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Pabouas nporpamma ucuUIUIMHBL «XUMUS» pa3paboTaHa Ha OCHOBE:

®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 (pen. ot 19.12.2023) «O6 obpa3oBaHuu B
Poccuiickon ®@enepanun»;

denepanbHOr0  TOCYIapCTBEHHOTO  00pa30BAaTEIBHOIO  CTAaHAApTa CPEOHEro  OOIIero
oOpa3oBanus (yrBepkaéH [Ipukazom MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit dDenepanuu
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

denepanbHOr0  rocymapcTBeHHOro  oOpasoBatenbHoro crangapra (®I'OC)  cpennero
npogeccruoHaabHOro oopasoBanus o cneruansHocTy 21.02.20 puknaanas reone3ust, yTBEpKACHHBIM
nprka3oM MuHuncrepcersa npocsenieHus Poccuiickoit @enepannn ot 26.07.2022 1. Ne 617;

[TpumepHoli paboueil mporpamMmbl cpeaHero ooOmero oOpa3oBaHus «Xumus» (06a30BbIH
YPOBEHB)

ITpumepnoii nporpammsl BocnuTanus (Ilpunsra pepzsanem ®@YMO CIIO 21.00.00 Ilpuknannas
T'€0JIOT s, TOPHOE J1e10, He(hTera3oBoe JeI0 U Teoae3us },H‘,"J;‘;'.TOKOJ'I ot 28.08.2023 Ne 3)

Aty
CocTaBHTEIDb: /) 3Baruna O.B.
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Pabouas mporpamMMa paccMOTpeHa M yTBEp)KIeHa Ha 3aceqaHuu Kadeapbl T'YMaHUTApHBIX U
€CTEeCTBEHHO-HaY4YHbIX nucuuIuinH (mpotokos Nell ot 18.06.2024 r.)
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3aBenyomuii kadeapoii

PaGouas mporpamma paccMOTpeHa MW YTBEp)KJIEHAa Ha 3acelaHUd TPEAMETHOU (IIMKIOBOM)
komuccuu (Nel2 ot 26.06.2024 r.)
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3aBenyomuii oraesennem CIIO I'opananos C.A.




1. MACIIOPT PABOYEM MPOT'PAMMBI JUCHHUILIUHBI CO0.01.07 «Xumus»

1.1. Ob6saacTh NpUMEHEHHS POTPAMMBI
PaGouas mporpamma muctnumiuHel COO.01.07 «Xumus» sBISIETCS YacThIO OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHONM MPOTPaMMBI TOJATOTOBKH CHEIHUATUCTOB CPEAHEro 3BeHa II0
coenuanbHocTd 21.02.20 «[IIpukiaagas reomnesns.

1.2. MecTto nucunnmiaunsbl B cTpykrype OIIIICC3
Hucrunmraa COO.01.07 «Xumusy sBIsieTcss y4eOHOW TUCHUIIIMHONW 00s3aTeIbHOM
npeanMeTHol obnactu «EctecTtBeHHO-HayuHbie npeaMeTs» OI'OC cpennero obmero odpa3oBaHus U
6a3oBoil aucuumiaMHON o61eoOpa3oBaTensHO moaroroBku CIIO u peammusyercs B 1 um Bo I
ceMecTpax IMpH CPOKe MOIYISHHs CpeaHero mpodeccuoHanbHoro oopaszosanus 3 roga 10 mecsies.

1.3. lleau u 3a1a4u JMCHUILVIMHBI, INIAHUPYeMbIe pe3yJbTaThl 0CBOCHHUS Y4eOHOM
AUCUUILIHHBI:
Heabro aucuunmmbasl COO0.01.07 «Xumus» sBisercs (GopMUpPOBaHHE OCHOB HayKH XUMHH,
KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW NESITENbHOCTU YE€JIOBEKAa U OIHOr0o W3
KOMIIOHEHTOB ~ MHPOBOH  KyJNbTYpBl, MpPEACTaBICHHWA: O MaTepHAJLHOM €IUHCTBE  MHDA,
3aKOHOMEPHOCTSIX U NO3HABAEMOCTH SIBJIGHUH NMPUPOJIBI, O MECTE€ XUMHUH B CUCTEME €CTECTBEHHBIX HAyK
U e€ Bey1el poiu B 00eCreuyeHUH yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA.

VYueOnas mucnummaa COO.01.07 «Xumus» OpUEHTUPOBaHA Ha JIOCTHIKCHHE CIIEHYIOIIUX

3a1a4:

- BOCIIUTaHUE YOEXJIEHHOCTU B IO3HABAEMOCTHU SIBJIEHUN HPUPOJBI, YBAXKEHHs K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPETUYECKUX M MPUKIAJHBIX HCCIEJOBAaHUN B XUMHUH, (HOPMHUpPOBAHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

- pa3BUTHE MOTHBAlMM K OOYYEHHIO M IO3HAHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS 00IIEUETOBEYECKUX LIEHHOCTEH;

- pa3BUTHE IO3HABATEJbHBIX HMHTEPECOB, MHTEIEKTyaJbHBIX U TBOPUECKHX CIIOCOOHOCTEN
oOyuaronmxcs, (opMUpOBaHME y HHX CO3HATEJIbHOTO OTHOIIEHHUS K CaMo00pa3oBaHHUIO U
HENpEephIBHOMY O0pPa30BaHHUIO KaK YCIOBHUIO YCIEIIHOW NpopecCHOHAIbHOH U 00IIeCTBEHHOM
JESITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS! K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 310pOBOM 0Opasze
KHU3HH;

- ¢dopmupoBaHue yMEHHII M HABBIKOB pPa3yMHOIO IIPUPOAONOJIB30BAHUS, pa3BUTHE
9KOJIOTUYECKOW  KyJIbTYyphl, TPHOOpPETEHHE ONBbITa OOIIECTBEHHO-TIOJIE3HOH  HKOJIOTHYECKOM
NeATebHOCTH.



IInannpyemble pe3yJIbTaThl 0CBOCHHUS] Y4eOHOM JHCIUIINHBI:

Ilitanupyemeblie pe3yJibTaThl 0CBOCHHUS JUCIHILIHHBI

O0mme

JAucuMminHapHbie

OK-07. Cooeiicmeosamb coxpanenuio okpysicarouieit cpeovl, pecypcocoepericenuro, NpUMeHams 3HAHUA 00
U3MEHEHUU KTUMAMA, NPUHYUNBL OePedcIuso20 npou3eoocmea, Ighekmueno deiicmeosams 6
UPe3BbIUAIHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yabTaThl:
- ¢(hOpMHPOBAHHOCTH AKOJOTHYECKOH KYyJIbTYpHI,
MOHMMAaHUE BJMAHUSA COLMAIbHO-3KOHOMHUYECKUX
MpOLIECCOB  HA  COCTOSHWE  TPUPOAHOM H
COLIMAIILHOM  Cpellbl, OCO3HaHHWE TJI00ATBHOrO
XapakTepa 3KOJIOTHYECKHUX MTPodIIeMm;
- IUIAHUPOBAHUE U OCYIIECTBJIEHUE JEHCTBUM B
OKpYXalolllel Cpele Ha OCHOBE 3HAHUA LeJiei
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA,;
AKTHUBHOE HEIPUSITHE NEUCTBUM, IPUHOCSIINX BPEI
OKpYXaIOLLEH Cpene;
- yMEHHME TIPOTHO3HMPOBATh HEOIArONpHsITHbHIC
9KOJIOTUYECKUE TOCIEACTBUSA MPEIIPUHUMAEMBIX
JEHCTBUM, IPEIOTBPAILATD UX;

- pacmpeHue OIIbITa JACATCIbHOCTHU
9KOJIOTHYECKOM HalpaBJICHHOCTH,
- OBJIaACHUEC HaBbBIKaMU y'-Ie6HO'

HCCIIEIOBATENIbCKOM, MPOEKTHOM M  COIMaIbHOM
JIesITeJIbHOCTH

MeranpenMeTHble pe3yJabTaThl:
- YMEHHE WCIIONIb30BaHUSl PA3MUYHBIX BHJOB
MO3HABATEILHON  NIESITENPHOCTH W OCHOBHBIX

HUHTEJUIEKTYaTbHBIX oreparui (TTOCTaHOBKH
3a1a4d, (GOPMYJIMPOBAHHUS TUIOTE3, aHaIW3a |
CHHTE3a, CpaBHCHUS, 00001IeHNS,
CHUCTEMaTH3AaIlNH;

- TOTOBHOCTH K BBISIBJICHU O IMPUYINHHO-
CIEICTBCHHBIX  CBsA3€d,  IIOMCKAa  AHAJIOrOB,

(opMyJIMpOBaHUS  BBIBOJIOB)  JUIA  PCLICHHS
MOCTaBJICHHOMN 3a/1a4u;

- TPHUMEHEHHE OCHOBHBIX METOZOB ITO3HAHUS
(HaOnrofieHusi, HAy4yHOTO OKCIEPUMEHTa)  JUIst
W3Yy4YCHUS  PAa3NMYHBIX  CTOPOH  XUMHYECKHX
OOBEKTOB M MPOLECCOB, C KOTOPHIMH BO3HHMKAET
HE00X0IUMOCTh CTaJIKUBAThCS B
npodeccuoHanbpHON cdepe;

- WUCTOJIb30BaHHE PA3IMYHBIX HCTOYHUKOB ISt
noiayueHus ~— WHQOpMAaMH O  XUMHYECKHX
mpoleccax, yMeHHe OLEHUTh €€ JOCTOBEPHOCTh ISt
JOCTHKEHHUS XOPOIINX pe3yJIbTaTOB B
npodeccHoHaIbHON cdepe.

- cOpMHUPOBAHHOCTh MPEACTABICHUNA: O XUMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOU KAapTUHBI MUpa,
pOIM XUMHHM B TIO3HAHUM SBJICHUH MPHUPOABI, B
(OpPMUPOBAHUH MBINUICHUSI ¥ KyJbTYpHl JINYHOCTH, €€
(YHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pEIIEHHs] MpakTHYECKUX 337ad M OKOJOTHYECKH
00OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 370pPOBBIO H
MIPUPOIHON Ccpeie;

- BIIAQJCHHE CHCTEMOM XHMMHYECKMX 3HAHMI, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHATUS (XUMHUYECKUM
AJIEMEHT, aTOM, JJICKTPOHHAsi 000JI0UKa aroma, s-, p-, d-
JNIEKTPOHHbIE OpPOMTAIM aroMoB, HOH, MOJEKyJa,

BAJICHTHOCTb,  JJIEKTPOOTPULIATENILHOCTD,  CTEIEHb
OKMCJIEHUsl, XMMUYECKasl CBsI3b, MOJIb, MOJIIPHAsI Macca,
MOJISIpHBIN 00BbeM, YIIEpOIHBINA CKEJIeT,
(yHKIMOHANBHAS ~ TpyMIla,  paauKal,  H30Mepus,
U30MEpBI, rOMOJIOTHYECKUI psn, TOMOJIOTH,

YIJIEBOJOPOABL,  KUCIOPOA- U a30TCOAEprKallue
COeIMHEHNs, OHOJIOTMYECKH aKTHBHBIE  BEIIECTBA
(yrneBoapl, KMpBI, O€JNKH), MOHOMEp, TOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS,  KpHUCTAJUIM4YecKas  pelleTKa,  THUIIbI
XUMHAYECKUX peakuuit (OKHCIUTENBHO-

BOCCTaHOBUTEJbHBIE, 9K30- M  JHIOTEPMHYECKHE,
peakuuM HOHHOTO OOMEHa), pacTBOp, DJIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOIUTHYECKAsT  THCCOIMAIIHS,
OKHCITUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKOM
peaxkyy, XUMHYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi  XMUMHYECKOT'O  CTPOGHHUSI  OpPraHUYeCKUX
BeniectB A.M. ByTiepoBa, Teopus 3MeKTPOTUTHYECKON
JYCCOIMalNH, NEPUOINUECKUI 3aKOH JN.
Menneneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKHH  S3BIK  XHMHH,
(akTONOrMYecKue CBEICHUS O CBOWCTBAX, COCTaBE,
MOJTYYeHHH M OE30ITaCHOM HCIIOJIb30BAaHUU BasKHEHIIX
HEOPraHMYeCKUX U OPraHHMYEeCKUX BELIECTB B OBITY H
MIPAKTUYECKOHN JeATEIbHOCTH YeJIOBEKa,;

- chopMHPOBAaHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC
OpU3HAKA M B3aUMOCBS3b  M3YUYCHHBIX ITOHSTHI,
NPUMEHATh COOTBETCTBYIOIINE TOHSATHS TPH OIMHUCAHUH
CTPOCHHUS M CBOMCTB HEOPTaHMYECKHX M OPraHMYECKHX
BCIIECTB M WX IPEBPAICHHUH; BBISBIATH B3aUMOCBSI3b
XMMHYECKUX 3HAHUH C MOHATHAMH U MPEACTaBICHUSIMHI
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hopMHPOBaHHOCTb YMEHUA WCIOJB30BaTh
HaMMEHOBAHHS XAMHYECKUX COeTMHEHHI
MEXKTyHApOTHOTO COI03a TEOPETHUECKON U MPHKITHOM
XMMHUH ¥ TPUBUAIIBHBIE HAa3BaHWs BAKHEHIINX BEIIECTB
(aTHIICH, alleTWIICH, TMIEpHH, (GeHol, (opMabaeru/,
yYKCyCHasi KUCJIOTA, TJIMIUH, YTapHBIA ra3, YTISKHCIBIIT
ra3, aMMHakK, ramcHas H3BCCTb, HEramicHas HW3BCCTD,
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OUTBEBasl COla M JIPYTHX), COCTaBIATH (OPMYJIBI
HEOPraHMYECKNX U OPraHMYECKHX BEIECTB, YPaBHEHUS
XMMHYECKUX  pEaKUUi, OOBACHATh HMX  CMBICI,
NOJATBEPKIATh XapaKTepHbIE XUMHYECKHE CBONCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  SKCIEPHMEHTAMH U
3a0UCSMU YPABHEHUM XUMUYECKUX PEAKLINIM;

- chOpMHpPOBAaHHOCTb  YMEHHMH  YCTaHABIIMBAaTh
MPUHAUISKHOCTh ~ M3YYCHHBIX HEOPraHWYEeCKUX U
OpPraHMYecKUX BEIIECTB K OMNpeAeJIeHHbIM KillaccaM H
TpynmnaM COeJMHEHHH, XapaKTepH30BaThb MX COCTaB U
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUIBI XUMHUYECKUX
cBs3el  (KOBaJIGHTHAs, WOHHAs,  METaJUIMYecKas,
BOAOPOJHAs), THUNBl  KPUCTAUIMYECKHX  PELIETOK
BEIIECTB; KJIACCH(UIIMPOBATH XUMUYECKHE PEAKIHH;

- BJIQJICHUE OCHOBHBIMH METOJAaMHU HAYYHOT'O MO3HAHMS
BEIICCTB M XMMHUYCCKUX sIBJICHUN (HaO/roIeHue,
H3MEpEeHUe, FIKCTIEPUMEHT, MOJCTTUPOBAHHE );

- ¢(hOpMHUPOBAHHOCTh YMEHHI NPOBOAUTH pAacdeThl IO
XUMUYEeCKUM (GOpMyJilaM M YpaBHEHHUSIM XUMHUYECKHX
peakuMii C UCIOJNb30BaHMEM (PU3MYECKUX BEJIHYMH,
XapaKTepU3yIOIMX  BElIeCTBAa C  KOJMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA  BEIECTBA; HCIOJIB30BAaTh  CHCTEMHBIC
XMMUAYECKHE 3HAHWs JUIA TPHHSTHS pElICHUA B
KOHKPETHBIX JKU3HEHHBIX CHTYaIlMsX, CBS3aHHBIX C
BELIECTBAMHU U UX TPUMEHEHUEM;

- copMHpOBaHHOCTH yMEHHMH IUIAHHPOBATH |
BBINOJHATE XUMHYECKHH SKCIIEPUMEHT (IIpeBpaIleHUs
OpPraHMYecKUX BEIECTB IPH HArpeBaHHWH, MOJIydeHHUE
STHJIEHA W W3YyYEHHWE €ro CBOWCTB, KauyeCTBEHHBIC
peakyy Ha ambAeTuJbl, KpaxMmal, YKCYCHYIO KHCIOTY;
JeHarypanusi OENKOB TIpH  HAarpeBaHWM, IIBETHBIC
peaxkuy OesTKOB; TPOBOIUTH PEAKIIMA HOHHOT'O OOMEHa,
ONIPEAETSITh CPely BOMHBIX PAacTBOPOB, KauyeCTBEHHBIC
peakmu Ha cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS, p€UIaTb SKCIICPUMCHTAJIBHBIC 3aJa4n
o temaM "Metamuel" u "Hemeramisl") B COOTBETCTBUH
C MIpaBUJIAMHU TEXHUKH 0E30MacCHOCTH TP OOpAIIEHUH C
BELICCTBAMH U JIaOOpaTOpHBIM  00OPYZOBaHUEM;
IPE/CTABIATh PE3YNIbTaThl XUMHYECKOI'0 SKCIEPUMEHTA
B ¢opMe 3amucH YpaBHEHHH COOTBETCTBYIOLIMX
peakmuii ¥ (HOPMYIMPOBATH BHIBOABI HAa OCHOBE 3THX
pe3yIbTaTOB;

- chOpMHpPOBAaHHOCTb  YMEHHsI  aHaJM3HPOBAThH
XMMHUYECKYI0 HH(OPMAIHIO, MOIyYaeMyl0 M3 pa3HbIX
HCTOYHHKOB (CpPeACTB MAaccoBodW HH(OpMalnuu, CeTh
Untepuer u apyrue);

- chOpMUPOBAaHHOCTh YMEHHH COONIONATh IIpaBUIIA
9KOJIOTHYECKH I1eJIECO00pa3HOrO TOBEJCHUS B OBITY U
TPYJIOBOH NEATETBHOCTH B HEISIX COXPAHEHHS CBOETO
3M0pOBbS M  OKpYyXKarolled MPUPOJHON  Cpembl;
YUUTBIBaTh  ONMACHOCTH  BO3JACWCTBUS HA  IKHUBBIC
OpraHu3Mbl ONpPEAENICHHBIX BEIECTB, MOHUMAs CMBICI
MOKa3aTeNs MPEAeIbHON HOIMYCTUMOM KOHUEHTPALIUH;




1.4. KoinyecTBO 4aCOB HA OCBOEHHE YUeOHOM JUCUMILIUHBI.
VYuebHas Harpy3ka (Bcero) 72 yaca, B TOM YHCJIE:
- o0s13aTenpHas aynuTOpHast yueOHas Harpyska o0ydaromierocs - 72 Jaca.



2. CTPYKTYPA U COAEP KXAHUE JTUCIHUIIJIMHBI

2.1. O0bemM AUCHUIUIMHBI U BUAbI Y4eOHOH padoThl

Bun yuyeOHbIX 3aHATHIT

O0LEéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3ka (Bcero) 32 40 72
Oo0s13aresibHAsi ayIUTOPHAs Harpy3ka (Bcero), B TOM 32 40 72
yucie:
- JIGKIIUU 16 20 36
- IPaKTUYECKUE 3aHATUS 16 20 36
PyKoBOACTBO NPAKTHUKOMI - - -
CamocrosiTesibHasi padora - - -
KoncyasTaunu - - -
®opmMa NPOMEKYTOUYHOM ATTECTANNM MO IUCHMUIIINHE: - -
-nu(pepeHIIMPOBAHHBIN 3a4eT +




2.2. Temaruueckuii miaan u cogep:kanue gucuminasl CO0.01.07 «Xumus»

HaumeHnoBaHnue pa3xejioB 1 TEM

Conepsxkanue yueOHOro MaTepuaJia, J1abopaTopHble U
NMpaKTH4ecKue padoThl, CAMOCTOATEIbHANA PadoTa 00yJaroIMXCst

Oo0neMm
4acoB

Dopmupyembie
KOMIIEeTeHIINH

1 cemecTp

OBIIAS 1 HEOPTAHUYECKASA XUMUSA

Pa3nen 1. OCHOBBI CTPOCHUSI BeLIECTBA

Tema 1.1.
CTpoeHue aTOMOB XMMHYECKHX 3JIEMEHTOB U
NPUPOAA XUMHUYECKOI CBSA3HU

Copep:xkanue y4e0HOTro MaTepuajia

CoBpeMeHHass Mopenb cTpoeHus: aToMa. CHMBOJMYECKHUH SI3BIK XHMHHU.
XUMHUYECKHH  DJIEMEHT. OnekTpoHHass  KoH(uUrypamuss  aToMa.
Knaccudukaiius XaMHUECKUX 2JIEMEHTOB (s-, P-, d-351eMenTsI). BaneHTHbIC
QNEKTPOHBI. BajaeHTHOCTh. DJEKTpOHHAs MPUPOJA XHUMHUYECKOH CBS3H.
DNeKTPOOTPUIIATEILHOCTh. BuAbl XUMHYECKOW CBs3W (KOBaJleHTHAs,
MOHHAas, MeTaJUInYecKas, BOJOPOAHAs) U CIIOCOOHI ee 00pa3oBaHUsI.

IIpakTnuyeckoe 3ansiTHE.

Peumienne 3agaHuii Ha UCHOJB30BAHME XUMHUYECKOW CHUMBOJIMKA U
Ha3BAaHUM COECJMHEHUN 110 HOMEHKJIATYpEe MEXIYHApPOJHOrO COH3a
TEOPETUYECKOM M NPHUKIATHOW XUMUHM W TPUBUAIBHBIX HA3BaHUU I
COCTaBJICHHS] XUMUYECKUX (DOPMYJ ABYXaTOMHBIX COEIMHEHUH (OKCHIOB,
Cynb(pUIOB, THIPUIOB MU T.I.) M JAPYIHMX HEOPraHMYECKHX COCIMHEHUM
OTIEIIbHBIX KJIACCOB.

[IpakTueckue 3alaHusi HAa YCTAHOBJIICHHE CBS3M MEXIYy CTPOECHUEM
ATOMOB XMMHMYECKHX 3JIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOICTB
XUMHUYECKUX AJIEMEHTOB U X CO€AMHEHUN B COOTBETCTBHUM C IOJIOKEHUEM
[Iepruoguueckoil CUCTEMBI.

OK-07

Tema 1.2.
Iepunoanyeckuii 3akon u Tadauna J[.A.
MenaeiaeeBa

Conep:xanue y4e0HOT0 MaTepuajia

[lepnonnueckass cucrema xumuyeckux diaemeHToB [[.M. Menneneesa.
Ousnuecknii  cmbicn  Ilepuonnueckoro 3akona .M. Menaeneesa.
3aKOHOMEPHOCTH  M3MEHEHUS  CBOMCTB  XMMMUYECKUX  DJIEMEHTOB,
o0pa3yeMbIX MMM HPOCTBIX M CIOXHBIX BELIECTB B COOTBETCTBUU C
IIOJIOKEHUEM XUMHUUYECKOro asemeHTta B llepuonnueckoit cucreme.
MupoBo33peHueckoe n HayuyHoe 3HaueHue [lepmonnueckoro 3akona [I.1.
Menneneea. Ilpornozsr .M. MengeneeBa. OTKpbITHE  HOBBIX

XUMHUYCCKHX DJICMEHTOB.

OK-07




IIpakTHyeckoe 3aHsATHE.

Pemenne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepH3alMi0  XMMHUYECKHX  d3JeMeHTOoB  «Meramiuyeckue  /
HEMCTATIINYCCKUC CBOFICTB&, QJICKTPOOTPpHUIATCIIbBHOCTD XHUMHYCCKHX
QJICMCHTOB B COOTBCTCTBUHU C UX JJICKTPOHHBIM CTPOCHHUEM H ITOJIOXKCHUCM
B [IEPHOJNYECKON cUCTeME XUMUYecKux 351eMeHToB J1. 1. Menneneena

Pa3zjnen 2 Xumuyeckue peakunu

Tema 2.1.
Tunbl XMMHYECKHUX peaKkuuil

Copep:xkanue y4eOHOTro MaTepuasia

Knaccudukanus ©  TUOBI  XUMHYECKHMX  pPEAaKIWH ¢ ydacTueM
Heopranmdyeckux  BemiectB.  CocTaBieHHE  ypaBHEHHM  peakiui
COEMHEHMUS, Pa3I0KEHUs, 3aMEeIIeHHs, 0OOMEeHa, B T.4. PEaKIUi TOPEHUs,
OKMCJIEHUSI-BOCCTAHOBJICHUS.

YpaBHEeHUS OKMCJIEHUSI-BOCCTAHOBJICHUS. CremneHb OKHCJICHUS.
Okucnutenb W BocCTaHoBUTENb. (CocCTaBlieHME M ypaBHUBaHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOJOM BJIEKTPOHHOTO
Oamanca. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE pPEAKIMU B IPHPOJE,
MIPOU3BOJICTBEHHBIX ITPOLIECCAX U KU3HEIESATEIbHOCTH OPraHU3MOB.

IIpakTUyeckoe 3aHsITHE.

KonmuuectBennsie oTHOmIeHUST B XUMUU. OCHOBHBIE KOJHMYECTBCHHBIC
3aKOHBI B XUMHUH U PACUETHI 110 YPAaBHEHUSAM XHMUYECKHX peakiuid. Moib
KaK €IMHMIIA KOJIMYeCTBAa BemiecTBa. ModsipHas Macca. 3aKOHBI
COXPaHEHUs Macchl U SHEpruu. 3akoH ABorajapo. MomspHblil 00beM ras3os.
OTtHocHTeNbHAs TIIIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSIM XUMUYECKHX
peaKIuii ¢ UCMOIB30BAaHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Ta30B,
KOJINYECTBA BEIEeCTBA.

OK-07

Tema 2.2.
DJIEKTPOJIUTHYECKAS] JUCCOIUALMA U HOHHBIH
o0MeH

Coaep:xanue yueOHOro MaTepuajia

Teopuss snekTponuTUyeckod aucconuauuu. HMoHBL.  DIEKTPOIUTHI,
HEJJIEKTPOJHUThl. Peaknuum wuoHHOro oOMmena. CocTaBlieHHE peakuui
MOHHOI0 OOMEHa IyTeM COCTaBJIEHMSI UX IOJIHBIX U COKPAIIEHHBIX MOHHBIX
ypaBHEeHU. KUCIOTHO-OCHOBHBIE peakuuH. 3aJaHHsl Ha COCTaBIICHUE
VMOHHBIX pPEaKIUil.

IIpakTHyeckoe 3aHsITHE.

HccnenoBanue TuUMoOB (IO COCTaBy U KOJMYECTBY HCXOJHBIX U
00pa3yromuxcss  BENIECTB) M  NPU3HAKOB  XUMHUYECKUX  PEAKIMM.
[IpoBenenue peakuuié MOHHOTO OOMEHA, OINpeNeNeHUE Cpenbl BOIHBIX
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pacTBOPOB. 3a/1aHUs HA COCTABJIEHUE MOHHBIX PEAKIIHM.

aznena 3. CTpoeHue U CBOMCTBA HEOPraHMYECKUX BEIIECTB

Tema 3.1.
Knaccupukanus, HOMEHKJIATypa U CTPOEHHE
Heopranuqecmlx BEIIIECTB

Copep:xanue y4e0HOIro MaTepuajia

[Ipenmer Heopranuudeckoil xumuu. Kiaccudukanuss HeopraHUYecKHX
BemiecTB. [IpocTeie U crnokHble BemniecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX
BellecTB  (OKCHUIBL, THAPOKCHABI, KHUCIOTHL, CcoOiu). B3aumMocBs3b
HEOPraHWYECKUX  BEIIECTB.  ArperaTHble  COCTOSHHS  BEIIECTBA.
Kpucrammuueckue u amopdHble BemiectBa. THIMBI  KpUCTAJUIMYECKUX
pemeTok  (aTOMHasl,  MOJIEKYJsSpHas,  WOHHAs,  METaJuIn4yecKas).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIA KPHUCTAJUIMYECKOU
pEeIIeTKH. 3aBUCHUMOCTh XHMHYECKOM AKTMBHOCTH BELIECTB OT BHUAA
XUMHUYECKOM CBA3M M THUNA KPUCTAUIMYECKOW peleTku. I[Ipuyunbl
MHOT000pa3usi BEIIECTB.

IIpakTnuyeckoe 3ansiTHe.

HomeHknaTypa HEOpraHMYECKMX BELIECTB: Ha3BaHUE BEILECTBA UCXOAS U3
UX XUMHUYECKOH (OpMysbl WM COCTaBICHHE XHMHUYECKOH (HOopMyIIbl
UCXONd W3 Ha3BaHUs BemlecTBa 1o MexayHapogHou (MIOITAK) wumm
TPUBUAIIBHON HOMEHKJIATYPE.

Pemrenne mpakTHYEeCKUX 3aJaHU MO KiaccH(uKaluu, HOMEHKIAType U
XUMUYECKUM (OpMyJIaM HEOPraHMYECKHX BEIIECTB Pa3MYHBIX KJIacCOB
(yrapHplif Ta3, yriaekuciblili ras, aMMHak, raiieHas M3BECTb, HeraieHas
U3BECTh, MHUTHEBAs COAA M JPYTHX): Ha3blBaTh M COCTaBIATH (HOPMYJIbI
XMMHMUYECKUX BEILECTB, ONPENEIATh IPUHAIIEKHOCTD K KIIACCY.
Vcrounukn xumuyeckoil nHpopmanuu (CpencTB MaccoBoi MH}opmanuu,
cetb HMutepuer u gapyrue). Ilowmck wuHopManum 10 HaA3BaHUAM,
UAEHTU(UKATOPaM, CTPYKTYPHBIM (popMytaM.

OK-07

Tema 3.2.
PusnKo-xuMHYECKHE CBOMCTBA
Heopraanecmlx BeEIIECTB

Conep:xanue yueOHOro Marepuajia

Metammel. OOmue ¢u3MYecKue W XUMHYECKHE CBOMCTBA METAJIJIOB.
CnocoObl monyuyeHus. 3Ha4eHHE METaUIOB M HEMETAJUIOB B MPHUPOAE U
YKU3HENIEATEIbHOCTH YelloBeKa U opraHu3MoB. Koppo3us MeTaisioB: BUIbI
KOPPO3HH, CIIOCOOBI 32U TH METAJIOB OT KOPPO3UU

Hemeramnbl. O6mue ¢usnueckue U XMMUYECKHE CBOMCTBA HEMETAJIJIOB.
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Tunuuneie cBoiictBa HemetayioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa CO€AMHEHMH HemeTasioB. KpyroBopoTbl OHOreHHBIX
2JIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILECTB
(OKCHIOB, THUJIPOKCUIOB, KHUCIOT, COJIed M Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB IIPOCTBIX BEIECTB, BOJOPOJIHBIX COEIWHEHHH,
BBICIIMX OKCHUJIOB Y THJIPOKCHUIOB.

IIpakTnyeckoe 3aHsTHE.

CocraBneHue ypaBHEHUH XMMHUYECKMX PEAaKIUH C y4acTUEM MPOCTBIX U
CJIIOKHBIX HEOPraHMYECKHX BEUIECTB: METAJUIOB M HEMETAJUIOB; OKCHIIOB
METAJIJIOB, HEMETAUIOB M aMQOTEpPHBIX 3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBaHUI U aM(pOTEPHBIX THJIPOKCUOB; HEOPraHUUYECKUX COJIEH,
XapaKTEPU3YIOIUX UX CBOKWCTBA.

Pemienne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETMYECKMX 3aJaHUl  Ha
CBOMCTBa, COCTaB, MOJIyueHHE M O€30MacHOE HCIOJIb30BaHUE BAXKHEHUIIMX
HEOPraHWYECKUX BELIECTB B OBITY M MNPaKTUUYECKOH JeSITeIbHOCTU
YeJI0BEKa.

Tema 3.3. Conep:xanue yueOHOro Matepuajia OK-07
HNnenTudukamnusi HeopraHuvyeckKux BemecTs [VneHTndukanys HEOPraHWYeCcKUX BEIIECTB C HCIOJIb30BAaHUEM HX
(GU3NKO-XUMUYECKIX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHA.
KauecTBeHHBIE peakiuu Ha Ccynb(har-, KapOoHAT- ¥ XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUSI.
IIpakTHuyeckoe 3aHsTHE.
Pemenne sKcrepuMEHTaNbHBIX 3a7ad [0 XUMHUYECKUM CBOMCTBaM
METaJVIOB U HEMETAJUIOB, 110 PACHO3HABAHUIO M IMOJIYYEHHIO COEIUHEHUU
METAJJIOB U HEMETAJIOB.
Bcero 1 cemecTp 32
OPTAHUYECKAS XUMUSA
Pa3nen 4. CTpoeHue u CBOMCTBA OPraHU4YeCKHX BeleCTB
Tema 4.1. Conep:xanue yueOHOro Marepuajia OK-07

Kuaaccupuxanus, cTpoeHHe 1 HOMEHKJIATypa
OPraHU4YeCcKHX BellecTB

TlosiBieHMe W pa3BUTHUE OpPraHUYECKOW XUMHUU Kak Hayku. I[Ipegmer
OpPraHHYeCKOM XUMUHU. MeCTO M 3HA4YECHHE OPraHUYeCKOM XUMUHU B
CUCTEME ECTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COCAUHEHHUS aTOMOB B MOJIEKYJIE




COrJIaCHO MX BaJICHTHOCTU. OCHOBHBIE IOJIOXKEHUS TEOPHH XUMHUYECKOIO
CTpPOEHUsl OpraHudeckux coeauHeHuid A.M. byrtneposa. Yriepoansii
CKEJIeT OpraHU4eCKOW MOJEKYJbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT
XUMHUYECKOTO CTPOEHHUs MOeKy1. M3oMepust 1 u3oMepsl.

[Monsitue o  ¢dyHKUMOHanmpbHOW  Tpymme.  Paamkan.  [IpuHIUIBL
KJIacCU (pUKaIUU OpPraHUYECKUX COCIMHEHHH. MexnyHapoHas
HOMEHKJIaTypa ¥ IPUHLUIIBI HOMEHKIATYPbl OpPraHUYECKUX COECINHEHUM.
[Tonatue 00 azoTcoiepX alMX COEAMHEHUSX, OMOIOrMYEeCKd aKTHUBHBIX
BelecTBax (yrieBonax, >KMpax, Oemkax M [1p.), BBICOKOMOJIEKYJSPHBIX
COEAMHEHMSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).

IIpakTHyeckoe 3aHsTHE.

HomenkiaTypa  OpraHM4YecKMX  COCQUHEHUN  OTHENbHBIX  KJIACCOB
(HachlllleHHbIE, HEHACHIIIEHHbIE W  apOMaTHYECKUue YIJIEeBOJIOPOJIH,
CIIUPTHI, (EHOINBI, aJbJIErHJ]bl, KETOHbl, KapOOHOBbIE KHCIOTBI M Jp.)
CocraBieHue TOJHBIX W COKPALIEHHBIX  CTPYKTYPHBIX  (QopMyl
OpPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB, UCIOJB3Ys MX HA3BAHMS 110
CHUCTEMaTU4YeCKOW U TPUBHAJIBLHOM HOMEHKJIAType (PTUJIEH, alleTUJIEH,
[IIMLEepuH, GpeHon, popMalbIerul, yKCycHas KUCIOoTa, TIuiuH). PacueTst
npocTeinieil GopMyIIbl OPraHUYECKOW MOJIEKYIIbI, UCXO/S U3 SJIEMEHTHOTO
coctaBa (B %).

Tema 4.2.
CBoiicTBa OpraHMYecKUX coeTMHEeHUIT™*

Copaep:xanue y4e0HOIro MaTepuajia

DU3UKO-XMMHUYECKUE CBOMCTBA OPraHMYECKUX COEIMHEHUN OTIENbHBIX
KJIacCOB (OCOOCHHOCTH KJIAaCCHU(PHKAIIUM U HOMEHKJIATYpPhl BHYTPH KJIacca;
TOMOJIOTHYECKUU psn W obmas ¢opmyna, u3oMepus; (U3HUECKUE
CBOICTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YECHHUS):

— TpeAeNbHbIe YIIIEBOIOPOIbI (alKaHbl U LIMKJIOAJKaHbl). ['opeHne MmeTaHa
KaK OJMH W3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIILICHHOCTH U OBITY.
CBoiicTBa TPHUPOAHBIX YIIEBOAOPOJOB, HAXOXKIEHHUE B TMPHUPOJE U
MPUMEHEHHUE AJIKAaHOB;

— HenpenenbHble (aJKeHbl, aJKUHBI U aJKaJHEeHbl) MU apOMaTU4ECKHUe
YTJIEBOAOPO/IBI. I'openue aneTuiIeHa KaK HUCTOYHUK
BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JJIsl CBAPKU U PE3KU METAJIIIOB

— KHCJIOPOJICOAEPIKAIME COCMUHEHUS (CUPTHl U (EHOJNBI, KapOOHOBBIE
KACTOTBl ©  JQUPBL, aIbAETHUABI WU KETOHBI, JKHUPBI, YTJICBOJIBI).
[IpakTyeckoe TPUMEHEHHUE OTHICHTJIMKOINS, TJUIEeprHa, (eHona.
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[Ipumenenue Gpopmanbiaeruaa, aleranbIeruia, yKCycHol KucioTel. Mbuia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. Motole cBoicTBa Mblila
—a30TCOZCPXKALME COEIMHEHHUS (aMMHBI M AMHHOKHCIIOTBHI, O€JKH).
BbicOKOMOIIEKYJISIpDHBIE COEIMHEHHS] (CUHTETUYECKUE M OMOJIOrMYECKH -
aKTUBHbIE). MOHOMeEp, MOJMMEp, CTPYKTypHOE 3BeHO. [lonmmmepusanus
JTHJIEHA KaK OCHOBHOE HAIIPABJICHUE €r0 MCIOIb30BaHUS.

I'eneTnueckas CBsI3b MEXAY KIIAaCCAMHU OPraHUYECKUX COCTMHEHUM.

IIpakTHyeckoe 3aHsTHE.

CBolicTBa OpPraHUYECKUX COCIUHEHUN OTIEIBHBIX KJACCOB (TpHBHUAJbHAsS
U  MEKIyHapoAHas HOMEHKJIAaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIY4EHHUsI): TpeAesbHble (alKaHbl W IUKJIOAJKaHbI), HENpeaeIbHbIC
(aJIKeHbl, aTKUHBI U aJTIKaJMEHbI) 1 apOMAaTUYECKHUE YTIIEBOJOPOAbI, CIUPTHI
U (eHOIbI, KApOOHOBBIE KUCIOTHI U d(PUPHL, allbIETUIbl U KETOHBI, aMUHBI
U aMHMHOKHCIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs. 3aJaHusd Ha
COCTaBJICHHE YPAaBHEHUI XMMUYECKUX PEAKLMUM C y4acTHEM OPraHUuYeCKHX
BEILIECTB HA OCHOBAHHM MX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM YHCIE MO MPEII0KEHHBIM I[eTTOYKaM
MPEBPAILCHUI), XapaKTEPU3YIOINX XUMHYECKHE CBOWCTBA OPraHHMYECKHX
COCIMHEHHU OTIEIhHBIX KJIACCOB, CHOCOOBI MX MOJIyYEHUS U Ha3BaHHE
OpPraHUYECKUX COCIMHEHUW 10 TPUBHUAJIBHOM WIM MEXKIYHAPOIHON
CHUCTEMaTHU4EeCKOI HOMEHKJIaType.

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUN  Ha
CBOMCTBA OPraHMYECKUX COCAMHEHHUIN OTJIETbHBIX KJIACCOB.
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Tema 4.3.
HNnenTtudukanus opraHnyecKux BelecTB, HX
3HAYeHHe U NPUMeHeHne B ObITOBOM H
NPOU3BOJACTBEHHO IeSITeJIbHOCTH YeJIOBeKa

Coaep:xanue yueOHOTro MaTepuajia

buooprannyeckue coenuHenus. [IpumeHeHwe u Ouooruueckas poiib
yriaeBogoB. OKuCIEHHME YIVIEBOAOB — HCTOYHMK SHEPrUU  KHUBBIX
opranu3moB. O6iacTu NpUMeHEHHUs: aMUHOKUCIOT. [IpeBpamienust 0enkoB
nuimy B opranusme. buosnornueckue ¢ysHkinuu OenkoB. buonormueckue
¢yHkuuu SkupoB. Ponb opraHMueckol XHMMHUH B pPELIEHUH MpodiemM
[IUILEBOI 0€3011aCHOCTH

Ponp opraHudeckoil XUMUHM B pEHICHUH NPOOJIEM SHEPreTHdecKou
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAaHHH HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHHUKOB SHEpPruu (aJbTEpHATHUBHBIE HCTOYHUKU DSHEPTUH).
OnacHOCTh BO3JEHCTBUS HAa >KMBbIE OPraHU3Mbl OPraHUYECKHUX BEIECTB
OTJEJIbHBIX KJIACCOB (yrneBomoposl, CIIUPTHI, beHobl,
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XJIOPOPTAaHUYECKUE MTPOU3BOJIHBIC, ANBACTHABI M JIP.), CMBICI MOKa3aTes
MPeIeTbHO TONYCTUMOW KOHIICHTPALIUH.

IIpakTHuyeckoe 3aHsiTHE. 2
Wnentudukanyus OpraHU4ecKUX COCIMHEHUH OTHEeNbHBIX KJaccoB (Ha
npuMepe ajbJeruaoB, Kpaxmala, YKCYCHOH KHCIOTBI, O€JIKOB M T.N.) C
UCTIOJIb30BAaHMEM UX (U3UKO-XUMHUYECKUX CBOWCTB UM  XapaKTEPHBIX
KayeCTBEHHBIX peakuuii. J[eHaTypamus Oenka mpu HarpeBaHuu. L[BeTHbIe
peakiuy OenkoB. BO3HHKHOBEHHE aHAJIMTHYECKOI'O CUTHallAa C TOYKU
3peHHs] XUMHUYECKHX MPOIIECCOB MPU MPOTEKaHUH KaueCTBEHHOHN peakiuH,
NO3BOJIIOIIEH  MIAEHTU(UUUPOBATh  IPEJIOKEHHBIE  OpraHUYECcKUe

BEIIIECTBA.
Pa3znen 5. Kuneruueckue ¥ TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHUX pPeaKIuii
Tema 5.1 Copep:xaHue y4e0HOTro MaTepuasia 2 OK-07
CropocTh XUMHYECKUX PeaKIuid. CKOpOCTh peaKIfy, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPUPOIBI
XuMHu4ecKkoe paBHOBecHe pearupymomux BEIIeCTB, KOHILEHTPAIMU PEarupyrolux BeEIIeCTB,

TEMIIEpaTypbl M IUIOMAAM PEAKIMOHHONH TOBEPXHOCTH. TerioBbIe
A (HEKThI XUMUYECKUX PEAKIIUN. DK30- U IJHIOTCPMUUYCCKUE, PEAKIUH.
OOpatumocTh peakiuil. XMMHUYECKOe PaBHOBECHE M €r0 CMEIICHUE IO/
JNEHCTBHEM pa3JIMIHBIX  (AKTOPOB (KOHI[EHTPALUsS pPEarcHTOB HIIH
NPOAYKTOB  pEaKlWW, JaBJICHHWE, TEeMIlepaTypa) Il  CO3JaHHS
ONTUMAJIBHBIX YCIOBHA MPOTEKAHUS XUMHUYCCKHX MpOoreccoB. [IpuHImIT
Jle llaTenbe.

IIpakTHuyeckoe 3aHsITHE. 2
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHalu3 (PaKkTOpOB,
BIIMSAIOIIMX HA H3MEHEHHE CKOPOCTH XHMHUYECKOW peakUuuWH, B T.H. C
MO3UIMKA DKOJMOTUYECKH 11e71ecO00pa3HOro TMOBeleHUs B ObITY H
TPYJAOBOM JEATENBHOCTH B LEJIAX COXPAaHEHUS CBOEro 3I0pOBbI U
OKPYXaroIIel MPUPOTHOU CPEIBI.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha MPUMEHEHUE
npunuuna Jle-Illatenbe 111 HaxOoXIEHUA HANpPABICHUS CMELICHUS
paBHOBECUS XUMHUYECKOW PEAKIMU U aHaimu3 (aKTOPOB, BIUSIOMIMX Ha
CMEIICHNE XUMHUYECKOT0 pPABHOBECHS.

Pa3nen 6. PactBopnl

Tema 6.1. Conep:xanue yueOHOro Mmarepuajia 2 OK-07
IMonsiTue 0 pacTBOpax™ PactBopenne kak (u3uKo-xuMudeckuii mpormecc. PactBopsl. CrocoOsl




IIPUTOTOBJICHHST ~ pacTBOpoB.  PactBopumocts.  MaccoBasgs — nouis
pacTBOpeHHOro BemecTBa. CMBICH IOKa3aTens NpeneiabHO JOIyCTUMOM
KOHLIEHTpallUM M €ro HCIOJb30BAaHUE B OLIEHKE 3KOJOTMYEeCKON
6e30MacHOCTH.

[IpaBua HKOIOTHUECKH 11€7eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH
JESATEIbHOCTH B LEISX COXPAaHEHHsI CBOErO 3JI0POBbsl M OKpY’KarOUIEH
IPUPOAHON CpeAbl; OMACHOCTb BO3ACHCTBUS HAa >KUBBIE OpPraHU3MBbI
OIPE/IEIEHHBIX BEIIECTB.

Pelmenne npakTUKO-OPUEHTUPOBAHHBIX PACUECTHBIX 3aJaHUN HA PacTBOPHL,
UCMOJb3yeMbI€ B OBITOBOI U MPOU3BOJICTBEHHON JEATEIbHOCTH YEIOBEKA.

IIpakTHyeckoe 3aHsITHE.

[IpuroroBieHue pacTBOpPOB 3alaHHOM (MaccoBOH, %) KOHIEHTpauuu (c
IPAaKTUKO-OPUEHTUPOBAHHBIMU ~ BOIIPOCAMM) M ONPEACICHHE  CpPEIbl
BOJIHBIX PACTBOPOB.

Permienue 3aa4 Ha IPUTOTOBJIEHHE PACTBOPOB.

Pasznen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

Tema 7.1. 3HayeHne XUMHH B MOBCEeIHEBHOM
KM3HU*

Copaep:xanue y4e0HOro MaTepuajia

Hogelimue AOCTUKEHUS XUMUYECKON HAYKH U XUMHUYECKON TEXHOJIOTHU.
Ponb xumuu B 00eCie4eHUH YKOJIOTUYECKOM, SHEPTeTHUYECKOW U MHIIEBON
0e30MacHOCTH, pa3BUTUM MenuuuHbL. [IpaBuna mowcka © aHanmM3a
XUMUYECKON WH(POpMAMA U3 PA3JUYHBIX HCTOYHHKOB (Hay4dHas |
yueOHO-Hay4yHasi JIMTEpaTypa, CpPEICTBa MaccoBOW HH(opManuu, ceTb
WHTepHer).

I[IpakTHuyeckoe 3aHsiTHE.

[louck u aHanM3 KeHCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB U
TEXHOJIOTUA C ydeToM Oyaymed mnpodhecCHOHATBHOW AeATEIbHOCTH IO
TEMaM: Ba)KHEHINME CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE
MaTepHalibl, KPaCcKH, CTEKJIO, KepaMuKa, MaTepualbl JUIA JJICKTPOHUKH,
HAaHOMAaTepUalbl,  TEKCTWJIbHBIE  BOJIOKHA,  HMCTOYHHUKH  DHEPruH,
OpPraHUYEeCKUEe W MUHEpAIbHBIC YAOOPEHUS, JICKAPCTBEHHBIC BEIECTBA,
OBITOBasI XUMHS.

3ammra: [IpeacraBiaeHue pe3ysIbTaTOB PEIICHHUS KelCOB B (hOpME MHHH-

JIOKJIajia C TIpEe3CHTaIUEeH.

OK-07

IIpome:kyTouHasi aTTecTauus

Bcero 2 cemecTp

40




Bcero yacos
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* [IpogheccuonanvrHo-opueHmupo8anHoe coo0epicanue OmpaiceHo 8 CMpyKmype u memamuke npaKmuiecKux 3aHamull



3. YCJIOBUS PEAJIN3AIIUU PABOYEHN ITPOTI'PAMMBI JIUCIIUTIJIMHBI
Peanusanus nporpaMMbl 1M CHUIIIMHBI TPEOYET HaIUUUs yueOHOro KaOMHeTa XMMUH.
O6opynoBanne yaeOHOro kabuHeTa (HarJsiIHbIe TOcoOus): Tabauna Menneneesa, nuppoBbie

o0pa3oBaTeIbHbIC PECYPCHI.
Texuuueckue cpeacTBa 00yueHHs: KOMITBIOTEP MYJIBTUMEIUA -IPOSKTOP C IKPAaHOM.

3.1. Yue0OHoO - MeTOAMYECKOE 00ecIeyeHne

CBeI[eHI/ISI 00 QJICKTPOHHBIX IMOJIHOTCKCTOBBIX PECypCax, NOCTYII K KOTOPLIM obOecrieunBacTcs Ha
OCHOBAHHMH IPAMBIX JOI'OBOPOB

[lepeyeHp OKYMEHTOB, NOATBEP)KAAIONIMX HAIWYHME/IPABO HCIONB30BaHUS LUPPOBBIX (3JIEKTPOHHBIX)
oudmotek, O6C

1.| Korrpakr Ne 146//1Y ot 29.01.2024 (O5C «ZNANIUM.COMy) | 29.01.2024 — 28.01.2025
Jlunen3nonHerii koHTpakT Ne 10469/23PROF/362//1Y
2. (Onexrponusbii pecype CITO «PROFo0Opa3oBanue») 01.12.2023 - 30.11.2024
3 HPII.ICE—ISI/IOHHLIPI KoHTpakT Ne 226//1Y ot 25.07.2023 (OBC 05.08.2023 — 04.08.2024
Opaiit — CIIO)
2024- Konrpakr Ne I[Tfl'[-014029/12/0014/41S/I[’ll 01 29.12.2023 Ha 01.01.2024 — 31.03.2024
2025 4.| HOCTaBKY TOBapOB (IIEPUOANUECKUX U3TaAHNIT)
5 Jorosop Nel01/HDB5/2097 ot 28.03.2017 (HanuonaabHas 28.03.2017 — 28.03.2022
| anexkrponHas oudmmoreka (HOB)) (npomonrarus no 28.03.2027)
6 Konrpakr Ne 34/1T or 1v1.03 .2024 na npuobpereHue 01.04.2024 — 31.12.2024
MEPUOANYECKUX U3IAHUN
7 AKT BBOJA B JKCIIyaTalMio DiaeKTpoHHOoM Onbimorexu BI'AY BecehoHo
| Ne 33 o1 19.01.2016 P

OOecrnieyeHHOCTh YUeOHOI JTUTEPaTypoil IPU peatn3anuu padodeld IporpaMMel

3.1.1. OcHOBHBIE HCTOYHUKH:

1. TI'a6puensn, O.C., OctpoymoB U. I'., CnaakoB C. A Xumus: 10 kimacc: 6a30BbIid YPOBEHb:
yueonuk / O.C. I'abpuensH. - 3-e u3a., crep. - Mocksa: [Ipocsemenue, 2023. - 128 c. -[OU] — Pexum
nocryna: <URL:https://e.lanbook.com/book/335039>

2. I'abpuensH, O.C. Xumus: 11 kiacc: 6a30Bblii ypoBenb: yueOonuk / O.C. I'abpuensa. - 4-¢
u3n.,, crep. - Mocksa: Ilpocsemenue, 2023. - 127 c.- [OU] - Pexum ngocryna:
<URL :https://e.lanbook.com/book/335036>

3.1.2. JIONOIHUTEIIbHBIC HCTOYHUKH

1. MapteiHoBa, T.B. Xumus: y4eOHUK M NPAKTUKYM Uil CPEAHEro NpogecCHOHATBHOIO
oopazoBanusi / T.B. MaprteinoBa, U.B. Aptamonosa, E.b. T'ogynoB; mon oOmieii pemakuueii T.B.
MapTbiHOBOH. - 2-¢ u3A., uchp. u jom. - MockBa: M3gatensctBo Opaiit, 2023. - 368 c. — [DU]-
Pexxum moctyna: <URL:https://urait.ru/bcode/511690>.

2. MockBa, B.B. Oprannyeckasi XuMusi: 0a30Bble MPUHIUTBL: yaeOHOe mocooue ms CIIO /
MockBa B. B. - MockBa: WzparensctBo HOpaiir, 2023. — 143 c. -[DU]- Pexum
noctyna: <URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BpICOKOMOJIEKYNSIpHbIE COEAMHEHUS W MaTepuaibl s MULIECBON
MpoOMBINUIEHHOCTH: yuyeOHoe mocobue qist CIIO / Maxkcanoa JILA., Aropoa O.K. - Mockaa:
UznatensctBo FOpaiit, 2023. — 220 c. - [OU]- Pexxum noctyna: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, A.M. O0mast 1 HeopraHuueckass Xumus. JlabopaTopHbId MPAaKTUKyM: y4eOHOE
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/335039
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/335036
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/517743

nocobue mns CIIO / AmapueB A.U., KazakoBa A.A., llleBnunsina JI.B. -MockBa: U3gatenbcTBo
HOpaiit, 2023. - 159 c. - [DU]- Pexxum noctyna: <URL:https://urait.ru/bcode/514569>.

3.1.3. Meroanyeckue u3gaHus
1. Xumus: MeToInYeCcKrue yKa3aHusl 0 OCBOSHUIO TUCIUIIIMHBI M CAMOCTOSTEIILHON paboTe
Mo  CHeNHaJbHOCTAM  cpenHero  mpodeccuonampHOro  obpasoBanus /  Boponexckuit
rOCyJlapCTBEHHBIN arpapHbiii yHuBepcuteTr [cocT. O.B. 3Bsarumna, I''A. Masran| - Boponex:
Boponexckuil rocyaapcTBeHHbIM arpapHblii  yHUBepcuTeT, 2023. — 90 c. Pexum pgocryma:
<URL:http://catalog.vsau.ru/elib/metod/m8046.pdf>.

3.1.4. [lepuonuueckue U3aaHUs:

1. BectHuk BopoHeXcKOro rocy1apCcTBEHHOI'O arpapHOro YHHUBEpPCHUTETa: TEOPETHUYECKHH U
Hay4YHO-TIpaKTHUECKUii K ypHan / Boponex. roc. arpap. yu-T - Boponex: B'AY, 1998-

2. Xypnan ananmutinueckoit xumuu / Poccuiickas akagemust Hayk - MockBa: Hayka, 1946-

3. Xypnan ¢usnueckoit xumuu / Pocculickas akagemus Hayk - Mocksa: Hayka, 1934-

4. XuMusi M TEXHOJIOTHS NUILEBBIX MPOAYKTOB [DJEKTPOHHBIH pecypc|: PedepaTuBHbIii
xypHai / BUHUTHU PAH - Mocksa: BUHUTHU PAH, 2000- - CD-ROM

3.2. MaTepHaJbHO-TEXHHYECKOE U TPOrPaMMHOe o0ecriedeHune

CBGI[CHI/IH O IIporpaMMHOM obecreueHnn O6I_HCFO Ha3Ha4YCHUA

Ne HasBanmue Pazmemenne
1 | Oneparnonnsie cuctembl MS Windows / Linux HK B nokansHoi cetn
BT'AY
o | TIakeThl OQHCHBIX IIPHIIOKEHHUIE Office MS Windows / 1K B JIOKaJIbHOM CETH
OpenOffice BTAY
3 | HIporpammsi uts pocmoTpa daiinos Adobe Reader / DjVu 1K B JOKaIBHO#M ceTH
Reader BIr'Ay
4 | Bpaysepsi Sunexc bpaysep / Mozilla Firefox / Internet 1K B JIOKaJIBHO#M CeTH
Explorer BTAY
TIK B JI0OKanbHOM ceTH
5 | ArtuBupycnas nporpamma DriWeb ES BLAY
. TIK B JI0KanbHOM ceTH
6 | [Iporpamma-apxuBarop 7-Zip BLAY
7 | Mynstmenua npourpeiBatens MediaPlayer Classic K s HO];:?X?,OH et
8 | Ilnardopma onmaiin-oOyuenus eLearning server K B noKaibHOH cetu
BT'AY
9 | Cucrema kommbroTepHOro TectupoBanus AST Test K s HOE?X’{I,OH et

CaiiTel 1 HH(GOPMAIIHOHHBIC ITOPTAIIBI

1. http://hemi.wallst.ru/ - Xumus. 06pa3oBaTeabHbIH CAHT ISl MIKOJBHUKOB U CTYIEHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XKypuan Xumus 1 XuMHUKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumuu BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - nexTponHas OHOIMOTEKAa MATECPHUAJIOB IO XHMHH.
6. https://ru.wikipedia.org/ - Bukumeaus - SHIUKIONEANS HA PYCCKOM SI3bIKE.

18


https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m8046.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

Tlomemenus a1 BeICHUS O6p330BaTCJ'IBHOFO rmponecca nu O60py,lIOBaHI/I€

Ne i/t | HammeHoBaHue 00BEKTa, IOATBEPHKIAIOIIETO Anpec (MecToronoxeHnue) 00beKTa,
HaJM41e MaTepUaIbHO-TEXHUYECKOTrO MOJITBEPKIAIONIET0 HATNYHE MaTEePUATBbHO-
obecrnieyeHus, C mepeyHeM TEXHHYECKOro 00ecredeHns (C yka3aHueM
OCHOBHOTO 000pYy/10BaHHS HOMEpa TaKoro 0ObEKTa B COOTBETCTBUH C
JOKYMEHTaMH 110 TEXHHYECKON
WHBEHTAPHU3AIIHH )

1 VYuebnast aymuropus s nposenenus | 394087, Boponexckass obnacts, T. BopoHex,
3aHATHII Bcex BHAOB, B ToM umcie | yI. TumupsseBa, 21. 3ganue yueOHOro
IpYHITOBBIX " WHIAVMBUAYAJIBHBIX | KOPITyCa OTACJICHUA CpeaHero
KOHCY/bTAIMH, TeKyllero KouTpons wu | HpodeccroHanbHoro obpasosanus (Kopmyce
npomexxyrounoii  arrecrarmu:  kommext | CIIO, obmesxurre Ne 6, ayn. 104
yueOHOM  MeOenH,  JIEMOHCTPALMOHHOS
o0opy1oBaHKEe, yUeOHO-HATISIHbIC TOCOOUS

2 IMomerenune aist camocTosTeNibHOM paboter: | 394087, Boponexckast o6nacTs, T. Boponex,

Kommnekr yueOHOM MebenH,
JIEMOHCTPALMOHHOE obopyioBaHue,
y4eOHO-HaTJIsIJHbIe ocoous,

KOMIIBIOTEpHAsI TEXHHKA C BO3MOYKHOCTBIO
noakmoueHuss K cetn  «UHTepHer» WU
o0ecrieueHueM JOCTylla B  3JIEKTPOHHYIO
WHPOPMAITMOHHO-00pa30BATENEHYIO CPEILy

yin.  TumwupszeBa, 21. 3panme yueOGHOTO
KopItyca OTJENEeHUS CpeIHero
npodeccronamsHOro  06pazoBanus  (Kopryc
CIIO, obmesxutue Ne 6), ayn.103.

4. ®OHJI OHEHOYHBIX CPEJCTB, KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUSA INCHUIIJINHBI

4.1. OueHka pe3yJbTaTOB 0CBOEHUSI AUCHUIIIIMHBI

Koa u HaumeHoBanue popmMupyeMbIx

(I)OpM])I H METOAbI KOHTPOJIA U OLCHKH

KOMIIEeTEeHIN I
OK-07 ConelicTBOBAThH coxpaHeHuo | Popmvl KOHMPOA 00yUeHUA:
OKpYy Karomiei cpenpl, pecypcocOepekeHnIo, | - TOMallHee 3aJaHre MPOOIIEMHOTO XapakTepa;
NPUMEHATh 3HaHUS 00 W3MEHEHWM KIUMaTa, | - TMpakTUYeCKWe 3aJaHus Ha  pPeIIeHHe
TIPUHIIATIBI OepeKIMBOTO MPOU3BOJICTBA, | XUMHUYECKUX 33j1a4d
3¢ (pexTUBHO  NelCcTBOBATH B UPE3BBIYAWHBIX | - YCTHBIN OIMPOC;
CUTYaIUX - TECTUPOBaHHE
Dopmut OUEHKU Pe3ynbmamueHoCmu

00yyeHua: TpPaJWLIMOHHAS CHUCTeMa OTMETOK B
Oayuiax 3a KakIyI BBIIOJIHEHHYIO pabory, Ha
OCHOBE KOTOpPBIX  BBICTaBJSIETCS  MTOrOBast
OTMETKA.

4.2. KpuTepuu OlleHKH Pe3yJbTaToB 00y4eHusl

4.2.1. Kpurepumn ouenku a1uddepeHunpoBaHHOIr0 3a4eTa

OneHka 3K3aMeHaTopa, Kpureprnn
YPOBEHb
«3aureHo (OTIIMYHO)», BEICOKHH | OOydJarommuiicss TIyOOKO W TPOYHO YCBOWJI BECh IMPOTPAMMHBIN
YPOBEHb Marepuall, HCUEpHbIBAOIIE, I0CIEA0BATEIbHO, TIPAMOTHO H

JIOTHYECKH CTPOMHO €T0 M3J1araer, He 3aTpyIHSIETCS C OTBETOM MpHU
BUJIOU3MEHEHUN 3aJlaHus, CBOOOJHO CIpaBlisieTcs C 3ajadyaMi U
MPAaKTUIECKUMH 3aaHUSIMH, TIPABHIBHO OOOCHOBBIBAET NMPHUHSTHIC




pelIeHUs, yMEET CaMOCTOSATENIbHO 0000IIaTh U U3JIaraTh MaTepuall,
HE JIOITyCKasl OITHOOK.

«3a4TeHo (XOpOoIIo)»,
MOBBIIICHHBIA YPOBCHB

OOyuJarormuiicss TBEpO 3HAET MPOrPAMMHBIA MaTepuai, TPaMOTHO
U IO CYIIECTBY H3JaraeT €ro, He JOIyCKaeT CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MOXET MPABUIIBHO MPUMEHSTH
TEOpETUYECKUE TIOJOKEHHS M BiajieeT HeOOXOAMMBIMU YMEHHSIMU
Y HaBbIKAMH TPY BBIOJIHEHUH PAKTHYECKUX 3aJaHNH.

«3adreHo

(YIOBIIETBOPHUTEIBHHO )»,

IIOPOTrOBBIM YPOBEHb

OOyyaroIuiicss YCBOMJI TOJIBKO OCHOBHOM Marepuall, HO HE 3HaeT
OTACNBHBIX JeTaliei, JOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIC (POPMYITUPOBKM, HAPYIIACT ITOCJICAO0BATEIBHOCTh B
M3JI0’KEHUH TPOrPaMMHOr0 MaTeprasa U UCIIBITHIBAET 3aTPYAHECHUS
B BBIITOJIHCHUH MPAKTUYECKUX 3aJJaHU .

«He 3aureno

(HEeyIOBIETBOPUTEIILHO )»

O6y‘-IaIOH.[HﬁCH HC 3HACT 3HAUYUTCILHOM YacTH MporpaMmmMHoOIo
marcpuajia, AOMYCKAaCT CYHICCTBCHHBIC OI_HI/I6KI/I, ¢ OonpIMU
3aTPpyAHCHUSAMU BBIITOJIHACT NPAKTUYCCKUC 3a/laHUs, 3aJa4U.

4.2.2. Kpurepuu olleHKH TeCTHPOBAHUS

Ouenka, ypoBeHb IMTokazaTenb OIeHKU
«OTIMYHOY, BEICOKHI He menee 90 % GantoB 3a 3agaHus TecTa.
«Xopo110», MPOABUHYTHIN He menee 75 % 0annos 3a3agaHus Tecra.

«Y IOBIIETBOPUTEIIEHOY, TOPOTOBBII

He menee 55 % OauioB 3a3amaHus TeCTa.

«HeynoBneTBOpUTENBEHO» Menee 55 % GannoB 3a 3aaHUs TecTa.

4.2.3. KpuTepum olleHKH YCTHOTO OIIpoca

OreHka, ypoBeHb

Kpurepun

«OTIJIMYHOY», BLICOKHAI
YpOBEHB

BricTaBnsercs, ecmu 00yJaromuiics MOCIIEAOBATENRHO, Y€TKO, CBI3HO,
00OCHOBaHHO W 0€30MMOOYHO H3NIaraeT y4eOHBIH Marepuai; aaeT
OTBET B JIOTHYECKOM IIOCIEAOBATEIBLHOCTH C HCIOJIB30BAHHEM
MPUHATOM  TEPMHUHOJIOTMM; TOKAa3bIBAeT IMOHMMAaHHUE CYIHOCTH
paccMaTpUBaEMBbIX TMOHSATHUH, SIBACHUM M 3aKOHOMEPHOCTEH, TEOpuid,
B3aMMOCBS3€H; yMEeT  BBIAEIATH  TJABHOE, CAMOCTOSITEIBHO
MOATBEPKIaTh  OTBET  KOHKPETHBIMH  TpUMepamu,  (akTamu,
CaMOCTOSATEIIFHO aHAIM3UPYET M 0000IIAeT TEOPETUUSCKUN MaTepHalT,
CBOOOJTHO yCTaHABIIMBACT MEXKIPEIMETHBIE (Ha OCHOBE paHee
MPUOOPETEHHBIX 3HAHWI) W BHYTPHIIPSJAMETHBIC CBS3U; YBEPECHHO H
0e30IMMMO0YHO MPHMEHSET IMOJyYCHHBIC 3HAHWSI B PENICHUU HOBBIX,
paHee HE BCTpPEUABIIMXCS 3aJlay; pPAlMOHAJIBHO  HCIOJB3YET
CIIPAaBOYHBIE MAaTEpHAalbl, yUeOHWK, IOIMOIHUTEIBHYIO IUTEepaTypy,
MPUMEHSIET YIOPSAAOYCHHYIO CHUCTEMY YCJIOBHBIX OOO3HAYCHUU IIPH
BEJICHUH 3aIlUCel, COMPOBOXKIAIOIMINX OTBET; JOMYCKAaeT B OTBETE
HEMAOYETHl, KOTOphle  JIETKO  WCHpaBisieT 10  TpeOOoBaHMIO
TIpenoaaBaress.
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«XO0pOI110%», MOBHIICHHBIN
YPOBEHb

BricTaBnsiercs, ecim OOyYaloLMiACS TMOKa3bIBA€T 3HAHHUE BCErO
U3y4eHHOro y4eOHOro Marepuaia; JaeT B OCHOBHOM ITPAaBHJIbHBINA
OTBET; Y4YEOHBIH MaTepuaj H3jaracT B OOOCHOBAHHOH JIOTMUSCKOM
MIOCJICI0BATEIIBHOCTH, TIPU 3TOM JIOIYCKAaeT OJHY HErpyOyio OmHOKy
Wi He Oojee ABYX HENOYETOB B HCHOJB30BAHMHM TEPMHUHOJIOTHH
y4eOHOTO MpeIMEeTa, KOTOpble MOXKET HCIPAaBUTh CaMOCTOSITEIHHO;
aHAM3UpyeT W 0000IIaeT TEOPETUUECKHI MaTepuai; CoOJoIaeT
OCHOBHBIE  TpaBWJa  KyJIbTYpbl ~ YCTHOW  peud;  IpPUMEHSET
YIIOPSIIOYEHHYIO CHCTEMY YCJIOBHBIX OOO3HAYeHWH TIpH BEICHUH
3aIiceid, COMPOBOXKAAIOIIMX OTBET.

«Y 1OBJIETBOPUTEIILHOY,
0a30BbIil YPOBCHD

BricTaBnsiercs, ecmm  oOydarommiics: JIEMOHCTPUPYET YCBOCHHE
OCHOBHOTO COZIep)KaHHs y4eOHOTO MaTrepuania, MMeeT MpoOelnbl, He
NPENSTCTBYIONME JalbHEHIIeMy YCBOSHHIO Yy4eOHOro Marepuana;
IMPUMCHACT IMOJTYYCHHBIC 3HAHUA IIpU OTBETEC HA BOIIPOC, aHAJIU3C
NPEJIOKEHHBIX  CUTYyallMid 10 o0pasily; JJOMyCKaeT ONIMOKH B
UCIIONIb30BAaHUM TEPMHUHOJIOTUH Y4eOHOro IpeIMeTa; IOKa3bIBaeT
HEJIOCTATOYHYIO C(POPMHUPOBAHHOCTH OT/ENIBHBIX 3HAHHH M YMEHHIA;
BBIBOJIBI U O0OOINEHMS apryMEHTHUPYeT ciado, JOMycKaeT B HHX
OMMOKK; 3aTpyJIHSCTCS TpPH aHanuM3e W O000OUIeHWH Y4eOHOro
Marepuala; JJaeT HETOJHbIE OTBETHl Ha BOIPOCHI MPETOIaBaTeNs WM
BOCITPOM3BOJIUT COZAEPKAHUE paHee MPOUYUTAHHOrO y4yeOHOro TEeKCTa,
crabo  CBA3aHHOTO  C  3aJ@HHBIM  BOIPOCOM;  HCIIONB3YET
HEYIOPSAAOYCHHYIO CHUCTEMY YCJOBHBIX OOO3HAUEHHH NpH BEICHUH
3anKcei, COMPOBOXKIAAIONMX OTBET.

«HeynoBnerBoputenbHOY,
HU3KUHA YpOBEHB

BrictaBnsiercs, ecnmm  oOyJaromuiics: HE  pPacKpbUl  OCHOBHOE
colepikaHue ydeOHOro Marepuasa B IIpejeslaX IOCTaBJICHHBIX
BOIIPOCOB; HE yMEET HPUMEHSTh HMEIOIUECS 3HAaHUS K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3aJay 10 00pas3ily; JIOIMYyCKaeT B OTBeTe Oosiee
OBYX TpyObIX OMIMOOK, KOTOpble HE MOXKET HCIPaBUTh HaXe IpH
MOMOILM O0YYAIOIIMXCS ¥ IPETOJaBaTeIsl.

4.3. OueHo4Hble cpecTBa Il NPOBeleHUs] TeKylIero KOHTPOJIs yclieBaeMOCTH

TecToBBIC 3aMaHUA

1. Jlnist 5TeHa He XapaKTepHbI PEaKIUH .........
IIpaBUIBHBINA OTBET: 3aMEILECHUS

2. Kakoe coenuHenue o0pa3yercst Ipy OKUCIEHHH STHIIOBOTO criupTa’?
IIpaBHJIBHBIN 0TBET: YKCYCHBIH aJIbJErH/
3. B peakiuu: Cu + 4HNO3 (konir) — Cu(NOs), + 2NO21 + 2H20 BoccTaHOBUTENH OTAAET

..... DJIGKTPOHOB.
IIpaBuibHbINi oTBET: 28

4. ITpu aucconuanuy HUTpaTa MarHusl 00pazyroTcs. . ...
MpasuisHelii orBer: Mg?' 1 2NO;

5. Xumuueckas CBsI3b B XJIOPUJIC HATPHS. . ...
IIpaBUIbHBIH OTBET: HOHHAS

6. Maccoas ngons ¢pocdopa B quruapodocdare HaTpust paBHa.. ...
IIpaBuibHblii oTBeT: 26%

7. Kaxk Ha3pIBalOTCS alMKJIMYECKHEe HENpeAesIbHbIe YIJIEBOJOPOABI, COJAEpKalIUe OAHY
TPOIHYIO CBSI3b MEXY aTOMaMH yriepoaa?
IIpaBuJIbHBIN OTBET: aJTKUHBI
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8. Xumuueckuii 3JIeMEHT, B aTOME KOTOpOro 14 mpoTOHOB, Ha3bIBAETCH. . .
IIpaBUIbHBIN 0TBET: KPEMHUN

9. ®opmyne ROz oTBeyaeT COCTaB BBHICIIMX OKCHJIOB 3JIEMEHTOB ... TPYIIIHI.
IIpaBubHBIN OTBET: LIECTOU

10. KonmnuecTBO SHEPreTHYECKUX YPOBHEH /IS SJIEMEHTOB COOTBETCTBYET HOMEDY ...
IIpaBuUBHBIN OTBET: IIEPHOAA

11. Belcuryro BaJIEGHTHOCTb XUMHUYECKOTO 3JIEMEHTA MOXHO OINPENEIUTh 110 HOMEpPY... B
MIEPUOANYECKON CUCTEME.
IIpaBubHBIN OTBET: IPYIIIBI

12. B neprozae MeTayuIM4ecKue CBOHCTBA AIIEMEHTOB ... CIIeBa HAIPaBo.
IIpaBHJIBHBIN 0TBET: yMEHBIIAKOTCSA

13. XuMuueckuii 3JEMEHT, B aTOMHOM SApe KOTOporo 1 TPOTOH W HET HEHUTPOHOB,
Ha3bIBaeTcH. ..
IIpaBuaBHBIN 0TBET: BOJIOPO]

14. B rnaBHbBIX NOArpyNIIaX HEMETAIJIMYECKUE CBOMCTBA 3JIEMEHTOB CHU3Y BBEpPX...
IIpaBHJIBHBIN OTBET: BO3pacTalOT

15. YcraHoBHuTE MpaBUIBHOE COOTBETCTBUE MEXKAY CTPYKTYpHOH (hopmyroii BemiectBa u
€ro Ha3BaHHEM

CrpyktypHas  ¢opmyna HasBanue
BEIIECTBA
A) HCHO 1) anetoH
b) CH3COCHjs 2) METUJIIPOTIaHAITb
B) (CH3),CH-CHO 3) Oyranans-1
4)popmasbaerus

IIpaBuiabHblii oTBeT: A-4, b-1, B-2

16. Ycranosure NpaBUJILHOC COOTBCTCTBUEC MCKAY JABYMA BCHICCTBAMHU U PCAKTUBOM, C
IOMOIIIBIO KOTOPOI'0O MOXXHO pPa3JIMUUTL 9TH BCIICCTBA

Bemectna Peaktun
A) HNO3zu KNO3 1) meTunopanx
b) Ko2SO4sm NaNOs 2) Zn(NOs),
B) AguZn 3) Ba(NOs3),
4) HBr

IIpaBuiabHblii oTBeT:A-1, b-3, B-4
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17. Pacnonoxure 371€MEHTHI B IOPSAJKE YMEHbIIEHUS UX AIEKTPOOTPULIATENBHOCTH
1)P

2)N

3)0

4)F

IIpaBuiabHblii 0TBeT:4321

18. Pacrionoxute MeTaylIbl B MOPSAAKE YBEIUUCHUS UX aKTUBHOCTH
1) Ca

2) Al

3) Na

4) Cu

IIpaBuiabHblii 0TBeT:4231

19. ®opmyna okcuaa Kaaus:
(?) HNO3

(?) CaO

(N KO

(?) KOH

20. TTpu okucieHUN anmbaeruaa oopasyeTcs:
(!) mepBuuHBIA ciUpT

(?) BTOpHYHBI CLIUPT

(?) coxkubIit 3up

(?) xapOoHOBast KHCIIOTA

21. Opranuueckasi XUMHUS - 3TO XUMUS COSTUHEHUI:
(!) yraepona

(?) azota

(?) xucnopona

(?) xsopa

22. IlpenensHbIe YIIEBOIOPOIBI XapaKTEPU3YIOTCS HATHUHUEM:
(?) kpaTHBIX ¥ aPOMATHYECKOTO THIIA CBS3EH

(!) omuHapHBIX CBs3ei

(?) xpaTHBIX CBsI3El

(?) apomaTHUeCcKOrO THIIA CBSI3U

23. Ha3BaHue ajkaHy JaeTcs 0 BEIUYHHE:

(!) camoli IIMHHOM LENH yrIepOIHBIX aTOMOB
(?) camoii KOPOTKOM IIETH YIIIEPOIHBIX AaTOMOB
(?) cambIX MEJIKHX PaIHKaIOB

(?) 6okOBBIX HETICH

24. O6mas popmyna CyHzn2 COOTBETCTBYET CIIEAYIOIINUM KJIaccaM YIJIeBOIOPOIOB:
(?) Ankenbt

(?) Ankanbr

(1) Anxunbr

(?) Apenbt

25. K BUgaM XUMHUYECKON CBSA3H B METAIaX OTHOCUTCS:
(?) Uonnas

(?) DnexTpuueckas
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(?) KoBanentHas
(") Merammnueckast

26. BemecTBa, oOpa3yromuecs mpyu rOpEHUH OpraHuYECKUX BEIIECTB:
(1) Yrunexucnbrii ras

(?) Bomopon

(?) Yraepon

(?) Heon

27. B 3aBHCHMOCTH OT TMOPSIIKA COCTMHEHHS aTOMOB Yrjepola B IICMH OPraHHYeCKHE
COCTHHEHUSI MOT'YT OBITh. ..

(?) dyHKIMOHANBHBIE

(1) Aunkinaeckue

(?) KapOoruknuueckue

(?) HepactBopumbie

28 MaxkcumaibHO€E YHUCIIO QJICKTPOHOB, KOTOPBIC MOI'YT IIOMCCTHUTLCS Ha 2 QJICKTPOHHOM
YpOBHE:

(?) 2

()8

(?) 18

(?) 32

29. B neprogax MeTa/NIMYECKUE CBOMCTBA JIEMEHTOB:
(!) yMEHBIIIAIOTCS ¢ YBEIMYCHUEM MOPSAIKOBOIO

(?) u3MeHsFOTCS CITy4aiiHBIM HOMEpa 00pa3oM

(?) BO3pacTaroT ¢ yBeIHUEHUEM MTOPSIKOBOTO

(?) He U3MEHsIOTCSI HOMepa

30. CBs3p B MeTalaX W CIJIaBaX, OOYCIIOBIICHHAs B3aUMOJEHCTBHEM OTHOCHUTEIBHO
CBOOOIHBIX DJIEKTPOHOB C KATHOHAMH B y3JIaX KPUCTAJLUTHUCCKOW PEIICTKH, HA3bIBACTCSI

(1) metamunueckas

(?) BomopomHas

(?) nonnas

(?) xoBamenTHAsS

YcTHbIN OpoC
. Uro sBAseTCA NpeAMETOM U3yUEHUsT XUMUU?
. Kakue yactuiipl Ha3bIBatOT ATOMBI U MOJIEKYJIbI?
. Oxapakrepusyiite siBJaeHHs amioTponuu. Kakue ¢pakTopsl ero BhI3BIBAIOT.
. Kakoe BeniecTBo Ha3bpIBaIOT CIOXKHBIM?
. Uto noka3piBaeT xumuaeckas Gopmymna?
. OxapakTepu3yiTe NOHATHS «OTHOCUTENIbHAS ATOMHAs Macca XUMHUYECKOTO
. DJIEMEHTa», «OTHOCUTENIbHAsI MOJIEKYJIIpHAsl Macca BEIECTBA
. ChopmymnupyiiTe 3aKOH COXpaHEHUS MaCChl BELIECTB.
. ChopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BENIECTBa. SIBISETCS T JTOT 3aKOH
YHUBEPCAJIBHBIM ISl BCEX BEIIECTB?
10. Chopmymupyiite 3akoH ABoraapo. Kakue cieacTBus U3 3TOro 3aK0OHa UMEIOT BaKHOE
11. 3HayeHue AJ1s1 XUMUYECKUX pacyeToB?
12. ChopmynupyiiTe mepuoIndecKuii 3aK0H.
13. Yro takoe nepuoa? Uro nokaspiBacT HoMep nepuoaa. Kakue nepuozas! Bel 3Haere? 15.
UYro Takoe rpynna? Uro nokassiBaeT HoMep rpymimsl. Kakue noarpymnmesl Bsl 3HaeTe?

14. Yo mokaspIBaeT MOPAKOBBIA HOMEDP?
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15. Kak yctpoeno atomuoe siapo? UTo Takoe u30ToIbI?

16. Kakyro XMMHUYECKYIO CBSI3b HA3bIBAIOT KOBaJIeHTHOW? Kakue Npu3Haku y4UTHIBAIOT
MIpH KIacCU(PUKAIMU KOBAJICHTHBIX CBS3EH?

17. KakoBbl MexaHH3MbI 00pa30BaHMs KOBAJICHTHOH cBs3u? 25. Kakumu 0COOCHHOCTIMU
XapaKTepU3yeTcs CTPOEHHE aTOMOB METAJUIOB?

18. OxapakTepu3ylTe MOHITHE «METaJUIMYecKas CBs3b». UTO COMMKACT 3Ty CBSI3b C
WOHHOM M KOBAJEHTHOMN CBSI3AMM?

19. Uro npencrapiser codoil MeTalmMueckas Kpucrajiandeckas pemierka? 28. Uro Takoe
cmech? Kakue Tumsl cMeceil pa3aMyaroT 10 arperaTHOMY COCTOSIHHIO 00pa3yIoNMX X BEeIecTB?

20.C kakuMHM JUCHEPCHBIMU CHCTEMaMU Bbl CTaJKUBA€TECh HAa MPOU3BOICTBEHHOMN
MpaKTUKE U OyJeT UMETh AeN0 B MPo¢eCCHOHATBLHON e TeIbHOCTH?

21. Kakyto posib Urpaet Bojia B poIecce 3IeKTPOIUTUYECKOM Jucconuanun?

22. OxapaKkTepHU3yiTe MOHATUE «CTENEHb AIEKTPOIUTUYECKON nuccoumanun» Ha kakue
TPYTIIbI JESATCS 3JEKTPOIUTHI IO CTENEHN AU CCOLUAUN?

23. Kak knaccuuuupyrot coau? UYto oOuiero Mexjay OCHOBHBIMHU M KHCIBIMH COJISIMH.
Uro ux oriauuaer?

24. Kakue acmekTbl Bamied HpodeccCHOHATbHON AedaTeabHoCcTH TpedyeT 3HaHus o pH?
Ob6ocHyiiTe oTBET?

25. OxapakTepu3ynTe OKUCIUTEIbHbIE CBOWCTBA HEMETAIIIOB?

26. Kakue BeniecTsa Ha3pIBalOT OPraHUYECKUMHU?

27. ChopMynupylTe U MOSCHUTE OCHOBHBIC MOJOXKEHUS TCOPUU XUMHUUYECKOTO CTPOCHUS
A.M. bytneposa.

28. HazoBute OCHOBHBIE TUIBI PEAKIIMM B HEOPraHUYECKOM M OPraHMYECKON XUMUHU.
Kakue peakuuu Ha3bpIBalOT peakUsAMU JETUAPUPOBAHUA?

29. Yto oOmero m B 4eM pasiuuds MEXAYy pPEeaKUUsMU MPUCOSAUHEHUN C y4acTHEM
AJIKEHOB. M JUEHOBBIX YIJ1€BOAOPOAO0B? OTBET MNOATBEPANTE YPABHEHUS XUMUYECKUX PEAKIIMI.

30. Kakue yrieBomopo/isl Ha3bIBalOT apoMaTiueckuMu (apensl)? Ilpusenure npumep.

4.4. OueHo4HbIe CpeACTBA /1JIsl MPOBEAEHHs MPOMEKYTOYHOH aTTecTaluu

Bonpocsl pus nposeaeHus 1u(ppepeHunpoBaAHHOIO 3a4€eTa

1. OcHoBHBIE 3aKOHBI AaTOMHO-MOJIEKYJISIDHOM TEOpUHU: 3aKOH COXpPAHEHMs] MaccChl
BEILIECTB, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOraJpo M CIEJICTBHUE U3 HEro. 3aKOH
SKBHUBAJICHTOB.

2. Knaccel HEOpraHMYECKHMX COCOMHEHMW: OKCUIBI, KHCIOTBI, OCHOBAHMS, COJIU.
[Tosy4uenue, CBOMCTBA, IPUMEHEHHUE B CTPOUTEIBHON ITPAKTHKE.

3. Ilapamerppl u (YHKIMH COCTOSHUS TEPMOAMHAMUYECKOW CHCTEMBL. BHyTpeHHss
sHeprus u sHTanbnug. CTaHzapTHasl SHTAIbIUS 00pa30BaHUS CIIOKHOTO BellecTBa. TemoBoi
s dexT peakuuu. 3akoH ['ecca u ciaencTBue U3 HETO.

4. XuMunyeckass KHHETHKa B TOMOTeHHbIX cucreMax. CpefHssi CKOpPOCTh peakiuu. 3aKoH
JnelcTBUsg Macc. BimsHue TemmepaTypbl Ha CKOPOCTb XHMUYECKOM PpeakLMH. ODHEprus
aKTHUBAIlMU U aKTUBHBIE MOJIeKyJbl. [IpaBuiio Bant-T'opda. CyuHocts kaTanmsa.

5. Ilpoueccsl obpatumble U HeoOpaTuMble. KOHCTaHTa XMMUYECKOrO paBHOBECHS U €€
3HAQYEHHE JJIs1 XapaKTEPUCTUKU IIOJHOTBI IPOTEKAaHUs peaKUMU. YCIOBUA CMEIIECHUs
TOMOI'€HHBIX M TEeTEpOreHHbIX paBHOBecuil. HMcnonw3oBanue npunuuna Jle-Illarense B
TEXHOJIOTMYECKUX NIPOLIECCaX IPOU3BOICTBA MUHEPAIbHBIX BKYIMX U U3 EJIUN Ha UX OCHOBE.

6. CamMOmpoHM3BOJBHO  NPOTEKAIOIIME  TMPOLECCHl.  ODHTPONMUS  Kak  Mepa
HEYIOpsI0YE€HHOCTH cucTeMbl. Mi3MeHenune snepruu 'm66ca kak KpUTepHii caMOnpor3BOJILHOTO
MIPOTEKaHUs IPOLECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

7. OOue KBaHTOBO-MEXaHWYECKHE MPEICTaBICHHUs O CTpoeHue aroma. BoriHoBas
GyHKIUSA, DJIEKTPOHHOE OOJNAKo, THUIBI AaTOMHBIX opOuTaneid. KsaHTOBbIe uMCclIa Kak
XapaKTEPUCTUKA COCTOSHUS DJIEKTPOHOB B aTOME: TIJIaBHOE, OpPOMTAJIBLHOE, MAarHUTHOE,

CIIMHOBOC.
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8. [IpuHIMIBI pacmpeneneHue 3JeKTpoHoB B atoMe. [1punnun [laymm u npaswio I'yHza.
[TocnenoBaTenbHOCTh 3aMOJIHEHHS ATOMHBIX OpOuTaneld B COOTBETCTBUU C UX DSHEPrUeH.
ITpaBuna KieukoBckoro.

9. Tlepuonnueckuii 3aKOH M TepHoaudeckas cucrema 3yieMmeHtoB J[.M. Menneneena.
Crpyktypa mnepuoanueckod cuctembl J[.M. MenaeneeBa, NpPUHIUII €€ IOCTPOEHUA B
COOTBETCTBHU CO CTPOEHUEM BJIEKTPOHHBIX 000JI0UEK.

10. IlepmoanyHOCT, HM3MEHEHHE CBOMCTB 3JIEMEHTOB. 3aBHUCUMOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX CBOWCTB JJIEMEHTOB OT HUX IIOJIOKCHHS B IIEPUOJUYECKOM CHCTEME.
OHeprus MOHU3ALMH, CPOACTBO K AIEKTPOHY, AIEKTPOOTPULIATEIbHOCTD.

11. KBaHTOBO-MEXaHMUECKOE OMMCAHUE XMMHUUYECKOH CBSI3U METOAOM BAaJEHTHBIX CXEM
(BC). Mexanusm o0pa3oBaHMsI KOBaJEHTHOM CBsi3U. CBOMCTBA KOBAJIEHTHOW CBS3M: CUTMa- U
MA-CBSA3M, HANPABIECHHOCTh M 3Heprus cBsi3u. KoBajeHTHas CBA3b NOJIApHAs W HEMOJIIpHAs.
Junonb u fMIONbHBIN MOMEHT. IOHHas CBA3b.

12. PacTBOpBI, TEpMOIUHAMUKA PACcTBOpeHUS. DU3NUYECKHe U XUMHUECKHE MTPOIECCH TPH
o0pa3oBaHuM pacTBOPOB. Cr1ocOOBI BEIPAYKEHMSI KOHIIEHTPALlMM paCTBOPOB.

13. TloHmkeHne TeMIiepaTypbl 3aMep3aHusi PACTBOPOB M UCIIOJIH30BAHNE 3TOTO SBJICHUS B
CTPOUTEIBLHON MPAKTUKE.

14. CymHoCTh 3JIEKTPOTUTHYECKON TUCCOLUMALNU. DIEKTPOIUTHI CUJIbHBIE U ClalbIe.
CreneHb M KOHCTAHTBHI TUCCOLMALNU. DIEKTPOIUTUYECKAST AMCCOIUAIUS CHIIBHBIX U CIaObIX
JJIEKTPOIUTOB: KACIOT U OCHOBAHUW; CPEAHUX, KA CIIBIX U OCHOBHBIX COJIEH.

15. Peakuuu B pacTBOpax 3JEKTPOIUTOB, KaK PEAKIIMM WX MOHOB. Y CJIOBUSI IPOTEKAHUS
MIPaKTUYECKH HEeoOpaTUMbIX peakuuil JBoiiHoro obmeHa. IlpaBmio HamucaHus HMOHHO-
MOJIEKYJIIPHBIX YPaBHEHHUII.

16. DmnekTponuTHueckas auccouuanus Boabl. oHHoe mpou3BeneHue BoAbl Kw.
Bopoponssiii nokazatens pH Kak XapakTepUCTHKAa AKTUBHOM peakuuu cpeabl. MeTojasl
onpenenenus pH cpenb.

17. Twumpomu3 comeii. Comm TUAPOJM3YIOIIMECS 10 AaHUOHY, TI0 KaTHOHY,
Heruaponusyoomuecs cond. CTeneHb U KOHCTaHTa rujponusa. BiusHue BHEIHUX (HaKTOpOB Ha
CTEIEHb MOJHOTHI TUAPOIIN3A.

18. T'ereporeHHble OUCHEPCHBIC CHCTEMBI, WX KiIacCUH(DUKANMS W TPUHIUITHATbHAS
HEYCTOMYNBOCTb. PAKTOPBI, CIOCOOCTBYIOIINE YCTOMUNBOCTH CHCTEM.

19. Mexanu3M BO3HMKHOBEHHUS CKauka IOTEHI[Mala Ha TpaHULE 3JIEKTPOA-pacTBOp.
OnpeneneHue HIEKTPOAHBIX IMOTEHLIMAIOB € TOMOIIBIO 3JeKTpona cpaBHeHUs. DakTtopsl,
BIIMAIOIIME HA BEIMYMHY 3JIEKTPOJIHOIO NOTeHIana. Y paBHeHne HepHera.

20. Koppo3ust MeTaiioB u ymepo, HAHOCUMBIN TPOTEKAHNEM KOPPO3UOHHBIX IPOIIECCOB.
Tunsl koppo3uii u MeTobl 6OPHOBI C HUMH.

21. OcCHOBHBIC TOHATHS XUMHH BBICOKOMOJIEKYJIPHBIX COEIWHEHHHA. MOJIEKYISIpHO-
MaccoBoe pacnpenesnenue. Crenens noauMmepusanuu. Crnocoos! momyyenuss BMC.

22. Uro u3yyaer opranuyeckas xumus? Teopust CTpOEHHS OpPraHUYEeCKHX COETUHEHUI
A.M.Bbytneposa. M3omepus. Buapsl uzomepun. [Ipumepsr.

23. Knaccudukanusi opraHudeckux coequHeHuil. OCHOBHBIC KJIACCHI OPraHHYECKUX
coenquHeHnii. HoMeHknatypa opraHnyeckux coeauHeHnil. OCHOBHBIE TEPMUHBI HOMEHKIATYPBI
HIOITAK.

24. Tumbl XUMHYECKHUX CBSI3€M B OPraHUYECKUX COCAUHEHUSIX. XapaKTEPUCTUKH
KOBAJIEHTHOM CBSI3U.

25. KuHeTn4yeckuii U TEPMOJAMHAMUYCCKUN KOHTPOJb peakuuu. IloHATHSA: cyOcTpar,
peareHT, pPeaKIHOHHBIA ILEeHTP, paJuKajibl, 3JICKTPOQHIbI, HYKICOPHIbl, KapOOKAaTHOHBI,
KapOoaHNOHBI. ['OMOTUTHYECKHM U FeTEePOTUTHUECKUI pa3pbiB KOBAJICHTHBIX CBA3EH.

25. Knaccudukanusi OpraHuyecKUX peakiuil Mo XapakTepy H3MEHEHHil cBs3eil B
cybctpate u pearente. Knaccupukanus opraHn4eckux peakiuil B COOTBETCTBUU C KOHEYHBIM
pE3yAbTATOM M IO YUCIY YaCTHILI, IPUHUMAIOIIMX Y4acCTHE B dJIEMEHTapHOM craauu. [lonarus:
PETHOCENIEKTUBHOCTD, XEMOCEIIEKTUBHOCTD, CTEPEOCEIEKTUBHOCTD.
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26. DnektponHble 3(dexThr 3amectureneid. UHAYKTUBHBIN 3] QeKT 3amecTuTens, ero
IpUpOJa, 3HAK. OJIEKTPOHOJOHOPHBIE M AJIEKTPOHOAKLENTOpPHBIE 3amecTuTend. IIpumepsl
3aMecTuTesel, o0NalalonMX IMOJIOKUTEIBHBIM M OTPULATENbHBIM HHIAYKTUBHBIM (P QEKTOM.
Me3zomepHnsiii d3ddekT 3amecturens. [IpuMepsl 3aMmecTuTenel, 00J1aalomuX MOJ0KUTEIBHBIM 1
OTPULIATEIBHBIM ME30MEPHBIM 3P HEKTOM.

27. Buael conpspkenus. Ilpumepsl p,p-conmpsbkeHHbIX cucteM. [Ipumepsr p,p-
COIPSIKEHHBIX CUCTEM.

28. KucnorHocts 1 ocHOBHOCTH 10 bpencreny. KucnorHo-ocHOBHast mapa ¥ KUCIOTHO-
OCHOBHOE€ paBHOBecHe. MDaKTOpPbI, ONPENEIHAIOIINE CUIYy KHUCIOT U OCHOBaHUM. Kucinorel u
ocHOBaHMA JIprouca.

29. Bunsl crepeonszomepoB. Kondurypamus. I'eomerpuueckas nzomepus. OnTuueckas
n3oMepusi. XupanbHOCTb. ACHMMETPUUYECKHMH aToM yriepoga. OHaHTuomepbl. D- u L-
HoMeHKJaTypa. Koudurypauuonnsiii crangapt. R- u  S-Homenknatypa. [luacrepeomepsl.
[IpumepsL.

30. KondopmannonHas u3zomepus Ha IpUMepe 3TaHA. DHepreruyeckas auarpamma
IIOBOPOTHBIX H30MepoB dTaHa. KoHdopmanuum H-OyTaHa. DHepreTudeckas auarpamma
KOH(OPMaIMOHHBIX M30MepoB OyraHa. KoHpopmanuy HUKIMYECKUX COEAMHEHUI Ha mpumepe
IIUKJIOT€KCaHa: KOH(OPMALIUU «KPECIIO» U «BaHHAY.

31. OOmast xapakTepUCTHKa IPEIeNbHBIX YIJIEBOAOPOIOB, 3JIEKTPOHHOE CTPOEHHE.
Homenknatypa. ®@usnueckue cBoiicrBa. Buabl usomepun. IlpombinuieHHble U 1abopaTOpHbIE
CHOCOOBI MOTYYEHUS AJIKAHOB.

32. X¥MH4YECKHE CBOMCTBA AJKAaHOB. THIIBI peakuMil U pearecHToB. MexaHu3M peakuuu
CBOOOHOPAMKAIFHOIO 3aMEIIeHUs Ha MpUMEpe pPeakiil IrajJoreHUpPOBAaHUS U HHUTPOBAHMSL.
CynbdpupoBanue u  cyiabpoxnopupoBanue.  OxucieHue  ankaHoB.  Vzomepu3arus.
HerunpupoBanue. KpekuHT ¥ TUPOJIA3 AJIKAHOB.

33. Obmas xapakTepucTika nukioankaHos. Kinaccudukauus. Homenknarypa. Uzomepus
nukioainkaHoB. dusnueckue cpoiictBa. CrmocoObl momyudeHus. IIpocTpaHCTBEHHOE CTpOeHHE
uukionponana.  «baHaHoBele  cBs3u».  IIpocTpaHcTBeHHOE — cTpoeHME  LUKIOOyTaHa.
[IpocTpaHcTBEHHOE  CTPOEHHE  LMKJIONEHTAaHAa. XHUMHYECKHE CBOWMCTBA  LMKJIOAJIKAHOB:
TUAPUPOBaHKE, TAJIOT€HUPOBaHNE, HUTpoBaHHE. OKUCIEHHE HUKIIOT €KCaHa.

34. OOwmast xapakTepuCTHKa aJKEHOB, JJIEKTPOHHOE cTpoeHue. HomeHkmatypa.
Ousnueckue cBoiictBa. Bunel uzomepun. IIpombimeHHsle u  7a00paTOpHBIE CHOCOOBI
MTOJIy4E€HHSI aJIKEHOB.

35. Xumuyeckne CBOMCTBAa aJKeHOB. Tumel peakquid U peareHToB. Peakiuun
IIPUCOEIMHEHUS K aJKeHaM. MeXaHU3M peakluil 31eKTpOPHIbHOIO PUCOESIUHEHUSI TAJIOTEHOB,
rajJjioreHoBoJopoaoB, Boxasl. lIpucoenuHenue cepHoll kucnorsl. IlpaBmiio MapKkOBHUKOBA.
I'mppobopupoBanue: oOpa3oBaHME€ MOHO-, JW- U  TpuUaldkuiaOopaHoB. PaauxanbHoe
npucoeanHeHre 6pomoBogopoaa. DdpdexT Xapama. Peakiuy OKUCIIEHHs aJIKEHOB: KHCIOPOIOM,
MSATKOE OKUCJIEHHME 10 Baruepy, ecTkoe OKHUCIEHHME, 030HOJU3, MTOJIHOE OKHCIeHue. Peakuun
nojauMepusanuy. Peakuuu 3amenieHus.

36. OOmast xapakTEpHCTHKA aJIKWHOB, JJIEKTPOHHOE cTpoeHue. Homenknatypa.
@usnueckue cBoiictBa. Bunael umzomepun. IlpomblimieHHble U 1a00paTOpHbIE  CHOCOOBI
ITOJIY4E€HHSI AJIKMHOB.

37. XumMuUYecKue CBOMCTBA AQJKWMHOB. THIIBI peakuuii W peareHToB. Peakuuu
3NIEKTPOPHIBHOTO IIPUCOEIUHEHHUS K aJKUHaAM: IIPUCOEINHEHNE raJIor€HOB,
rajoreHoBojopoaoB. IIpucoenuHenue Boawl - peakius KydepoBa. Peaknuu HykieouibsHOro
MPUCOEINHEHUSI K aJIkuHaM (peakuuu BUHMIMpoBaHus): npucoeauHenrne HCN, xapOoHOBBIX
KHUCJIOT,CIUPTOB,  THOJNOB, (eHonoB. Peakuuu  OKucCIeHUsI-BOCCTaHOBIEHUs. Peakuuun
MOJIMMEpU3alUuU: AUMMEPHA3aLUs, TPUMEpPH3alus, TeTpaMepu3anu. Peakuny 3aMenieHus.

38. OOmass xapakTepuCTHKa aJKaJHeHOB, HOMEHKJIATypa, CTpoeHue. TUIbl JTUEHOBBIX
yrieBonoponoB. Buabl mzomepun. IlpomblmieHHble U 7a00paTOpHBIE CIIOCOOBI MOTYYECHHUS
aJIKaJInE€HOB. DJIEKTPOHHOE CTPOEHUE IMEHOBBIX YIVIEBOAOPOJOB C CONPSIKEHHBIMU CBSA3IMU Ha

npumepe Oyraguena-1,3.
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38. XuMHUuecKHe CBOWCTBA CONPSKEHHBIX THEHOB. THIIBI peakiuil n peareHToB. Peakiun
IpUCOeINHEHUs. MexXaHu3M peaklMM IPUCOENAMHEHUsA Ha NPUMEpPE pPEaKlUu TUIPUPOBAHUS,
raJIoreHupoBaHusl M ruaporagorenupoBanus. Ob6pazosanue 1,2- u 1,4-nmponykToB. MexaHusm
peaKky MPUCOEINHEHNUS IaJIOr€HOBOIOPOa K HECUMMETPUYHOMY JIMEHY (U30mpeH). Peakuuu
nonumepusanuu. Kayuyku. Peakunu nukionpucoeinHeHus (IMEHOBBIA CUHTES).

39. OOwmas xapakrepuctuka apeHoB. [IpusHaku apomatuuHocTH. IIpaBuio Xrokkens.
Homenknatypa. Bunel nzomepun. ®@usnueckue cBoiictBa. IIpombinieHHble 1 1a0opaTopHbIe
CrOCcOOBI MOTYYSHHS apEHOB. DIEKTPOHHOE CTpOeHUE OeH30Ia.

40. Xumuueckue cBoiictBa. Peaknuu mpucoenuHeHus. Peakuuu okucneHus OeH3ona u
ero romojoroB. Peakuuu 3amemieHus. MexaHH3M peaklIUU SIEKTPOPUIBHOIO 3aMEIleHHs B
apeHax Ha MpUMepe rajoreHUpPOBaHMs, HUTPOBAHMS, aIKUIMPOBAHUS, allUIMPOBaHUs OEH30IIa.
Pounb katamuzaTtopa B peakuuu. CynbdupoBanue.

41. Peakuuu 3aMmelieHusl B 3aMElIEHHBIX apeHax. [IpaBuiia opueHTauu 3aMecTUTENEH.
OpuentanTts! | n II pona. O0bsicHeHHe oprueHTHPOBOYHOrO nAeiicTBuA. [IpaBuna opueHTanuu B
Iu3aMelleHHbIX apeHax. CoriacoBaHHas U HECOTJIaCOBaHHAsl OpUEHTALIMSL.

42. KougeHcupoBaHHBIE  apomMaTudeckue  coequHeHus.  Hadranun,  oOmias
XapaKTepucTUKa. XUMHMUYECKHMEe CBOWCTBA Ha(TadMHA: TaJIOTEHUPOBaHHE, HHUTPOBAHUE,
allMJIMpOBaHue, cyJib(pUpOoBaHKUE, BOCCTAHOBIJIEHHUE, OKHCcIeHHe. [Ipon3BoaHble HadTaIMHA.

43. Antpaned. OOmas XapakTepuCTUKa. XHMHMYECKHE CBOMCTBA: IajOr€HUpPOBAHUE,
HUTpPOBaHUE, CyJib(pUpoBaHUE, BOCCTAHOBIIEHHUE, OKUCIIEHHUE.

44. denantpen. OOmias xapakTepuCTHKa. XHMHUYECKHE CBOMCTBA: TaJIOTCHUPOBAHUE,
HUTPOBaHUE, BOCCTAHOBJICHHUE, OKUCIICHUE.

45. MHorosiiepHble apeHbl C U30JMPOBAHHBIMU KoiblamMu. ['pynma mudenuna. Obmas
XapaKTepUCTUKA. XMMUYECKHE CBOMCTBA: HUTPOBAHUE, CYJIb(HPOBAHKE, FAIOr eHUPOBAHHUE.

46. ®enunmeranpl. OOmas XapakTepucTUKa. XUMHYECKHE CBOWCTBA: HUTPOBAHUE,
paavKagbHOE TaJOr€HUPOBAHME M OKHMCIIEHHE METHJIEHOBOM Ipymmbl. KuUCIOTHBIE CBOMCTBA:
B3aUMOJICHCTBHE C aKTUBHBIMH METaJJIaMU U aMUIOM HaTpPHUS.

47. OOmas  xapakTepUCTHKAa  TaJOTCHIPOU3BOAHBIX  aludaTudeckoro  psja.
Knaccudukanusi, HoMmeHknatypa. @usndeckue cpoiicTBa. [IpoMbIlNeHHBIE U JTa0OpaTOPHBIC
CIIOCOOBI MOJTy4EHUS TaJIOreHyIJIeBOI0POI0B. DIEKTPOHHOE CTPOCHHUE.

48. XuMHUYECKHE CBOWCTBAa TIaJOr€HYIJIEBOAOPOAOB. THIBI peakluil M pearcHTOB.
Peakniuu HyKJI€OQHIBHOTO 3aMEIICHUS: THIPOIN3, B3aUMOJEHCTBUE C AIKOTOJISITAMH, COJIIMU
KapOOHOBBIX KHCIOT, CylbhUAaMH, aMMHAKOM, LUAHUIAMH, HUTPUTAMH, peakius ['punbspa,
peakuus Bropna.

49. OOmas  XapakTepUCTUKAa  TaJIOTEHIPOM3BOAHBIX  apOMAaTHYECKOro  psja.
Knaccudukanus. ®dusmyeckue cBoiictBa. CrocoObl momydenusa. CrTpoeHue, MmpeneabHbie
CTPYKTYPBI.

50. XuMuyeckue CBOWMCTBA TaJOrE€HIPOM3BOAHBIX apOMAaTUYECKOro psaa. Peakuun
HYKJI€O(QHIBHOTO 3aMELICHUs: B3aUMOACHCTBUE C THUIAPOKCHJIOM HATpUs U aMMMAKOM.
MexaHu3M peakuMHM OTUICIUIEHUSA-IIPUCOCIUHEHUA. MexaHu3M peakluu IpPUCOEINHEHUs -
OTLIEIJIEHUS.

51. OOmas xapakTepuCTHKa CIHPTOB, KJaccuukaius, HOMeHKJaTypa. M3zomepus.
®dusnueckue cpoiicTBa. CriocoObl MOTYYeHUs CIUPTOB. DJIEKTPOHHOE CTPOEHUE CHUPTOB. THUIIBI
peakuuii U peareHToB.

52. XuMHUYecKHe CBOWCTBa CcHUPTOB. KHCIOTHO-OCHOBHBIE CBOMCTBa. Peakuuum c
y4JacTHeM HYKIEO(UIBHOIO IIEHTpa: 00pa3oBaHME MPOCTBIX M CIOXKHBIX 3(upoB. Peaknuu c
y4acTHeM 3JIeKTPO(UIBLHOr O IIEHTPa: B3aUMOEHCTBHE C TaIOr€HOBOJOPOIaMH.

53. CoBpeMeHHBIE NPEICTABICHHUS O CTPOEHUH artoMa. KopmyCKyJsipHO-BOJIHOBOH
Tyaln3M

4acTULl MUKPOMHpA.

54. IlousiTre 00 AMEKTPOHHON OpPOUTAIH U 3TIEKTPOHHOM oOJnake. KBaHTOBBIE UK Cra.

55. PacmpeneneHue DJJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSAM, IIOAYPOBHSIM H

opouTaNIIM B
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COOTBETCTBMM C NPUHLMIIOM HAaWMEHbIIEW 3Hepruu, npuHuunom Ilaynm u npaBuiom
I'ynna.

56. DnekTpoHHbIE KOH(UTYpAIIUU ATOMOB XUMHYECKHUX 3JIEMEHTOB. BasieHTHBIC

BO3MOXKHOCTH aTOMOB XMMHUYECKHX DJIEMEHTOB. OJEKTPOHHAs KJaccuHKaIUs
XUMHYECKHUX JJIEMEHTOB: S-, P-, d-, f-a1eMeHThI.

57. Tunbl XUMUYECKUX CBSA3EH: KOBAJICHTHAS, NOHHAS, METAJUIMYECKasi U BOJOPOAHAS.

58. IloHATHE O KOMIIJIEKCHBIX cOeqUHEHUAX. KoopauHalnoHHoe yncio

KOMIUIEKCOOOpa3oBaTens. BHyTpeHHssI 1 BHEIIHSASA cepa KOMIUIEKCOB.

59. HomeHknaTypa KOMIUIEKCHBIX coelMHEHUN. IX 3HaueHue.

60. [TonsiTe 0 HEOpPraHWYECKUX U OPraHUYECKUX MOJIUMEpax.
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Hpnaoxenue 1

JIner nepuognvecKux MPoBepoK padoyei mMporpaMmmsl
U MHQOpPMaLMs 0 BHECEHHbIX M3MEHEHMSIX

IMorpebHOCTH
JlomkHOCTHOE JHMIIO, B KOPPEKTUPOBKE
MIPOBO/IMBLIEE Jlara yKa3aHHEM HNudopmartus o BHECEHHBIX
nposepky: ®.1.0., COOTBETCTBYIOILIUX HA3MEHEHUAX
JIOJDKHOCTB pasnenoB paboueit
IIPOrPaMMBI
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