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1. ITacmopT (poHIa OLIEHOYHBIX CPECTB

1.1. O6saacTh NpUMeHeHust
@OoH/I OLEHOYHBIX CPEACTB JI MPOBEIACHUS TEKYIIETO KOHTPOJS U IPOMEKYTOUYHOM
arrecTanuu oOydaromuxcs (manee — MOH OIEHOYHBIX CPEJICTB) MpEIHA3HAYCH JJIsi MPOBEPKHU
pe3ynbTaToB ocBoeHUs yueOHo# qucuumminabl COO.01.03 XuMusi o0CHOBHO# MpodhecCHOHaIbHOM
00pa3zoBaTeNbHOW MPOTpaMMbl  CpelHero MpodecCHOHAIBHOTO oOpa3oBaHMs (nmamee —
oOpa3oBatenbHOil Tporpammel) mo cneruanbHocTH 09.02.07 MHbOpMaIMOHHBIE CHUCTEMBI U
IporpaMMHUpOBaHuE, HANIPABJICHHOCTh Pa3zpaboTka BeO U MyIbTUMEIUHHBIX TPUIIOKESHUHN.
Dopma NpOMEKYTOYHON ATTECTALUU 110 CEMECTPAM.
Cemectp
BTOPOU

dopma aTrecTanumn
3a4eT ¢ OLICHKOU

OcBoenue coxaepkanus oo6meoOpa3oBaTenbHoii yueOHoit mucuurminasel COO.01.03
Xumusi 00ecreynBaeT JOCTHXKEHHE 00yUalOIUMHUCS CIICIYIOUUX Pe3yIbTaTOB:

Koa n HauMeHoBaHue Iliianupyemblie pe3yabTaTbl 0CBOCHUSA IUCHUIIINHbBI
(popmupyembIX Oo0mue JAucuMiimHapHbie
KOMIIETEHIM I

OK 01. Beibuparts crioco0sr | B YacTH TPYAOBOIO | _ BITA/IETH CHCTEMOI
peIICHW saad BOCIIUTAHUA: XUMHYECKHX 3HAHUH,
npoeccHoHATbHOT - TOTOBHOCTL K  TPyHdy, | KoTOpas BKJIFOYAET:
ACATCIBHOCTH OCO3HaHUE LIEHHOCTH | OCHOBOIIOJIArAIONIIE
HPUMCHHUTCIILHO MacTepcTBa, TPYI0MI00HUE; HOHATUS (XuMHYECKHit
K pa3JINYHbIM KOHTEKCTaM - TOTOBHOCTh K aKTHBHOMN | ajeMeHT, aToM,
ACATCIIBHOCTH 3JICKTPOHHAs 000J104Ka
TEXHOJIOTUYECKOU U | aroma, S-, P-, d-
COIMAIILHOM ~ HaNpPaBICHHOCTH | 3JIEKTPOHHBIE opbutanu
CIOCOOHOCTH WHHUOUHUPOBATD, aroOMOB, MOH, MOJICKYJa,
IUIAHUPOBaTh  CaMOCTOSITENIBHO | BaJICHTHOCTD,
BBITIOJTHATD TaKyro | BJIICKTPOOTPULATEIBHOCTD,
ACATCIIbHOCTD, CTEIICHb OKHCIJIEHUS,
- HHTEPEC K Pa3IMYHbIM cepaM | xuMuueckas CBS3b, MOJIb,
npodecCuoHaIbHON MOJIIpHast macca,
JIeSITENNbHOCTH, pa3BUBATH | MOJIAPHBIN o0BeM,
KPEaTUBHOE MBIIUIEHUE TIPH |  yrIEPOAHBIN CKEJIET,
PEIICHUM KU3HEHHBIX TPOOJEM | (YHKIMOHAJILHAS —TIPYIINA,
paaukan, H30Mepus,
H30MEpPBI, TOMOJIOTUYECKUI
psn, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOJI-
u a30TCco/IepKaIIUe
COEJTMHEHUS,
OMOJIOTHYECKH  aKTHBHBIC
BEIIIECTBA (yrneBogsl,
XKHUPBI, OCIKH), MOHOMED,
MIOJIUMED, CTPYKTYpPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHMS,
KPUCTAJUIMYECKAsl PEIETKa,




TUTBI XUMUYECKUX PEAKIUN
(OKHCITUTENIBHO-
BOCCTAHOBHUTEJILHBIE, IK30-
i SHAOTEPMUUYECKUE,
peaKIu HOHHOTO 0OMEHa),
pacTBop, 3JIEKTPOJIUTHI,
HEJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JHCCOIMAIINS, OKHCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTH
XAMHWYECKOU peakiuu,
XUMHUYECKOE PpaBHOBECHE),
TEOpUH M 3aKOHBI (TEOpHUs
XUMHYECKOIO CTPOCHHS
OpraHuYeCKuX BEIIECTB
A.M. bytnepoBa, Teopus
AIEKTPOIUTUYECKON
JICCOLIMAIINH,
nepuoanyeckuit 3akon /.M.
Menneneena, 3aKOH
COXpaHEHUsI MAacchl),
OCHOBAHHUSA JIJIsl CPABHEHMSI,
3aKOHOMEPHOCTH,
CHMBOJIMISCKUMN SI3BIK
XUMHH, (DaKTOIOTHYecKHe
CBEJICHHMSI O CBOICTBax,
CcOCTaBe, IMOIYYEHUH U
Oe3omacHOM
HCHOJIb30BaHUHU
BayKHEHUIITX
HEOPraHMYECKUX H
OpPraHUYECKHX BEIIECTB B
OBITY W  TPaAKTUYECKOI
JIeSITEIHLHOCTY YEI0OBEKa;

- YMETh BBISIBJISATH
XapakTepHble TPU3HAKU U
B3aUMOCBSA3b  M3YYEHHBIX
TTOHSITHH,
paccMaTpuBaeMbIX
SIBIICHUSX; MIPUMEHSTh
COOTBETCTBYIOIINE
MOHATHS TPU  ONUCAHUHU
CTPOCHHUS u CBOMCTB
HEOPraHUYECKUX n
OpPraHUYECKHX BEIIECTB U
ux IIPEBPALLICHUI;
B3aMMOCBSI3b XHMHUYCSCKHX
3HAHUU C TIOHATUSIMH WU
MPEICTABICHUSAMHU JIPYTHUX
€CTECTBEHHOHAYYHBIX




MPEIMETOB;
- yYMETb  HUCIOJIb30BaTh
HAaMMCHOBaHUA

XUMHUYECKUX COEIUHEHUU
MEXIYHAapOAHOIO  COHO3a
TEOPETHYECKOU 51
NPUKIAIHON  XUMHH U
TPUBUAJIbHbBIE Ha3BaHUsA

Ba)KHEUIIINIX BCILICCTB
(aTHIIeH, alleTUJICH,
TJIMIIEPYH, ¢deHnomn,

dopmanpaerun, ykKcycHas
KHUCIIOTa, TJIULKH, YTapHbIN
ra3, YIJEKHCIBIA  ras,
aMMHaK, TalleHas U3BeCTh,
HeraieHas U3BECTb,
MUTHEBAsI COJA U JPYTHUX),
COCTaBJISITh bopmyIBI
HEOPraHUYeCKUX u
OpPraHMYEeCKHX  BEIIECTB,
YpaBHEHHS  XMUMHYECKHX
peakiui, OOBACHATh UX
CMBICIT; MOJITBEPXK/1aTh
XAMHYECKHE CBOMCTBA
BEIIIECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMHU "
3anuCIMHU ypaBHEHHIA
XMMHYECKHX PeaKLuii;

- yMeThb YCTaHaBIMBATb
HNPUHAIEKHOCTh
U3yUYEHHBIX
HEOPraHMYEeCKuX u
OpPraHMYEeCKHX BEIIECTB K
OTIpEIeTICHHBIM KJIaccaM |
rpymnmnam COE/IMHEHHUH,
XapaKTeprU30BaTh 170
COCTaB M  BaKHEWIIHWE
CBOMCTBA; ONpEeENATh
BUBI XMMHUYECKUX CBSI3CH
(xoBaJIeHTHaA, HMOHHas,
METaJUTNIecKas,
BOJIOPOJIHAS), TUNEI
KPUCTaTHIECKUX
pelIeToK BELIECTB;
KJ1accu(puIMpoBaTh
XMUMUYECKHUE PEAKIHH;

- chopMHUpOBATH




MIPEICTABJICHHUS: 0
XUMHYECKOH
COCTAaBJISIIONIEH
€CTECTBEHHOHAY4YHOH!
KapTUHBl ~ MHpa,  POJIU
XUMHH B MMO3HAHUH
ABJICHUM  INIpUPOIBI, B
dhopMUpOBaHUH
MBIIUICHUS W KYJbTYPbI
JIMYHOCTH, ee
(bYHKIIMOHATILHOM
IrPaMOTHOCTH,

HE0OX0 MO JUISt
pEIICHUs  MPAKTUYECKUX
3aa4 MU DKOJIOTHYCCKH
000CHOBAHHOI'O
OTHOIIEHHUSI K  CBOEMY

3I0pOBBIO U TIOJIXOAbl U
MIPUPOAHON CpelE;

- YMETh IIPOBOAUTH
pacueTsl MO0 XMMHYECKUM
dopmMynaM M ypaBHEHUIM
XUMHUYECKUX peakuuid ¢
HCII0JIb30BaHNEM
bu3neckux BEJINYMH,
XapaKTEePU3YIOIIUX
BELIECTBA c
KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa
(HOpManbHbIE  YCIIOBUS)
ras3os, KOJIMYECTBa
BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE  XMMHYECKHE
3HaHUA JUISl  TPUHATUS
penieHui B KOHKPETHBIX
KHU3HEHHbIX  CUTYalusX,
CBSI3aHHBIX C BEILIECTBAMHU U
UX IPUMEHEHUEM

OK 02. Hcnosnb3oBaTh
COBpPEMEHHBIC cpencTBa
TIONCKaA, aHam3a "
MHTEpIIpETaluu
uHpopMaIuy, u
UH(POPMAIMOHHBIE
TEXHOJIOTUU IS
BBITTOJTHEHUS 3aj1a4
npodeccnoHabHOMI
JeSTeIbHOCTH

B odJacTu IEHHOCTH
HAYYHOI'0 MO3HAHUSL:

- c(hOopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUSA
0011IeCTBEHHOM
OCHOBAHHOTO

KYJbTYP,

YPOBHIO
HaYKH u

MPAKTHKH,
HA  JHajore
CIIOCOOCTBYIOIIETO

BBIINIOJIHATH

YMETb IIJIAHUPOBATh H

XUMHUYECKUN

9KCIIEPUMEHT (TpeBpalleHus

OpPTaHUYECKUX BEIIECTB IMPHU
HarpeBaHuH, MOTy4eHUE
STWICHA U W3y4YCHHE €ro
CBOICTB, KauyeCTBCHHEIC
peakuumu Ha  albAETHUIBI,
KpaxmMar, YKCYCHYIO
KHCJOTY; JleHaTypauus
OCJIIKOB TIpW  HArpeBaHWH,




OCO3HAHHMIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHE
SI3BIKOBOM M YHMTATEIbCKOM
KYJbTYpPbI KakK CpencTBa
B3aUMOJICUCTBUS MEXIY
JIIOABMU U TO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTU HAay4YHOHU
JIeSITENLHOCTH, TOTOBHOCTD
OCYHIECTBJISITh MPOCKTHYIO U
HCCIIEIOBATENIBCKYIO
NEeSATEIbHOCTh WHJUBUAYATbHO
U B IpyNIE;
OsgaajgecHue
y4eOHBIMU
JICHCTBHUSMMU:
B) paboTa ¢ uHpopMaIuei:

- BJIaJIETh HAaBBIKAMHU TTOTYYCHUS
nHpOpMalUd W3 HMCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYHIECTBJIATh MOUCK, aHaju3,
CHCTEMaTH3aIHIO u
WHTEPIPETAI0  HHPOPMAIUH

YHUBEPCAIbHBIMU
[I03HABATEIIbHBIMU

pa3auYHbIX BUJOB U (popM
NIPEACTABICHUS;
- co3maBaTb  TEKCTBl B

pas3IuuHBIX (opMaTax c yueToM
HazHaueHus uHpOpMaLUU U
LENEBOM ayIUTOpUH, BbIOHpast
ONTHMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3yallu3aluy,

- OLEHUBAaTh JOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpMauy, ee

COOTBETCTBHE  TPABOBBIM H
MOpPAJIEHO-ITHYECKUM HOpMaM;
- HCIIONB30BaThb  CpENCTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B peleHnn
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHM3aIlMOHHBIX  3a1ad ¢
CcOOIroIeHNEM TpeboBaHMit
SPrOHOMUKH, TEXHHUKHU
0€30macHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBBIX
U OTUYECKHUX HOpPM, HOPM
MH(POPMAIIMOHHOMN
0€e301IacHOCTH;

- BIIA/ICTh HABBIKAMU
pacmo3HaBaHWsl M 3aIIUTHI

LBETHbIE peaKkIUH OEIKOB;
MPOBOJIUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeneNsTh cpeny

BOJIHBIX pacTBOpOB,
KA4yeCTBEHHbIC pEaKIHH Ha
cynedar-, kapboHaT- U

XJIOPUJI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
9KCIIEPUMEHTAJIbHBIE 33/1a4u
no temam "Mertamsl" u
"Hemertamib") B
COOTBETCTBUH C IpaBUIAMHU
TEXHUKH O€30MaCHOCTH IpHU
oOpaleHuu ¢ BEHIeCTBAMU U
1a00paTOPHBIM
o0opyI0BaHUEM;
OPEJCTaBISITh  Pe3yJbTaThl
XUMHAYECKOTO JKCIIEPHUMEHTA
B (opMe 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX pPEAKLUN
U (GOpMyIUPOBATH BBIBOJIbI
Ha OCHOBE THX PE3YJIbTaTOB;
- yMeTh  aHAIM3UPOBATh
XUMHYECKYI0 HWH(POPMAITHIO,
NOJy4aeMyl0 M3  pa3HbIX
HCTOYHUKOB (cpencts
MaccoBOW MH(OpMaIUH, CETh
Wurepuer u apyrue);

- BJaJeTh  OCHOBHBIMHU
METOJaMHN HAay4YHOT'O
MO3HAHUS BEIIIECTB u
XUMHUYCCKUX SIBJICHUU
(mabmrogeHune, H3MEpEHUE,
IKCIIEPUMEHT,
MOJICTTUPOBAHHUE);

- YMETh TMPOBOJIUTH PACUYCTHI
M0 XUMHUYECKUM (hopMyIiaM U
YpaBHEHUSM  XHUMHYCCKHX
peakuuii ¢ HCIOJIb30BaHUEM
(dbuzmgeckux BEJINYVH,
XapaKTePU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMaTbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BEILIECTBA; UCII0JIb30BaTh
CUCTCMHBIC XUMHNYCCKHUEC
3HaHUS Ui TIPUHATHS
pelIeHHT B  KOHKPETHBIX
KHU3HCHHBIX CUTYyalludX,

CBsA3aHHBIX C BC€IICCTBAMH H
UX IPUMCHCHHUEM




nHpopManuu,
nH(pOpPMaITMOHHOM
0€301aCHOCTH JIMYHOCTH;

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOIIPEEIICHHUIO;
-OBJIa/ICHUE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, TPOCKTHOM
U COLIMAJIbHOM ACATEIBHOCTH;
OBilaieHue  YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl I€ATEIbHOCT:

- I[OHHMaTh M HCIOJb30BaTh
MPEUMYILIECTBA KOMAHIHOU U
WHIUBUAYAIBHON paboOThI;

- IPUHUMATh LIEJI1 COBMECTHOU
JIeATEIIbHOCTH, OPraHU30BbIBAThH
Y KOOPJIMHUPOBATH JICUCTBUS 110
€¢ JIOCTHIKCHHMIO: COCTaBIATHb
IJIaH JIEWCTBUM, pacIpeneisarTh
poliM  C  y4eTOM  MHEHMH

Y4aCTHUKOB 00CyXI1aTh
pE3yNbTaThI COBMECTHOM
paboTHI;

- KOOP/IMHUPOBATh U BBINOJIHATh
paboTy B YCJIOBHSIX peaabHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYILECTBIISITh TO3UTHBHOE
CTpaTEeTHYeCKOe IOBEIEHUE B

Pa3IMYHbIX CUTyalusX,
MpOSABIIATE  TBOPYECTBO U
BOOOpakeHue, OBIThH
WHUIIMATUBHBIM

OBj1aieHHe YHUBEpPCAJIbHBIMHU
peryisiTHBHbIMHU
ACHCTBUAMMU:

r) IpUHATHE ce0sl W JAPYrux
JIOJeH:

- NpUHUMATh  MOTUBBI W
apryMeHTHI JAPYTUX JIIOJCH TIpH
aHanmse pE3yIbTaToOB
TeSITeTbHOCTH;

- TpHU3HaBaTh CBOE TIPaBO H
MpaBO  JpPyrux JIIOAEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MTO3UIIUU
JPYTOro 4eJ0BeKa;

- yMeThb IUIAaHUPOBAThb H
BBITOIHSTD XUMHUYECKUN
9KCIIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB MpPH

HarpeBaHuw, MOJIy4YeHHe
STWJIEHA M U3YYEHHUE €ro
CBOIICTB, KauyeCTBEHHbIC
peakuMd Ha  albJETU[BI,
Kpaxmar, YKCYCHYIO
KUCTIOTY; JeHaTyparus

OeKOB TMpU  HArpeBaHUH,
[[BETHBIE DPEAKIMH OEJKOB;
IPOBOJAUTDH PEAKIIUN HOHHOTO
oOMeHa, OIpeAeNsiTh cpeny
BOJIHBIX pacTBOpPOB,
KaueCTBEHHBIC pPEaKIUu Ha
cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HAa KaTHOH
aMMOHWUS; pemaThb
HKCIEPUMEHTAIbHBIE 33/1a4H
no temam "Metamiel" u
"Hemetamini") B
COOTBETCTBUHM C IpPaBHIAMHU
TEXHUKU O€30IaCHOCTU TpHU
oOpaIeHuu ¢ BEleCTBaMu U
1a00paTOPHBIM

o0opynoBaHUEM;

MPECTAaBIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIIEPUMEHTa
B ¢dopmMe 3amucu ypaBHEHH
COOTBETCTBYIOIIMX PEAKLIUN
u  (HopMyTHpOBATH BBIBOJBI
Ha OCHOBE 3THUX PE3Y/IbTATOB




OK 07. CopneiicTtBoBaTh
COXPAHEHHUIO OKpYXarolen
Cpelbl,
pecypcocOepeKeHunIo,
NPUMEHITh  3HaHUS 00
W3MEHEHUU KIIUMaTa,
MPUHLMIIBL  OepexkIIMBOTO
MIPOU3BOJICTBA, Y3PPEKTHBHO
JIENCTBOBATH B
YpEe3BBIYAIHBIX CHTYAITHSIX

B o0yacTH 3K0J10rH4€CKOro
BOCIIUTAHHA:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKON KYJIbTYpBI,
NOHNMAaHUE BIIUSTHUS
COLMAILHO-KOHOMMYCCKUX
MPOILECCOB Ha COCTOSIHUE
NPUPOAHOM M COUMAJIBHOU
Cpenbl, 0CO3HAHUE TJI00ATBHOTO
xXapaxkrepa DKOJIOTHYECKUX
npobem;

- IJIAHUPOBaHUE u
OCYUIECTBJICHUE [JEUCTBHI B
OKpY>KaloIlle cpe/ie Ha OCHOBE
3HaHUS LeJIed  yCTOWYMBOIO
Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HEINPUATHE JEHCTBUH,
MIPUHOCSIITNX Bpen
OKpY’Kalolllen Cpee;

- yMEHHE MPOTHO3UPOBATH
HeOIaronpusTHHIC
DKOJOTUYCCKUE  MOCJICACTBUSA
MPEINPUHUMAEMbIX  JIEUCTBU,

- chopMupoBaThH
MpeACTaBICHUS: 0
XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOU

KapTUHBI MUpA, POJIU XUMHH
B NO3HAaHUU SIBIICHUM
PUPOLI, B (OPMHUPOBAHUHU

MBIIUICHUSI M KYJIBTYPHI
JUYHOCTH, ee
(GyHKIMOHATIBHON

IPaMOTHOCTH, HEOOXOAMMOI
JUISL PEIICHUs MPAKTUYECKUX
3aad M DKOJOTUYECKH
000CHOBAaHHOTO OTHOILIEHUS
K CBOEMY 3J0pOBbIO U
MPUPOIHOM CpeLIE;

- yMeTh cOOJII0/IaTh MpaBuia
3KOJIOTUYECKU
1eJ1eCO00Pa3HOTO MOBEICHUS
B ObiITy ©  TpPyHOBO
JNEATEIbHOCTH B LEISIX
COXpaHEHHUs CBOETO 370POBbS
U OKpYXKarolleh MPUPOIHON

NIpEeOTBpALATh HUX; cpebl; YYUTBHIBATH
- pacumpeHue OIBITA | ONACHOCTb BO3ICHCTBUSA Ha
JCATCIIBHOCTHU JKOJIOTUYECKOU JKUBBIC OpTraHU3MbI
HaIpPaBJICHHOCTH; OIPEETICHHBIX BEILIECTB,
- OBJIaJICHUEC HABBIKAMU Y4EOHO- | MOHMMAasi CMBICH MOKa3aTels
HCCIIEIOBATENBCKOM, TIPOCKTHOM | mpeebHOM JOMyCTUMOM
1 CONUAJIBHOU NCATCIBHOCTH, KOHIIEHTpauu
JIN4HOCTHBIE Pe3yJIbTAThI peaJu3aliy NPOrpaMMbl BOCIIMTAHUSA
JIN4YHOCTHEIE pPe3y/IbTaThl Kon
peaiu3anuy NPorpaMMsl BOCIIMTAHUSA JIMYHOCTHBIX
(Oeckpunmoput) pe3yJbTaToB
peanu3anumn
MPOrpaMMsbl
BOCIIUTAHMSA
[IposiBnsiroMic ¥ IEMOHCTPUPYIOIIMK yBaKEHHWE K TPyAy YEIOBEKa, JIP 4

OCO3HAIOMIMK IIEHHOCTh COOCTBEHHOTO TpyJda M Tpyda JIpYrHX JIIOJeH.
OKOHOMHUYECKH aKTUBHBIM, OPUEHTUPOBAHHBIA Ha OCO3HAHHBIN BHIOOP CQEpbl
npoeCCHOHATBHON JEeSITeIbHOCTH C YYETOM JIMYHBIX JKM3HEHHBIX IUIAHOB,
moTpeOHOCTEH CBOEM CeMbH, pOCCHHCKOro oOmecTBa. Bripaxkarommit
OCO3HaHHYI0 TOTOBHOCTb K IOJYYEHHUIO MPO(EecCHOHANBHOTO 00pa3oBaHus, K
HEMPEPHIBHOMY O0Opa30BaHUI0O B TEUYEHUE IKU3HH JIEMOHCTPUPYIOIIHI
MO3UTUBHOE OTHOLIEHHE K PETYJUPOBAHHUIO TPYAOBBIX  OTHOILLEHUH.
OpueHTHPOBaHHBIH Ha  caMmooOpa3oBaHHE u  mpodeCcCHOHATBHYIO
NEPENOATOTOBKY B  YCJIOBHMSIX CMEHBl TEXHOJIOTMYECKOTO yKJIaga U
COIYTCTBYIOIIMX COIMAJbHBIX nepemeH. Ctpemsimuiics K (GOPMUPOBAHUIO B
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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)
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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
UHpOpMaLIHIO

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
IporpaMMHoOe 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 paboratb
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 ConencTBOBaTh COXPAHEHUIO
OKpY Karoleu cpeabl,
pecypcocOepexeHHIo,
MIPUMEHSATD 3HAHUSA
00 M3MCHECHUU KJIMMaTa,
IIPUHIUIIBI OepeKIIMBOTO
IIPOU3BO/JICTBA, 3P PEeKTUBHO
JIEUCTBOBATh B YPE3BBIYANHBIX
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(HECCHOHATHLHYIO
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 peCypcocOepeKeHUs
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 koHnTpoJs
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 XUMHUECKHIX OK 04, OK 07 | mpomexXxyTOUHbBIN
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
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
XMMHYECKHX PEeaKIIHii OK 04, OK 07 JlaboparopHast pabota
JIP 4,7,10,22
Tema 2.2. OK 01,0K 02, | [TpomexyTOUHBII 3a4eT ¢ OLEHKOM
DNEeKTPOIUTHYECKAS OK 04, OK 07
JIP 4,7,10,22

IUCCOLManusI U
HOHHBIA 0OMEH

Paznen 3. Ctpoenue u

CBOMiCTBAa HEOPraHU4€CKHUX BCIICCTB

Tema 3.1. OK 01,0K 02, Texkymnii [IpakTudeckoe 3aHaTue
Krnaccubukans, OK 04, OK 07 | mpomeXxyTOUHBIN
HOMEHKJIaTypa JIP 4,7,10,22
CTpOEHue
HEOPraHNYEeCcKuX
BEIIECTB
Tema 3.2. dusuxko- OK 01,0K 02, Texymui IIpaxTHueckoe 3aHsATHE
xumuueckue cpoiicta | OK 04, OK 07 | mpoMeKyTOUHBIH
HEOPraHUYEeCKUX JIP 4,7,10,22
BEIIECTB
Tema 3.3. OK 01,0K 02, | ITIpomeXyTOUHBIH JlaGoparopHas paboTa
Wnentuduxarus OK 04, OK 07
HEOPraHNYeCcKuX JIP 4,7,10,22
BELIECTB
Pa3nea 4. CtpoeHue u CBOMCTBa OPraHN4YeCKUX BelleCTB
Tema 4.1. OK 01,0K 02, Texymun IIpaxTrueckoe 3aHsaTHE
Knaccudukanus, OK 04, OK 07 | mpoMeXyTOUYHBIH
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
COECIMHEHU I JIP 4,7,10,22
Tema 4.3. OK 01,0K 02, Texymuit JlaGoparopHas pabota
Nnenruduxarus OK 04, OK 07 | mpomeXyTOUHBIN
OpraHUYeCcKuX JIP 4,7,10,22

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

Pa3znes 5. Kunernueckue u repm

XHUMHYECKHX peaKkumid

OJUHAMHUYICCKHUEC 3AKOHOMEPHOCTH MMPOTCKAHUSA

Tema 5.1. CkopocTb
XMMHYECKUX PEAKIUH.
XumMmuyeckoe
paBHOBecCHE

OK 01, OK
02, OK 04,

OK 07

JIP 4,7,10,22

[TIpomMexyTOUHBII

HpaKTI/I‘leCKOC 3aHATUC

Pa3znen 6. PacTBopbl

Tema 6.1. IlonsTHe O
pacTBopax.
HccnegoBanme
CBOMCTB PacTBOpPOB

OK 01, OK
02, OK 04,

OK 07

JIP 4,7,10,22

IIpomexyTOUHBIN

JlabopaTtopHas pabota

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

Tema 7.1. Xumus B OK 01, OK Texymuit 3ader ¢ OIleHKOH
ObITY U 02, 0K 04, | mpomeKyTOYHBIH
MPOU3BOJACTBEHHOMN OK 07
JIP 4,7,10,22
JeSTEeTbHOCTH
YeJI0BeKa
2. 3agaHusA 1J151 KOHTPOJIS M OLIEHKH Pe3y/1bTATOB 00y4eHust

2.1. 3apanus AJ1s1 TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

PA3JIEJI 1. OCHOBBI CTPOEHH S BEHLIECTBA
Tema 1.1. CTpoeHne aTOMOB XMMHYECKHX 3J1eMEHTOB U NIPUPOa XUMUYECKOH CBS3U
IIpakTHyeckoe 3ansaTue Ne 1.

[{enb — 3aKkperuieHre 3HaHUuM 10 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 DHEPreTUYECKUX YPOBHEN

3amanue Ne 3.

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

Bapuanr 1

Bapuanr 2

4 BaJICHTHBIX JIEKTPOHA

7 BaJIGHTHBIX JIEKTPOHOB

3amanueNe.4.

Vka3zaTp MECTOIOJOKEHUE 3JIEMEHTOB B llepuonnueckol cucreMe XHUMUYECKUX SJIEMEHTOB
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 Ha3BaHWE DIIEMEHTAa W 3apsi] aToMma, €CIH SAPO aroMa 3JIEMEHTa COACPIKUT
45 HEUTPOHOB, a JEKTPOHHAs1 000104YKa -34 AJIEKTpOHA.
2. Hanmmute 51eKTpoHHYIO (GopMyilTy aroMa xene3za. Kak pacmpenensiroTcst SJIeKTPOHBI
Had-moypoBHe? YKaKUTE BBICIIYIO BAJICHTHOCTD JKelie3a.
3.Hanummre sHEpreTHYECKUE TuarpaMMBbl [Tl aTOMOB XJIOpa, XpoMma, cepeodpa.
4 Hanumwute 351eKTpoHHBIE PopMyJbl it noHos: Fe2+, Cl-, S2-, Cu2+, Cr3+.
5.HazoBute 3JIEMEHTHI, MMEIOIINE clenyromue 3JIEKTPOHHBIE
bopmymei:a)1522522p63s23p35;6)1522522p63s2451;8)1522522p63523p64523d104p65514d5.
6.0mpeenuTe MepuoJ, PsAA W TPYIIMY, B KOTOPBIX HAXOMATCS JJIEMEHTHI C aTOMHBIMU
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 060OCHYIATE.
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 Moiekysne 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 BaJCHTHOCTh M CTEMEHb OKHCIEHHUs ¢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 cTeneHb OKHCIeHHs Meau B coenumHeHwsx: 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
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MaTepuaioM 110

Teme  «OKHUCIATENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUI). Brmonnaunte HWXXCIIPUBECACHHBIC 3aJIaHUA.

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 CTCIICHb OKHUCJICHUA 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-

BOCCTAHOBHTEIILHBIX PEaKIUil METOIOM 3JEKTPOHHOIrO OajaHca, yKaXXMTe OKHCIUTEIb |
BOCCTAHOBUTEb:
1. Bapuanr
NHs + O, — NO + H20
PHs + Cl, — PClIs + HCI
CuO + NH3; — Cu + N2 + H20
Zn + H2S04 — ZnSO4+ H3S + 4H20
KMnO4 + Na2SO3 + H2SO4 — MnSO4 + NaS04 + K2SO4 + H20
BapuaHT
P + N2O— N3 + P>0Os
H.S + Cl, — S + HCI
HCI + MnO2 — Clz + MnClz + H20
Cu + HNOz — Cu(NO3)2 +NO + H20
H2S + KMnO4 + H,SO4— MnSOgs + S + KSO4 + H20

agrONMNERPRORODNE

JlaGopaTtopHnast pabota
1. 3amonHuTe TAOIHILY, BHITIONHSS XUMUYECKUNA SIKCTIEPUMEHT

PeaktuBbl u oOopynoBaHue | YpaBHeHue peakuuu (Hanumute |HaGmonenus (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

Omnprt 1. Pa3noxenne nepokcua Boaopoaa (IEpEeKUcH) Ipy MOMOLIH KaTalu3aTopa.

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 npo6upke HaX0oUTCs TBEPIbIA OKCHJI HATPHSL, IPUIICHTE 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 HHIMKATOPOM, KalmHUTE 1-2 KAy 1akmMyca, 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
kucioTax. Bzanmonericteue comstHoi kuciaotel (HCI) ¢ marauem.

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

OmpiT 7. OnipesiesieHre HOBOT'O BEILIECTBA B pacTBOPE

Xoa paboThl: BO3BMHUTE MPOOHMPKY C BEIIECTBOM K3 MPEIbIAYIIEro OIbITa, OCTOPOKHO
KaITHATE KaIUTI0 Ha MPEJAMETHOE CTEKJIO, BOSBMHTE IIMITIBI M OCTOPOKHO BBITIAPHUTE KHUJIKOCTH,
4yro oOpasoBajnochk, 3anuimure HaOmoaenus OnbiTr 8. Peaknuu oOmena. BzaumopeiicTBue
ruapokcuaa Harpusi (NaOH) u cynedara menu(Il). (CuSO4)

Xon pabotel: Bo3pmuTe mpoOHpKY ¢ BEIIECTBOM U3 OMbITa 3, U mpuieite Kk Hemy 10 mi
CuSO04, gyto Habmomaere.

Omnbit 9. Peakuuu oOMena. B3zaumonerictBue xapoonata kaneuus (CaCO3) u consiHOM
kucnoroit (HCl) Banmanue! PaGoTa ¢ KUCIIOTaM# TOJIBKO B ITepUATKAX.

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, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHMYECKHUX BEIECTB
IpakTnyeckoe 3anarue Ne 1. Kiaaccupukanumsi, HOMeHKJIATypa ¢ CTPOEHHe
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. OnpenenTe MacCOBYIO |€CITH IPU 3TOM 00pa3oBajics a3 00beMoM 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 KaTbITHS U BOIBI CKOJIBKO JTUTPOB OKCHJIA YTIIEPOJia MOKHO
HE0OXOIUMO TSI TOTYYEeHHUS TallleHON U3BECTH |MOMYyYUTh U3 U3BECTHSAKA Maccoil 25 T, ¢
Maccoit 7,4 T. MaccoBou gosei 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 BHINOJIHEHUS pabOTHI IO opMe:
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 MpOHyYMEpOBaHHbIX mpodupkax (1, 2, 3) gaHbl BenecTsa:

XJIOPUA AMMOHUA

COJIIHAA KUCJIOTA

CYJIbOAT HATPUA

C momouiplo XapakTepHBIX PEaKIMH pacro3HaTh, B KaKOH W3 MPOOMPOK HAXOIATCS JaHHBIE
BEIIECTBA.

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

1. JIna onpeneneHus XJIOpUAa aMMOHHS — B IPOOHPKY € XJIOPUAOM aMMOHUS MPHIIUTH 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: COISTHON KHUCIOTHI - B IPOOUPKY C CONSHON KHCIIOTOW MPHJIMTh PACTBOP
HUTpaTa cepedpa.

? Yro Habmromaere?

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

3. s onpeneneHus cyib(ara HaTpus - B MPOOUPKY C Cyab(paToM HATpUs MPHIUTH 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. Kitaccnpukanus, ctpoenre 1 HOMEHKJIATYPa OPraHuYecKuX
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. Ha3oBure no cucreMaTH4eCKONH HOMEHKJIaType BEIIECTBA CIEIYIOIIETr0 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. CBolcTBa OPpraHMYecKNX COeTUHEHUH
[{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 CTpyKkTypHBIe (GOpMyIsl H30MepoB TrenTaHa. CKONBKO MOXKET OBITh TaKuX
n3omepoB? JlaliTe UM Ha3BaHUS MO 3aMECTUTEILHON HOMEHKJIATYpE.
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 COETUHEHHM 110 MX HA3BAHUSAM:

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-IPONUIIOKTaH

6. Kakue yrineBogopopl MOTy4atoTCs MPU HarpEBaHUM C TBEPIBIM €KUM HATPHEM CIICAYIOMINX
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
rajioreHnpousBoiHbsie. 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-meTunOyTaH moelcTBYITe SKBUBAICHTHBIM KOTUYECTBOM XJIOpa, 3aTEM Ha
MIOJTyYEHHOE COCIMHEHHUE TTOACHCTBYHTE METAIUTMUECKUM HaTprueM. HanumuTe peakium.
Ha3zoBute KoHEUHOE COETMHEHHE.

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 TUIPUPOBAHUEM CIEAYIONIUX alKeHOB. HamuimTe ypaBHEHUS peakiuil.
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 KapOOHOBOM 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) Anerat HaTpUs — METaH — 3T€H — 3TaH — XJIOPATaH — IPOIaH — OKCHJI yriepoja (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.
Jiis momydeHust 3TUiIeHa B MPOOUPKY momecTtuTe 1,5 MIT 3TUIOBOTO CIUPTA, 3aT€M OCTOPOXKHO
npuiedte 4 M KOHUEHTPUPOBAHHOM CEPHOW KHUCIOTHI M J00aBbT€ B CMECh HEMHOIO
IPOKAJIEHHOTO TecKa. 3aKpouTe MpOOMPKY HMpPOOKOH C Ta300TBOAHON TPYyOKOH M 3akpenute
npubop B MITATUBE.

2. B nBe mpoOupku mpuiieiTe Mo 2 MJI pacTBOPOB OpPOMHOHM BOJABI M IIepMaHraHaTa Kaius.
Harpeiite B mpubope aiisi moxydeHus STUIICHA CMeCh 10 KUTICHUS U, He IepecTaBasi HarpeBaTh, HO
HE MeperpeBasi, ONyCTUTE KOHEeIl ra300TBOAHOM TPYOKH CHavaja B

poOHpPKy ¢ OPOMHOM BOZIOH, @ 3aTeM B IPOOUPKY € PaCTBOPOM II€PMaHIaHaTa Kajlus.

©5terka.cor

H,SO, (xoHi1.)

Puc. 22.6. Ilpubop 115 nMoIyyeHNs STUIIEHA

Uro BbI Habmogaere? CocTaBbTe€ YpaBHEHMSI XUMUYECKUX pEaKLUi: a) MOJy4yeHHUs ATUIIEHA U3
3TUIIOBOTO CIIUPTA; 0) B3aUMOJEHCTBUS ATUIIEHAa C OPOMHOMN BOJIOM.

HampasbTe KoHel ra300TBOIHOM TpyOKU prbopa BBEPX U MOJOKIUTE JIYUUHOHN BBIACISIOMINNCS
stiiieH. OTMeThTe XapakTep IIaMeHM. BHecuTe B IUlaMs DTHJIEHA HA HECKOJIBKO CEKYH]
dapdopoByto MIACTUHKY KUK Yamry. Yto Bl HaOI012€TE?

BnaysaiiTe Bo31yXx uepe3 CTEKISTHHYIO TPYOKY C OTTSIHYTBIM KOHIIOM B CPEIHIOIO YacThb IJIaMEHU
stuneHa. Kak usmensercs sipkocts uiamenu? [louemy? CocraBbTe ypaBHEHHE PEAKIIUU TOPEHUS
ATUJICHA.

Tema 4.3. UnenTndukanus opraHnyecKux BellecTB, X 3Ha4eHHe U IPUMEHEHH e B
OBITOBOI U NPOU3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA
IIpakTnyeckoe 3ansaTne Ne 1. UnenTndukanmus opranHn4ecKuX BeliecTB, HX 3Ha4YeHUE U
NpuMeHeHue B ObITOBOI U MPOU3BO/ICTBEHHOM /1eITeJILHOCTH YeJI0BeKa

Llenp — 3akpenuTh 3HaHUSA OO0 HJIEHTH(PUKALUMK HM3YYEHHBIX OPIraHUYECKUX COEAMHEHUH,
COBEPLIECHCTBOBATh YMEHUS pELIaTh DKCIIEPUMEHTAIbHBIE 3a/1a4UH.
XO/[ 3AHATHUA:

1. B n1Byx nmpobupkax 0e3 3TUKETOK COJIepKaTCs CIECIYIONTNE BEIIECTBA: STUIOBBIN CIIUPT U
MypaBbUHAs KHCIIOTA.

[Ipennoxute crnocod 3KCHEPUMEHTATBHOTO ONPEAENIEHUS COAEPKUMOTO KaXK 101 MpOOUPKH.
[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 OJJTHON M3 KOTOPBIX COACPIKUTCS TIIULIEPHH, 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

PA3JIEJ 5. KHHETUYECKHUE U TEPMOANHAMUMNYECKHUE 3AKOHOMEPHOCTHU
MPOTEKAHUA XUMHUUYECKHUX PEAKIIUIA
Tema 5.1. CkopocTh XUMHYECKHX pPeaKknuil. XUMHU4eCKoe PaBHOBeCHE

IIpakTnyeckoe 3anaTHe Ne 1. CkopocTh XUMHYECKHX peaKuil. XuMH4YecKoe paBHOBecHe
[{enb — HAYYUTHCS BHIBOAUTH KOHCTAHTY XUMUYECKOTO PABHOBECHSI.
XO/[ 3AHATHUA:

1. Kakoe coctosiHuEe 00paTUMO peakiiiy Ha3bIBAIOT XUMUYECKUM PaBHOBECUEM?
2. Hanmmure ypaBHEHHE KOHCTAHThI PAaBHOBECHS JIUISl KXKI0TO U3 CIEIYIOIUX 00PaTUMBbIX
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 KaX10M U3 YKa3aHHBIX CIIy4aeB IIPH YBEIMUYEHUHU AaBJICHUsA?

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

0) H2(2) + Bra(e) = 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%.
3agaua  Ne2. Ompenenutre  MOPOLEHTHYK)  KOHIIEHTpPAlMIO  pacTBOpa,  MOJYYEHHOIO
pactBoperreM 10 r xnopuna HaTpus B 250 M1 BOABIL.
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. OmpenenuTe  HPOLEHTHYIO — KOHILIGHTpALMIO  PacTBOpa,  IOJIYYEHHOTO
pactBoperremM 20 r xjmopuna HaTpus B 250 M1 BOJIBI.
Bapuanm 3
3amaua Nel. PaccumraiiTe Maccy BOIBI W MacCy COJIM, KOTOpbIe HEOOXOJMMO B3STh IS
npurotosieHus 150 r pactBopa xnopuna Hatpust NaCl ¢ konnenrparumeit 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. OCHOBHBIE IOHATHS XUMHUH (XUMHUYECKUN 2JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, ajoTponus). OCHOBHbIE 3aKOHBI XMMHUHU (3aKOH IOCTOSHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOTrajJpo, 3aKOH COXpPAaHEHHUS MacChl BEIlIEeCTBa, Nepuoauyeckuii 3akon [.H.
Menneneena).

2. Crpoenne Ilepuonndeckoil cuctembl xumuueckux snemeHtoB J[.J. Menneneesa,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B CUCTEME U €€ 3HaueHHe. CTpOeHHE aToMa XMMHYECKOIO
anemenTa. [IpuBectu npumep Ha anemenTtax 1-3 nepuona [ICXD JI.W. Menneneena.

3. CoctaB u cTpoeHue BellecTBa. XuMuueckas Gopmyna. OTHOCUTENbHAsE aTOMHAs U
MoJIeKyJsipHass macca. MaccoBass 10 3J€MEHTa B XHMHUYECKOM COEIMHEHUHU. BbluncIuThb
MacCOBYIO JIOJIIO 3JIEMEHTOB B COEJJMHEHUU (110 BEIOOPY yUUTENs).

4. Tumbl XUMHUYECKON CBsi3U (MOHHAs, KOBaJCHTHAs, METaJUIMYecKasi, BOJOPOIHAs),
MeXaHU3M 00pa30BaHMs, CBOMCTBA BEILECTB C pa3IMYHBIMU XUMHUYECKUMH cBs3simu. [IpuBectn
IIpUMEp CXEMbI 00pa30BaHus Ka)KI0ro TUIIA CBSI3U.

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

6. YucTsle BeuiecTBa U cMecH. Bunibl cmecel, X 3HaueHne. BbIuncinTh MaccoBble J0IH
KOMIIOHEHTOB BEILLIECTB B CMECH (110 BBIOOPY YUMUTEIIS).

7. OCHOBHBIE TOJIOKEHUSI TEOPUU IEKTPOIUTUUECKOH Tuccounanuu (popMyaupoBKa 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 YpaBHEHHUS peakiUii B MOHHOM BHJE, MOATBEPKIAIOIINE
CBOMCTBA KUCJIOT.

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

10. Comn B cBeTe TEOPHH DIEKTPOJMTHUYECKOW IUCCOIUANMU (TMOHSATHE «CONW», UX
CBOWCTBAa M 3Ha4yeHWeE). 3amMcaThb ypaBHEHUs peaklUii B MOHHOM BHJE, MOATBEP)KIArOIINE
CBOMCTBA COJIEH.

11. Oxcupbl B CBETE€ TEOPUH IEKTPOIUTHUECKON TUCCOIMALMY (TIOHATHE KOKCUABI», UX
CBOMCTBAa W 3HAYCHHE). 3amucaTh YpaBHEHUS PEAKIMHA B HMOHHOM BHJE, TOJITBEPKIAIONINE
CBOMCTBA OKCHJIOB.

12. Knaccupukanun XUMHUYECKHX pPEaKIui (M0 KOJIMYECTBY M COCTaBY PEAareHTOB H
IPOAYKTOB PEAKIIMU, IO U3MEHEHHIO CTEIICHU OKUCIICHHS, HO TEIIOBOMY 3((eKTy, o HaTuIuIo
KaTajau3aTopa, mo (a3oBoMy COCTOSHUIO U T.1.). IIpuBectu mpumeps! ypaBHEHUH 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 XMMHYECKOT0 PABHOBECHS HA PEaKIIMM CHHTE3a aMMHaKa.

14. Meramnst (monoxenue B [ICXD J[.U. MenneneeBa, ctpoeHue atoma, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA, mpuMeHeHue). [IpuBectu mpuMepbl XUMUYECKUX PEaKIMil METauIoB Ha
KOHKPETHBIX ITpUMepax (ypaBHEHUS 3a1UcaTh B MOJIEKYJIIPHOM U MIOHHOM BHJie). CriiaBel (BUABI,
WX TIPUMCHEHHE).

15. Crioco6b! noy4eHus: MeTayuioB (00IIMe ATarbl IPOU3BOJACTBA, BUbI METAJUTYPTHH C
npumepamu). Koppo3us MeramioB (MOHATHE, BUIBI KOPPO3UHU U CITOCOOBI 3aIIUTHI OT KOPPO3UH).
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16. Hemeramns (monoxenue B [ICXD JI.M. MenpaeneeBa, ctpoeHne atoma, GU3NIECKUC
U XMMHUYECKHEe CBOMCTBA, MpuMeHeHne). [IpuBecTy mpuMepbl XUMHUUECKUX peakuii HeMeTaJlJIOB
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 MOSICHEHHE C IPUMEpPaMHU, €€ 3HAUCHUE I Pa3BUTHS XUMHUH).

18. Anxkansbl (cocTaB, CTpOCHUE, U30MEPHs, HOMECHKIIATypa, PU3NYECKUE U XUMUICCKUE
CBOICTBa, CIOCOOBI OJyUEHUE, IPUMEHEHHE).

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

20. AnkamueHsl U apeHbl (COCTaB, CTPOSHUE, H30MEpHs, HOMEHKIIATypa, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

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

22. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOCHUE, U30MEPHsl, HOMEHKIIATypa, (pU3HYecKue u
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIy4eHUE, IPUMEHEHUE).

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

24. AzoTcopepkalipe OpPraHUYeCKHWe COCIWHEHHS — aMWHBI, aMUHOKHCIIOTBHI, O€IKH
(cocTaB, cTpoeHHEe, U30MEpHsl, HOMEHKIIATypa, PU3NYECKue U XUMUYECKUE CBOICTBA, CIIOCOOBI
MOJIy4YEHUE, IPUMEHEHHE).

25. Ilnactmaccel W BOJIOKHa (KjaccuuUKalMs, CBOWCTBA, CIOCOOBI TOMy4YEHUS,
OTJIE/IbHBIE IIPECTABUTENN U UX 3HAYCHUE).

3. Kpurepuu oneHuBaHus

Kpumepuu oyenku npakmuueckozo 3anamus

Onenka "oranano"

3a)1aH1/1$[ MPAKTUYCCKOIr'0 3aHATUSA BBIIIOJIHCHBI B IIOJHOM 00BeEME C CO6J'IIO)I€HI/IGM
HeoOxoauMoi mocnenoBatenbHocTi. OOyyaronuecss padoTanu MOJHOCTHIO CaMOCTOSITENBHO:
HOI[O6paJ'II/I H€O6XOI[I/IMI)I€ JJI1 BBITIOJTHCHUA MMPEAIaraCMbIX pa60T UCTOYHUKHN 3H3HHI>1, ITOKa3aJin
HEOOXO0IUMbIEe TEOPETHUECKHUE 3HAHUS, TPAKTHUECKUE YMEHUS U HABBIKH.

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

Ouenka "xopomo"

3a)1aH1/1$[ MPAKTUYCCKOr'0 3aHATHA BBIIOJHCHBI CTYACHTaAMU B IIOJTHOM o0beMe ©
camocrosTenbHo. JlomyckaeTcs  OTKJIOHEHHE OT HEOOXOAMMON  MOoCHeA0BaTeIbHOCTH
BBITIOJTHCHHA, HE BJIIMAIONICC HA IMPABUJIBHOCTH KOHCUHOI'O PE3yJibTaTa (HGpGCTaHOBKa ITYHKTOB
TUTIOBOTO TIJIaHa, TIOCTIEIOBATENILHOCTh BBIMIOJNHACMBIX 3aJaHUi, OTBETHl HAa BOIPOCHI).
Hcnonp30BaHbl yKa3aHHblE HCTOYHUMKM 3HaHuM. PabOora mnoka3zana 3HaHME OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJCHUE YMEHUSMHU, HEOOXOAUMBIMH ISl CaMOCTOSTEIHHOTO
BBITIOJTHEHUS PaOOTHI.

JlomyckaroTcss HETOYHOCTH U HEOPEKHOCTh B O(hOPMIICHUH PE3YIIbTaTOB 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).
CrygeHT mokaszall 3HaHHUS TEOPETUYECKOr0 MaTepuana, HO HCIBITHIBAIM 3aTPyJHEHUS IpHU
CaMOCTOSITENIbHOM paboTe CO CTATUCTUYECKUMU MaTepUaIaMu.

Ouenka ""Hey10BJIETBOPUTEIBHO"

BricTaBnsiercs B TOM ciy4ae, KOrja CTYIEHT OKa3ajcsi HE IMOATOTOBJICHHBIM K
BBITIOJTHEHUIO SaﬂaHI/Iﬁ MPAKTUYCCKOI'0 3aHATHA. HOJIy‘-IeHHBIe PE3YyJIbTaThl HC IMMO3BOJIAIOT
cieNaTh MPABUIIbHBIX BHIBOJIOB U MOJIHOCTBIO PACXOASTCS C MOCTaBICHHOM 1enbio. OOHapyKeHO
MJI0XO0C 3HAHUC TCOPCTUUYCCKOI'0O MaTcpuajia U OTCYTCTBHUC HGO6XOI[I/IMI>IX YMCHHf/'I.
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Kpumepuu oyenusanusa nabopamopnoit pabomal

OneHka «OTJIMYHO CTAaBHUTCS €cIH padoTa BHIIOIHEHA TOJTHOCTHIO U IPABUIILHO, CIICJIAHBI
IMPpaBUJIbHBIC Ha6J'IIO[[eHI/IS'I X BBIBOJHBI,

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

IPOSIBJICHBI OPraHU3alMOHHO - TPYIOBBIE YMEHHs, OJICPKHUBAIOTCS YUCTOTa PabOvero
MecTa M MOPSAJO0K (Ha CTOJIe, SKOHOMHO HCTIONIB3YIOTCS PEaKTHBBI)

OneHka «XOpOII0» CTaBUTCS €CiM padoTa BRIIOIHEHA PABIIIBHO, C/ICIaHbI IPAaBUIIbHBIC
Ha6J'IIOI[eHI/I$I M BBIBOJbI, HO IIPU 3TOM SKCICPUMCHT ITPOBCACH HC IOJHOCTHIO WJIM AOIMYIICHLI
HECYIIECTBEHHBIE OIIMOKH B pabOTe C BELIECTBAMU M 000PYIOBaHUEM.

OueHka «y10BJ1eTBOPUTEIbHO» CTaBUTCS €l paboTa BHITIOIHEHA ITPABHILHO HE MEHEE
YeM HaIOJOBUHY MJIH JIONYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ SKCIIEPUMEHTA B OOBSICHEHUH, B
odopmIIeHHH PaOOTHI, B COOTIOACHUH TPABKII TEXHUKH O€30IMaCHOCTH Ha pabOTe ¢ BEIICCTBAMH U
000pyIoOBaHUEM, KOTOPAst UCTIPABIISIETCS 110 TPEOOBAHHMIO TIelarora

OneHka  «Hey/lOBJETBOPHUTEIbHO» CTABUTCS ~ €CJIM  JIONMyIIEHbl  Ooiee  ABYX
CYIIECTBEHHBIX OIIMOOK B XOJ€: SKCHEPHUMEHTa, B OOBSICHEHHH, B OQOpPMIIEHHMH DPaOOTHI, B
cOOIOICHUM MPaBUJ TEXHUKH O€3011aCHOCTU Npu paboTe ¢ BeliecTBaMH U 000pYIOBaHUEM,
KOTOpBIE YYAIIUICS HE MOYKET UCIIPABUTH JJaXKe IO TPEOOBAHUIO IeIarora.

Kpumepuu oyenusanusa oughgpepenyuposannozo 3auema

Onenka «OTINYHO»:

1. I'myGokoe 1 mpoYHOE YCBOEHHUE MPOTPAMMHOI0 MaTepuara.

2. Pa3BepHyTHIii, apryMEHTUPOBAHHBIN OTBET HAa BOIPOCHI OMIIETA.

3. CBoOo/iHOE Bia/IeHNE KOHIENTYaIbHO-TIOHATHIHBIM alnapaToM.

4. [lonnmaHue MPUUNHHO-CIIEICTBEHHBIX CBA3EH.

6. TouHOCTH M 0OOCHOBAHHOCTH BBIBOJIOB.

7. TouHbl€, IOJTHBIE U JIOTUYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIPOCHI.

Orenka «Xoporuioy:

1. [TonHOE 3HaHME MPOTPAMMHOTO MaTepHaa.

2. B menom Jiormuecku KOppeKTHOE, HO HE BCET/Ia apTyMEHTHPOBAHHOE M3JI0KEHHE OTBETA
Ha BOTIPOCHI OUeTa.

3. Hannuue He3HAUUTEIBHBIX HETOYHOCTEN B yOTPEOJIEHUN TEPMUHOB.

5. TouHOCTh M1 0OOCHOBAHHOCTH BHIBOJIOB.

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

Ouenka «Y 10BJIETBOPUTEIIHHO:

1. IToBepxHOCTHOE YCBOEHUE TPOrPAMMHOT0 MaTepHala.

2. HemocTtaToyHO TOMHOE M3JIOKEHHE TEOPETHYECKUX BOMPOCOB HK3aMEHAIMOHHOIO
ounera.

3. 3arpygHeHHe B TPUBEACHUUA MPUMEPOB, MOATBEPKIAIOIMIMNX TEOPETUUYECKUE
MTOJIOKCHHUS.

4. Hannuue HETOYHOCTEHN B yOTPEOJIEHUN TEPMUHOB.

5. HeymeHnue yeTko c(hopMynupoBaTh BHIBOIBI.

6. [TorpemHocTy npu OTBETaX Ha AOMOJHUTEIbHBIE BOIIPOCHL.

Ouenka «HeynoBneTBOPUTENBHON:

1. CymecTBeHHbIE IPOOEIBI B 3HAHUAX OCHOBHOTO IIPOTPAaMMHOTO MaTepHaa.
2. HeciocoOHOCTh OOBSICHUTH OCHOBHBIE KATETOPUHU U 3aKOHOMEPHOCTH.

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

4. HenpaBwiibHBIC OTBETHI HA IOTIOJHUTEIBHBIE BOTIPOCHI.
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