIO3HABAHUIO BEILIECTB.

OdopmuTe oTuer, 3aMOTHUB TAOJIHILY:

| Yro pemanun | Yro nabromanu | YpaBHEHHUsI peakuii
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2. Bam BbI1aHBI TPOOUPKH C PACTBOPAMH, B OJTHON M3 KOTOPBIX COACPIKUTCS TIIMLIEPHH, B IPYTOM
— (opMasibaieTua, B TpeThbei — IioKo3a. C MOMOILBIO OHUX U TEX K€ PEaKTUBOB OIPEIEINTE
Ka)KJI0€ BEIIECTBO.

OdopmuTe oTueT, 3aMOTHUB TAOJIHILY:

| UYro penanu | Yro HabmogamM | YpaBHeHus peakuui

3. JlokakuTe ONMBITHBIM ITyTeM, 4TO KapTodenb u Oemblil Xi1e0 comepikaT Kpaxmall, a CIenoe
s0JI0KO — TIIFOKO3Y.
OdopmuTe oTueT, 3aMOTHUB TAOJIHILY:

Yro nenanu Yro HaOIOgATIHA BriBoabr

PA3ZJIEJ 5. KHHETUYECKHUE U TEPMOANHAMUMNYECKHUE 3AKOHOMEPHOCTHU
MPOTEKAHUA XUMHUUYECKHUX PEAKIIUIA
Tema 5.1. CkopocTh XUMHYECKHX pPeaKknuil. XUMHU4eCKoe PaBHOBeCHE

IIpakTuyeckoe 3anaTHe Ne 1. CkopocTh XUMHYECKHX peaKuil. XuMHYecKoe paBHOBecHe
[{enb — HAYYUTHCS BHIBOAUTH KOHCTAHTY XUMUYECKOTO PABHOBECHSI.
XO/[ 3AHATHUA:

1. Kakoe cocrosiHuEe 00paTUMOi peakiiii Ha3bIBAlOT XUMUYECKUM PaBHOBECUEM?
2. Hanumure ypaBHEHHE KOHCTAHThI PABHOBECHS JIUISl KAXK/I0T0 U3 CIEIYIOIINUX 00paTUMBIX
IIPOLIECCOB:
a) 2N02 (2) = 2NO(r) + 02(2)

0) 3H2(2) + N2(2) = 2NH3(2)
B) H2(2) + CuO(x) = H20(2) + Cu(k)
Kak cmectuTcst paBHOBecHE B KaXK10M U3 YKa3aHHBIX CIIy4aeB [IPH YBEIMUEHUU JaBIICHUS?

3. B kakoM HampaBlIeHUU CMECTUTCS PABHOBECHE MIPH MOBBIIICHUHN TEMIIEPATYPhI B CIEAYIOIINX
00paTUMBbIX peakuusx (TeroBoil 3pPexT peakuy paccuuTaiTe 1Mo JaHHBIM MpHIIOKeHus [3]):
a) 2S02(2) + O2(2) = 2503(2)

0) Ha(2) + Bra(2) = 2HBr(2)
B) N2(e) + 02(2) = 2NO(2)
4. Paccumraiite koHCTaHTY paBHOBecHus peakiuu CosHg07 + HC1 = CosH2706C1 +H20

PA3JIEJI 6. PACTBOPBI
Tema 6.1. Ilonsitue o pacTeopax. McciienoBanue cBOiCTB pacTBOPOB
IIpakTuyeckoe 3ansaTue Ne 1. UcciieqoBanue cBOiCTB pacTBOPOB
[{enb — 3aKkpenuTh 3HAaHUS CBOMCTB PACTBOPOB
XO/ 3AHATHUA:
Bapuanm 1
3amaua Nel. PaccumTaiiTe Maccy BOJBI W MacCy COJIM, KOTOpbIE HEOOXOJMMO B3STh IS
npurotosneHus 150 r pacrBopa xnopunaa Hatpust NaCl ¢ konuentpammeit 1%.
3amaya  Ne2. Ompenenure  NPOLUEHTHYK ~ KOHLEHTPALMIO  PAacTBOpa,  IMOJYYEHHOI'O
pactBoperreMm 10 r xnopuna HaTpus B 250 M1 BOJBIL.
Bapuanm 2
3agaua Nel. Paccumraiite Maccy BOJIBI M Maccy COJHM, KOTOpble HEOOXOAUMO B3STh IS
npurotoBieHus 150 r pactBopa xiopuaa Hatpust NaCl ¢ koHnenTpanueit 5%.
3amaga  Ne2. OmpepenuTe  NPOLEHTHYIO — KOHILIGHTpALMIO  pacTBOpa,  IIOJIYYEHHOTO
pactBopenreM 20 r xjmopuaa HaTpus B 250 M1 BOJBI.
Bapuanm 3
3amaua Nel. PaccumraiiTe Maccy BOIBI W MacCy COJIM, KOTOpbIe HEOOXOJMMO B3STh IS
npurortosieHus 150 r pacrBopa xnopunaa Hatpust NaCl ¢ konuentpanueit 10%.
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3agaua  Ne2. Ompenenutre  MOPOLEHTHYKO  KOHIIEHTpPAlUIO  pacTBOpa,  MOJYYEHHOIO
pactBopenreMm 30 r xjopuaa HaTpust B 250 M1 BOABIL.

2.2. 3apaHus 1J1s1 POMEKYTOYHOT0 KOHTPOJIA

Bonpocut k ougpgpepenyuposannomy 3auemy

1. Ilpeamer u 3agaun xumuu. OCHOBHbBIE IOHATHS XUMUH (XMMHUYECKUH JIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, ayoTponus). OCHOBHbIE 3aKOHbI XMMHUM (3aKOH ITOCTOSIHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOTrajJpo, 3aKOH COXpPAaHEHHUS MacChl BEIlIEeCTBa, Nepuoauyeckuii 3akon [.H.
Menneneena).

2. Crpoenne Ilepuonndeckoit cuctembl xummuueckux snnemeHToB J[.M. Menneneesa,
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB B cUCTEME U ee 3HadyeHue. CTpoeHne aToMa XUMHUYECKOTO
anemenTa. [IpuBectu npumep Ha anemenTtax 1-3 nepuona [ICXD JI.W. Menneneena.

3. CoctaB u cTpoeHue BellecTBa. XuMuueckas Gopmyna. OTHOCUTENbHAsE aTOMHAs U
MoJIeKyJsipHasi mMacca. MaccoBas 101 3J€MEHTa B XHMHUYECKOM COEIMHEHUHU. Buruncinuth
MacCOBYIO JIOJIIO 3JIEMEHTOB B COEJJMHEHUU (110 BEIOOPY yUUTENs).

4. Tumbl XUMHUYECKON CBsi3U (MOHHAs, KOBaJCHTHAs, METaJUIMYecKasi, BOJOPOIHAs),
MeXaHU3M 00pa30BaHMs, CBOMCTBA BEILECTB C pa3IMYHbIMU XMUMUYECKUMHU CBs3siMU. [IpuBectu
IIPUMEpP CXEMbI 00pa30BaHUs KaKJOr0 TUIIA CBSI3H.

5. JlucriepcHble CHUCTEMBI: COCTaB, Kiaccu(UKaLUM, HpPUMEphbl BELIECTB, CBOMCTBA
BEIIECTB.

6. YucTsle BeuiecTBa U cMecH. Bunibl cmecel, X 3HaueHne. BbIuncinTh MaccoBble J0IH
KOMITOHEHTOB BEILIECTB B CMECH (110 BBIOOPY YUHUTEs).

7. OCHOBHBIE TOJIOKEHUS TEOPUU IIEKTPOIUTUUECKOHN Tucconnanuu (GopMyarupoBKa U
UX CYHIHOCTb). 3anKcaTh ypaBHEHUE B HIOHHOM BHJIE (110 BEIOOPY YUUTENs).

8. KwucnoTsl B cBETE TEOPHH ANEKTPOIUTUIECKON NUCCOIUANNU (TIOHSATHE «KHCIOTH»,
UX CBOWCTBa M 3HA4YeHME). 3amucaTh YpaBHEHUsS peakiUil B MOHHOM BHJE, MOATBEP)KIAroIIne
CBOMCTBA KUCIIOT.

9. OcHoBaHuS B CBeT€ TEOPHUHM AJIEKTPOJIUTHUYECKOM JucconManuu (HMOHATHE
«OCHOBaHMS», MX CBOWCTBa M 3HAu€HUE). 3amnucarth ypaBHEHUS peaklUid B HOHHOM BHJIE,
MIOATBEPKTAIOLIUE CBONCTBA OCHOBAaHUM.

10. Comn B cBeTe TEOPHH DIEKTPOJMTHUYECKOW IUCCOIUANMU (TMOHSATHE «CONW», UX
CBOWCTBAa M 3HayeHUeE). 3amMcaTh ypaBHEHHs peaklHii B MOHHOM BHJE, MOATBEPKIArOIINE
CBOMCTBA COJIEH.

11. Oxcupbl B CBETE€ TEOPUH IEKTPOIUTHUECKON TUCCOIMALMY (TIOHATHE KOKCUABI», UX
CBOICTBa M 3HaueHue). 3amucaThb YpaBHEHUS peaklUWid B HMOHHOM BHJIE, IMOJTBEP:KIAOLINE
CBOMCTBA OKCHJIOB.

12. Knaccupukanun XUMHUYECKHX pPEaKIui (M0 KOJIMYECTBY M COCTaBY PEAareHTOB H
IPOAYKTOB PEAKIIMU, IO U3MEHEHHIO CTEIICHU OKUCIICHHS, HO TEIIOBOMY 3((eKTy, o HaTuIuIo
KaTajan3aTopa, mo (a3oBoMy COCTOSHHMIO M T.1.). [IpuBecTu mpumepsl ypaBHEHUN peakiuil K
KaX/101 kiaccudukanuu.

13. CKOpoCTh XMMHYECKOH peakiuu, (akTOpbl BIUSIONIME HAa CKOPOCTh XUMHYECKOU
peakuuu. XMMHYECKOE PaBHOBECHE M CIIOCOOBI ero cMermieHus. I[IpuBectu mpumep crnoco6oB
CMEIIIEHNS XMMHYECKOI0 PaBHOBECHS Ha PEaKIMK CHHTE3a aMMHUaKa.

14. Meramnst (monoxenue B [ICXD JI.U. MenneneeBa, ctpoeHue atoma, (pU3N4ecKue u
XUMHUYECKHE CBOMCTBA, mpuMeHeHue). [IpuBectu mpuMepbl XUMUYECKUX PEaKIMil METauIoB Ha
KOHKPETHBIX ITpUMepax (YypaBHEHUS 3anMcaTh B MOJIEKYJIIPHOM U MOHHOM BHJi€e). CriaBbl (BUBL,
WX TIPUMCHEHHE).

15. Crioco6bl nomydeHus: MeTayuioB (00IIMe ATAIbl MPOU3BOACTBA, BUABI METAJUTYPIUHU C
npumepamu). Koppo3us MeramioB (MOHATHE, BUIBI KOPPO3UHU U CITOCOOBI 3aIIUTHI OT KOPPO3UH).
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16. Hemeramnsr (monoxenue B [ICXD JI.1. MenpaeneeBa, ctpoeHne aToma, (pru3ndeckue
U XMMHUYECKHE CBOMCTBA, NpUMeHeHue). [IpuBecTtu mpuMepbl XUMUYECKUX peaKLUii HEMETAJIJIOB
Ha KOHKPETHBIX MpuMepax (ypaBHEHUS 3alucaTh B MOJICKYJISIPHOM U HOHHOM BHJIE).

17. Teopus crpoeHust opraHuueckux coenvHeHud A.M. byriepoBa (IpeanocbulKu
CO3/IaHMUSL, TIOJIOKEHUS TEOPUU U UX MOSICHEHHUE C IPUMEPaMHU, €€ 3HaUCHUE JUISL Pa3BUTHS XUMUH).

18. Anxansl (cocTaB, CTpOCHHUE, U30MEPHs, HOMEHKIIATypa, PU3NICCKUE U XUMUICCKHE
CBOICTBa, CIOCOOBI OJyUEHUE, IPUMEHEHHE).

19. AnkeHbl U ajKuHBI (COCTaB, CTPOCHHE, M30MEPHUsS, HOMCHKJIATYpa, (PU3UUECKHUE H
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

20. AnkamueHsl U apeHbl (COCTaB, CTPOCHHUE, U30MEPHs, HOMEHKIIATypa, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

21. Cnuptsl (cocTaB, CTpOCHHE, U30MEPHs], HOMEHKIIATypa, (PU3NUYECKUE U XUMHUYECKHE
CBOICTBa, CIOCOOBI OyUEHUE, IPUMEHEHHE).

22. KapOoHOBbIE KHCIIOTHI (COCTaB, CTPOCHUE, H30MEPHsI, HOMEHKIIATYypa, (pru3nyeckue u
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIy4eHUE, IPUMEHEHUE).

23. YrneBojsl (cocTaB, CTPOCHHE, H30MEpPHs, HOMCHKIIATYpa, (pU3HUecKre U XUMHUECKUE
CBOICTBa, CIOCOOBI OyUEHUE, IPUMEHEHHE).

24. AzoTcopepkaliue OpPraHUYeCKHWe COCIWHEHHS — aMWHBI, aMUHOKHCIIOTBI, OCIKH
(cocTaB, cTpoeHHEe, U30MEpHsl, HOMEHKIIATypa, PU3NYECKue U XUMUYECKUE CBOICTBA, CIIOCOOBI
MOJIy4YEHUE, IPUMEHEHHE).

25. Ilnactmaccel ¥ BOJIOKHa (kiaccupuKalus, CBOWCTBA, CIOCOOBI MOJyYEHUs,
OTJIE/IbHBIE IIPECTABUTENN U UX 3HAYCHUE).

3. Kpurepuu oneHuBanus

Kpumepuu oyenku npakmuueckozo 3anamus

Onenka "oranano"

3a)1aH1/1$1 MPAKTUYCCKOIr'0 3aHATUSA BBIIIOJIHCHBI B IIOJHOM 00BeEME C CO6J'IIO)I€HI/IGM
HeoOxoauMoi mocnenoBatenbHocTH. OOyuaromuecss paboTalyd TMOJTHOCTHIO CaMOCTOSTENBHO:
HOI[O6paJ'II/I H€O6XOI[I/IMI)I€ JJI1 BBITIOJITHECHUA ITpEaIaraCMbIX pa60T NCTOYHHNKHN 3HaHHi/JI, IIoxKasajin
HEOOXO0IUMbIEe TEOPETHUECKHUE 3HAHUS, TPAKTHUECKUE YMEHUS U HABBIKH.

Pabota oopmieHa akkypaTHO, B ONITUMAIBHON IS (PUKCALIMK PE3YIbTAaTOB (hopMe.

Ouenka "xopomo"

3a)1aH1/1$1 MMPAKTUYCCKOr'0 3aHATHA BBIIOJHCHBI CTYACHTaMU B IIOJJHOM o0beMe ©
camocrosTenbHo. JlomyckaeTcs  OTKJIOHEHHE OT HEOOXOAMMON  MOoCHeA0BaTeIbHOCTH
BBITIOJTHCHHA, HE BJIIMAIONICC HA IMPABUJIBHOCTH KOHCUHOI'O PE3yJibTaTa (HGpGCTaHOBKa ITYHKTOB
TUMOBOTO IIJIJaHA, TIOCIEJOBATEIbHOCTh BBINOJIHAEMBbIX 3aJaHUil, OTBETHl Ha BOMPOCHI).
Hcnonp30BaHbl yKa3aHHble HWCTOYHMKM 3HaHuM. Pabora mnoka3zana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJCHUE YMEHUSMHU, HEOOXOAUMBIMH ISl CaMOCTOSTEIHHOTO
BBITIOJTHEHUS PaOOTHI.

JlomyckaroTcss HETOYHOCTH U HEOPEXKHOCTH B O(DOPMIICHUH Pe3yIbTaTOB paOOTHI.

Ouenka "ynoBjaeTBOPUTEILHO"

3aaHus MPAKTUYECKOTO 3aHATUS BHIIOJTHEHBI U 0()OPMIIEHBI C TTOMOIIIBIO MTPeToiaBaTells.
Ha BrimonHeHne paboThl 3aTpauyeHo MHOT'O BpeMEHH (J1JaHa BO3MOKHOCTB JI0ZIeNIaTh paboTy 10Ma).
CTyaeHT mokaszall 3HaHUSI TEOPETUYECKOrO0 MaTepuana, HO MCHBITHIBAIM 3aTPyJHEHUS IpU
CaMOCTOSITENIbHOM paboTe CO CTATUCTUYECKUMU MaTepUaIaMu.

Ouenka ""Hey10BJIETBOPUTEIBHO"

BricTaBnsiercs B TOM ciy4ae, KOrja CTYIEHT OKa3ajcsi HE IMOATOTOBJICHHBIM K
BBITIOJTHEHUIO SaﬂaHI/Iﬁ IMPAKTUYCCKOI'0 3aHATHA. HonyquHHe PE3yJIbTaThl HC MO3BOJIAIOT
cieNaTh MPABUIIbHBIX BHIBOJIOB U MOJIHOCTBIO PACXOMATCS C MMOCTABIEHHOM 11ebi0. OOHapyKEeHO
MJI0XO0C 3HAHUC TCOPCTUUYCCKOI'0O MaTcpuajia U OTCYTCTBHUC HGO6XOI[I/IMI>IX YMCHHﬁ.
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Kpumepuu oyenusanusa nabopamopnoit pabomal

OneHka «OTJIMYHO CTAaBHUTCS €cIH padoTa BHIIOIHEHA TOJTHOCTHIO U IPABUIILHO, CIICJIAHBI
IMPpaBUJIbHBIC Ha6JIIO,HeHI/I$I U BBIBOJHBI,

HKCTIEPUMEHT OCYIIECTBIICH 110 IJIaHy C y4ETOM TEXHHUKU O€30MaCHOCTH U MPABUII PaOOTHI
C BEIIECTBAMU M 000PYIOBaHHEM;

IPOSIBJICHBI OPraHU3alMOHHO - TPYIOBBIE YMEHHs, OJICPKUBAIOTCS YUCTOTa Pabodero
MecTa U MOPSIOK (Ha CTOJIe, 3KOHOMHO HCIOIb3YIOTCS PEaKTHBHI)

OneHka «XOpOII0» CTaBUTCS €CiM padoTa BRIIOIHEHA PABIIIBHO, C/ICIaHbI IPAaBUIIbHBIC
Ha6JIIOI[eHI/ISI M BBIBOJbI, HO IIPU 3TOM SKCICPUMCHT ITPOBCACH HC IOJHOCTHIO WJIM AOIMYIICHLI
HECYIIECTBEHHBIE OLIMOKH B padOTe C BELIECTBAMH M 000PYIOBaHUEM.

OneHKa «y10BJIETBOPUTEIBHO» CTABUTCS €CIIM paboTa BHIIOJIHEHA IPABHIIBHO HE MEHEE
YeM HaIOJOBUHY MJIH JIONYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ SKCIIEPUMEHTA B OOBSICHEHUH, B
odopMIIeHHH PAOOTHI, B COOTIOACHUH ITPABIII TEXHUKH O€30TIACHOCTH Ha pa0doTe C BEIECTBAMH U
000py/IOBaHUEM, KOTOPAst UCTIPABIISIETCS 110 TPEOOBAHMIO IIelarora

OneHka  «HeyJIOBJIETBOPHUTEJIbLHO» CTABUTCS  €CIM  JIONYLICHBI ~ Oojice  JBYX
CYIIECTBEHHBIX OIIMOOK B XOJ€: SKCHEPHUMEHTa, B OOBSICHEHHH, B OQOpPMIIEHHMH DPaOOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKU OE30MacCHOCTH MPH PadOTe C BEIIECTBAMH M OOOPYIOBaHHEM,
KOTOpBIE YYaIIUICS HE MOXKET MCIIPABUTh JaKe M0 TPEOOBAHUIO MeAarora.

Kpumepuu oyenusanusa oughgpepenyuposannozo 3auema

Onenka «OTINYHO»:

1. I'myGokoe 1 mpoYHOE YCBOEHHUE MPOTPAMMHOI0 MaTepuara.

2. Pa3BepHyTHIii, apryMEHTUPOBAHHBIN OTBET HAa BOIPOCHI OMIIETA.

3. CBoOoiHOE Bia/IeHNE KOHIENTYaIbHO-TIOHATHHHBIM annapaToM.

4. [lonnmaHue MPUUNHHO-CIIEICTBEHHBIX CBA3EH.

6. TouHOCTH M 0OOCHOBAHHOCTH BBIBOJIOB.

7. TouHbl€, IOJTHBIE U JIOTUYHBIE OTBETHI HAa JJOTIOJIHUTEIbHBIE BOIIPOCHI.

Orenka «Xoporuioy:

1. [TonHOE 3HaHME MPOTPAMMHOTO MaTepHaa.

2. B rieniom iorudecku KOppeKTHOE, HO HE BCErla apryMEHTHPOBAHHOE U3JI0KEHUE OTBETA
Ha BOTIPOCHI OUeTa.

3. Hannuue He3HAUUTEIBHBIX HETOYHOCTEN B yOTPEOJIEHUN TEPMUHOB.

5. TouHOCTh U 00OCHOBAHHOCTDH BBHIBOJIOB.

6. HpaBI/IJ'II)HI)Ie OTBCTHI HAa JOIMMOJIHUTCIIbHBIC BOITPOCHI.

Ouenka «Y 10BJIETBOPUTEIHHO:

1. IToBepxHOCTHOE YCBOEHUE TPOrPAMMHOT0 MaTepHala.

2. HemocTtaToyHO TOMHOE M3JIOKEHHE TEOPETHYECKUX BOMPOCOB HK3aMEHAIMOHHOIO
ounera.

3. 3arpygHeHHe B TPUBEACHUHA MPUMEPOB, MOATBEPKIAOIMIMX TEOPETHUECKUE
MTOJIOKCHHUS.

4. Hannuue HEeTOYHOCTEHN B yOTPEOJIEHUN TEPMUHOB.

5. HeymeHnue yeTko c(hopMynupoBaTh BHIBOIBI.

6. [TorpemHocTy npu OTBETaX Ha AOMOJHUTEIbHBIE BOIIPOCHL.

Ouenka «HeynoBneTBOPUTENBHON:

1. CymecTBeHHBIE IPOOEIBI B 3HAHUAX OCHOBHOTO IPOTPAMMHOTO MaTepHaJia.
2. HeciocoOHOCTh OOBSICHUTHE OCHOBHBIE KATETOPUHU ¥ 3aKOHOMEPHOCTH.

3. HGYMQHI/IG BBIACIUTS I''TaBHOC, CACJIATh BBIBOJbI 1 0606H.[€HI/I$I.

4. HenpaBwiibHBIC OTBETHI HA IOTIOJHUTEIBHBIE BOTIPOCHI.
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