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Pabouas nporpamma ucuUIUIMHBL «XUMUS» pa3paboTaHa Ha OCHOBE:

denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 (pen. ot 23.05.2025) «O6 obpa3oBanuu 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);

denepadbHOTO TOCYJAapCTBEHHOro obpaszoBatenbHOro cranmapra (PI'OC) cpemnero
npodeccuonansHoro oopazopanus o crneruaibHoctu 21.02.20 «IIpuknaguas reome3us» (yTBepKiaeH
IIpuka3zom MunucrepcrBa npocsemenust Poccuiickonn @enepanuun ot 26.07.2022 r. Ne 617, pen. ot
03.07.2024);

[TpumepHoli paboueil mporpamMmbl cpeaHero oOmero oOpa3oBaHus «XuMmus» (06a30BbIH
YPOBEHB)

[Tpumepnoii mporpammsl Bocnutanus (IIpunsra pemennem ®YMO CITO 21.00.00 IMpuknagnas
r'e0JIOTHs1, TOPHOE JIeJ10, HedTerasoBoe neno u reopesus [Iporokosn ot 28.08.2023 Ne 3)

CocTaBuTeJIb: Masraa I'.A.

PaGouass mporpamMMa paccMOTpeHa M yTBEp)KIeHa Ha 3acelaHuu Kadeapbl TyMaHUTApHBIX U
€CTECTBCHHO-HAYYHBIX qucHHILTH (IpoTtokos Nell ot 24.06.2025 r.)
I " o
3aseayomuii kageapoi Fod \ Vgl ees " — Bacuiaenko O.B.

L

PaGouas mporpamma paccMOTpeHa M YTBEp)KJIEHAa Ha 3acelaHuM TPEIMETHOH (IIUKIOBOH)
komuccuu (mpotokos Nell or 24.06.2025 r.)

IIpencenaresb npeaMeTHOH (IMKJI0BOH) KOMHUCCHU T Zaganummmna H.B.

3aBenyromuii oraenenuem CIIO I'opnianos C.A.

-



1. TIACIIOPT PABOYEM ITPOT'PAMMOBI JUCHUITIUNHBI
C0O0.01.07 «Xumus»

1.1. O6;1acTh IPUMEHEHUS] IPOTPAMMBbI
PaGouas mnporpamma auctuniuasl COO.01.07 «Xumus» sBISETCS 4YacTbiO MPOTPAMMBbI
noAroroBku cnernuanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBum ¢ DI'OC CIIO 1o
crneruaibHOCTH 21.02.20 «[IpukiaagHas TSOAC3UY.

1.2. MecTto aucuuniaunsl B ctpykrype OIl CIIO
Hucrtummaa CO0.01.07 «Xumus» SBiaseTcs 00513aTeJIbHON JUCITUTUIMHONW MPEAMETHOR 001acTH
«EcrectBenHo-HayuHbie peameTb» OI'OC cpennero obmiero oOpa3oBaHusi U 0a30BOW AMCHUTIIMHON
obmeodpazoBarenbHoi moaroroBku CIIO u peanmsyercs B I u Bo Il cemecTpax nmpu cpoke mosydeHus
cpenHero npodeccuoHaabHOro oOpa3zoBanus 3 rojga 10 mecsies.

1.3. Hesn u 32524 JHCHUILIHHBI, IVIAHMPYEMbIe Pe3y/IbTAThI OCBOCHHUS JHCIUIINHBI:

ConepxaHue mnporpamMmbl 0011€00pa30BaTENbHON AUCHUIUIMHBL «XHMMUS» HAlpaBJIEHO Ha
JOCTHKECHHE CIEAYIOIINX LeeH:

- (hopMupoBaHue cucTeMbl XUMHUECKUX 3HAHUH KaK BajkKHEHIIEH cocTaBIAoNMEeld eCTeCTBEHHO -
HaY4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JIeXaT KJIIOYEeBble MOHATH, (PyHIaMEHTAlIbHbIE 3aKOHBI U
TEOPUU XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOGHHME M IOHMMaHHE CYHIHOCTHU JOCTYHHBIX 0000IIeHUI
MHUPOBO33PEHYECKOr 0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

- (GopMHpOBaHUE U pa3BUTHUE IPEACTABIECHUN O HAYYHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUil, HEOOXOAUMBIX JJIsl IPUOOPETEHNS YMEHUI OpUEHTUPOBATHCSA B MUPE BEIIECTB U
XUMUYECKUX SBJIEHUI, UMEIOIUX MECTO B IPUPOAE, B IPAKTUUECKOHN U ITOBCEIHEBHOM KU3HU;

- pa3BUTHE YMEHHUH U CIOCOOOB AEATEIbHOCTH, CBSA3aHHBIX C HAONIOACHUEM U OOBSCHEHHEM
XUMHYECKOr0 3KCIIEPUMEHTa, COOJII0ICHUEM MTPaBUII 0€30MaCHOr0 0OpalleHus ¢ BEIEeCTBAMU.

3amaum IMCHUIIMHBI:

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHX IIPOLECCOB |
ABJICHUN B OKPYXKAIOIEH cpele, a TAKKE UX CBA3b C LETOCTHOW HAYYHOW KapTMHOW MHUpPA U JIPYTHUMH
€CTECTBEHHBIMU HayKaMH;

2) pa3BUTh YMCHHUS COCTaBJISITH (OPMYJIBI HEOPraHMYECKHMX W OPraHMYECKUX BEIIECTB,
YPaBHEHHUS XMMHMUYECKUX PEAKLIMH, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHl XUMHUECKUX
9KCIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEACHHS MPOCTCHIINX XHUMHYECKAX IKCIEPUMEHTATbHBIX
UCCIIEIOBAaHUN C cOOJIIOIeHNeM IpaBUJ 0e30MacHOro oOpalleHHs € BEIECTBAMU U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTb YMEHHs HAaXOIUTh, AHAJIU3UPOBATH M HCIIOJIL30BATh MH(POPMALHUI XUMUYECKOTO
XapakTepa M3 pa3IU4HbIX MH()OPMALMOHHBIX MCTOUHUKOB, BKJIIOUYas y4yeOHYIO JIMTEpaTypy, HayuyHbIe
yOJIMKAIMY U UHTEPHET-PECypChl;

5) chopmupoBaTe yMeHHsI IPOrHO3UPOBATH MOCIECTBUS CBOCH NESATEIBHOCTH U XUMUYECKUX
IPUPOJAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX IPOLIECCOB, YUUTHIBAas BO3MOXKHBIE JKOJIOTMYECKHE U
COIIMAJIbHEIC BO3ACHCTBHUS;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH TOCTHKCHUI XUMHUYECKON HAYKH M TEXHOJIOTHH IS
pa3BUTHUS COLMATIBHON M NMPOU3BOJICTBEHHOM chep ¢ yMEHHMEM MPUBOAUTH MPUMEPHI UX MPUMEHEHUS B
pa3IMYHBIX chepax KU3HH.



H.HaHupyeM},le pe3yjabTaThbl 0CBOCHUNA TUCHUIIJIMHBI:

Ilitanupyemeblie pe3yJibTaThl 0CBOCHHUS JUCIHILIHHBI

O0mme

JAucuMminHapHbie

OK-07. Cooeiicmeosams coxpanenuro oKpyicarouieii cpeovl, pecypcocoepercenuio, NRPUMEHAMb 3HAHUA 00
U3MeHeHUU KIUMAMA, NPUHWUNDBL 0EPeNCIUB020 NPOU3B00CHEa, IhhekmusHo deiicmeosams 6
UPE3CLIUANHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yabTaThl:
- ¢(hOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
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 HEIPUITHE NEUCTBUM, IPUHOCSIIUX BpeEL
OKpYXaIOLLEH Cpene;
- yMEHHME TIPOTHO3HMPOBATh HEOIArONpHsITHbHIC
9KOJIOTUYECKUE TOCIEACTBUSA MPEIIPUHUMAEMBIX
JEHCTBUM, IPEIOTBPAILATD UX;

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

HCCIIEIOBATENIbCKOM, TPOEKTHOM U COIMaIbHON
JIesITeJIbHOCTH

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

HUHTEJUIEKTYaTbHBIX oreparui (TTOCTaHOBKM
3a1a4d, (GOPMYJIMPOBAHHUS TUIOTE3, aHaIW3a |
CHHTE3a, CpaBHCHUS, 00001IeHNS,
CHUCTEMATH3AIlIH;

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

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

- TPHUMEHEHHE OCHOBHBIX METOJOB 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
mpolreccax, yMeHHe OLEHUTH €€ JOCTOBEPHOCTb ISt
JOCTHKEHHUS XOPOIINX pe3yJIbTaTOB B
npodeccroHaIbHON cdepe.

- cOpMHUPOBAHHOCTh TPEACTaBJICHUN: O XUMHUYECKOM
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOU KAapTUHBI MUpa,
pOIM XUMHHM B TIO3HAHUM SBJICHUH MPHUPOABI, B
(OpPMUPOBAHUH MBINUICHUSI ¥ KyJbTYpHl JINYHOCTH, €€
(YHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pEIICHHs] TPAKTHYECKUX 3alad M SKOJOTMYECKH
00OCHOBaHHOTO OTHOIICHUSI K CBOEMY 37I0POBBIO H
MIPUPOIHON Ccpeie;

- BIIAQJCHHE CHCTEMOM XHMMHYECKMX 3HAHMI, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHATUS (XUMHUYECKUM
AJIEMEHT, aTOM, JJICKTPOHHAsi 000JI0UKa aroma, s-, p-, d-
JNIEKTPOHHbIE OpPOMTAIM aTOMOB, 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  JHIOTEPMHUYECKHUE,
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 3MeKTPOTUTHUECKON
JYCCOIMalNH, NEPUOINUECKUI 3aKOH JN.
Menneneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKHH  S3BIK  XHMHH,
(akTONOrMYecKue CBEICHUS O CBOWCTBAX, COCTaBE,
MOJTYYeHHH M OE30ITaCHOM HCIIOJIb30BAaHUU BasKHEHIIX
HEOPraHWYeCKUX U OPraHHMYECKHUX BELIECTB B OBITY H
MIPAKTUYECKOHN JeATEIbHOCTH YeJIOBEKa,;

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

- c(hopMHPOBaHHOCTb YMEHUA WCIOJB30BaTh
HaMMEHOBAHHS XAMHYECKUX COeTMHEHHI
MEXKTyHAPOTHOTO COI03a TEOPETUUECKON W TPUKIIaIHOMI
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
HEOpPraHMYECKHX M OPraHMYECKUX BEILECTB, YPaBHEHHUS
XMMHYECKUX  pEaKUUi, OOBACHATh HMX  CMBICI,
NOJATBEPKIATh XapaKTepHbIE XUMHYECKHE CBONCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  SKCIEPHMEHTAMH U
3a0UCSMU YPABHEHUM XUMUYECKUX PEAKLINIM;

- chOpMHpPOBAaHHOCTb  YMEHHMH  YCTaHABIIMBAaTh
MPUHAUISKHOCTh  M3YYEHHBIX 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(DUIIMPOBATH XUMUUYECCKHUE PEAKIHN;

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

- ¢(hOpMHUPOBAHHOCTh YMEHHI NPOBOAUTH pAacdeThl IO
XUMUAYEeCKUM (OpMyJlaM M YpaBHEHHSIM 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 CHTYaIUsIX, CBS3aHHBIX C
BELIECTBAMHU U UX TPUMEHEHUEM;

- copMHpOBaHHOCTH yMEHHMH IUIAHHPOBATH |
BBINOJHATE XUMHYECKHH SKCIIEPUMEHT (IIpeBpaIleHUs
OpPraHMYecKUX BEIECTB IPH HArpeBaHHWH, MOJIydeHHUE
STHJIEHA W W3YyYEHHWE €ro CBOWCTB, KauyeCTBEHHBIC
peakuyMy Ha ambAerujbl, Kpaxmall, 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 aMMOHU, p€UIaTh 3KCIICPUMCHTAJIBHBLIC 3aaa4n
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
peakmii 1 (HOPMyYIMPOBaTH BHIBOJABI Ha 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 TOBEJCHUSI 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. O6masi Tpy10eMKOCTD JUCHUATITTHHBI
YueOHas Harpy3ka (Bcero) 72 yaca, B TOM YHCIIE:
- o0s13aTenpHas ayIUTOpHAs yueOHasi Harpy3ka o0ydaromierocs - 72 Jaca.



2. CTPYKTYPA U COAEP KXAHUE JTUCIHUIIJIMHBI

2.1. O0bemM AUCHUIUIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHbIX 3aHATHH

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. Temaruyeckui miad u coaep:kanue Jucuumiuabl CO0.01.07 «Xumus»

HanmeHnoBaHue pa3iesioB H TeM Coaep:xanue y4eOHOr0 MaTepuaJia, Jad0paTopHble M MPAKTHYECKHE Oo0bem dopMupyeMble
3aHATHS, CAMOCTOSITEeJIbHAs padoTa 00y4yaomuxcst 4acoB KOMIIeTeHIMH
1 cemecTp

OBIIASA U HEOPI'TAHUYECKASA XUMUSA

Pasnen 1. Teoperuueckue 0CHOBBLI XMMUHU

Tema 1.1. Coaep:xkaHue y4eOHOr0 MaTepuaJa. 2 OK-07
OcHoBHbIe XMMUYeCKHE MOHATHS M 3aK0HbI, |XUMHUYECKUil 3ieMeHT. AToM. Slapo aroma, M30TONbI. DJNEKTPOHHAs 000JIOYKA.
CTpPOeHHEe aTOMOB XMMHYECKHX 3J1eMEHTOB  (DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE OpOWTaIH, S-, P-, 0- JIEMEHTBHL
Oco0OeHHOCTH pacHpesiesieHnsl dIEKTPOHOB IO OpOMTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOAOB. DNEKTpOHHAs KOH(urypamms atoMoB. OCHOBHBIE
XMMHYECKHUE 3aKOHbI

IIpakTuyeckoe 3aHATHE. 2
OTHOCHTENBHBIE aATOMHAS U MOJIEKYJIsIpHast Macchl. MomsipHas Macca. KomuuecTBo
BelecTBa. MaccoBas f01sl BellecTBa. 3akoH ABOTajapo. MoJspHEI 00beM Ta30B.
OTtHocHTebHAS TUIOTHOCTH Ta30B. PacueThl Mo ypaBHEHMSIM XUMUYECKUX PEaKIIUiA
C WCIIOJIb30BAaHUEM MAacCOBOHM JOJIM BellecTBa, 00beMa (HOPMAJIbHBIC YCJIOBHSA)
ra30B, KOJIUYECTBA BEIIECTBA

Tema 1.2. IIpakTH4eckoe 3aHATHE. 2 OK-07
Hepnoanyeckuii 3axkoH u Ilepuonnveckas [lepronnueckass cuctema xumuiyeckux snemeHtoB [.M. MenneneeBa. CBsizb
CHCTeMa XUMH4YecKHX daemMeHToB /. U. MEpUOANYECKOro 3aKkoHa M [leproanyeckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB C
MemnneneeBa, MX CBSI3b C COBPEMEHHOM Teopuel |COBPEMEHHOW TEOpHel CTPOeHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB
CTPOEHHS ATOMOB XUMAYECKUX 3JIEMEHTOB, 0Opa3yeMbIX MMM MPOCTBIX M CIOXHBIX BELIECTB IIO

rpymnmnaMm W rnepuoaaM lleproanveckoil cUCTeMbl. 3HaYeHHE IEPUOIUYECKOr0
3aKOHA U CHCTEMBI XUMHUUYeCcKuX neMeHToB [|.11. MeHneneesa B pa3BUTHH HAyKH.
YCcTaHOBIIGHHE CBSI3M MEXIY CTPOCHHEM AaTOMOB XHMHYECKUX D3JIEMEHTOB U
MEPUOAMYECKUM U3MCHEHUEM CBONCTB XMMHYCECKUX DJIEMEHTOB M UX COCAMHCHUI
B COOTBETCTBHHU C TMOJNOKeHUEM lleprogudeckoli cucTembl. PellieHre MmpakTHKO-
OPHECHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUil Ha XapaKTepH3alHUI0 XUMHUYECCKHX
DJIEMEHTOB  «MeTauueckie / HEMETAIIMYECKAE CBOHCTBA XHMHUYECKHUX
BIIEMEHTOB B COOTBETCTBHHM C HMX DJICKTPOHHBIM CTPOCHHEM M IOJIOKCHUEM B
MepUOIUIECKON cucTeMe xumudeckux sementoB .. Menneneenay»




Tema 1.3.
CrtpoeHne BeliecTBa
U MIPHPOJAa XUMHYeCKOo cBsi3u. MHoOroodpasue

Conepxxanue yueOHOro MarepuaJia.
Crpoenue BemecTBa. XuMU4ecKasi CBsI3b. BUIBI XUMIUYECKON CBSI3M (KOBAJICHTHAS
HEMoJsIpHas W TOJSIpHAas, MOHHAs, MeTaunyeckas). MexaHu3Mbl 00pa3oBaHUs

OK-07

BeLEeCTB KOBQJICHTHOM XUMHYECKOH CBs3M (OOMEHHBIA H JOHOPHO-aKLEMTOPHBIN).
Bonoponnast  cBs3p.  BaneHTHOCTh.  OnekTtpoorpuuaTtenbHOCTh.  CTeneHb
okuclieHns. VIOHbI: KaTHOHBI U aHHOHBI
OK-07
IMpakTHyeckoe 3ansiTHe.
JemoHCTpausi MoJiesiell KpUCTAILIMIECKUX PELIETOK: MOHHOM (XJIOpUI HaTpus),
aToMHOM (rpaduT ¥ anMma3z), MOJEKYJAPHOH (YIJeKUCTbli ra3, Hox),
METaJTMUecKoi (HaTpuii, MarHuii, Meab). PellleHre mpakTHYeCKUX 3aJaHui Ha
COCTaBJICHHE HJIEKTPOHHO-TpadruecKux GopMy 3JeMeHTOB 1 —4 mepromoB
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJa. OK-07

Kaaccudpukanus, 1 HOMEHKIATypa
HEOPraHUYeCKHX BellecTB

KJ‘IaCCI/I(bI/IKaLII/ISI HCOPraHM4YC€CKUX BCIICCTB. HOMeHKﬂaTypa HECOPraHn4CCKUX|
BEILIECTB (OKCI/II[LI, THOPOKCHUIBI, KHUCJIOTHI, COJII/I). BemectBa MOJICKYJIIPDHOT'O U
HEMOJICKYJIIPHOT' O CTpOCHUS. AFpeFaTHLIe COCTOSIHU A BCHOICCTBA.
Kpucranmueckne u aMmop@HbIE BelecTBa. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA.
Tumel  KPUCTANTMYECKHX  PENIETOK  (ATOMHAs, MOJEKYJsIpHAs, HWOHHAs,
MeTaJJIM4ecKasi). 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUMA KPUCTAIIMYECKOH
peLéTKU

IIpakTHYeckoe 3aHsTHE.

Pemtenvie mpakTHdeckux 3ajaHuWil MO KiaccHu(UKanuM, HOMEHKIAType W
XUMHAYECKUM (POPMYJIaM HEOPraHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB (yrapHbIA
ra3, yrJeKUCibld ra3, aMMHaK, raleHasl U3BecTb, HeTallleHasl U3BECTb, IIUThEBas
coja W JpYrux): Has3BaHUsl BemecTB mo MexayHapopHoil (MIOITAK) wm
TPUBUAJIBHON HOMEHKJATYpe M COCTaBJICHHE (OPMYNbl XMMHYECKHX BEIIECTB,
olpezieNieHre MPUHAUISKHOCTH K Kiaccy. [louck mHpOpManuu mo Ha3BaHHSM,
UACHTUPHUKATOPAM, CTPYKTYPHBIM (popMysiaM. AHAIIU3 XUMUYECKOW UHOpMaIIH,
HOTy4yaeMOl M3 pPasHBIX HCTOYHUKOB (CPEACTB MaccoBOW HH(pOpPMAIMH, CETh

WnTtepuer u apyrue)




Tema 1.5.
Tunbl XUMHYECKHUX peakuuii

Conep:xaHue y4eOHOro MaTepuaa.

Xummnueckas peakuus. Kinaccudukanuss XUMHYECKUX PEaKIUi B HEOPTaHHUECKON
M OPraHMYeCcKOM XMMHH. 3aKOHBI COXPAaHEHHS MAacChl BEIIECTBA, COXPAHEHHS H
NpeBpallleHns] JHEPrud TOpd  XUMHUYECKHMX  peakiuax. OKUCIUTEeNbHO-
BOCCTaHOBHUTEJBHBIC pEeaKiK (YpaBHEHHS OKHCIICHHS-BOCCTAHOBJICHHUS, CTETICHB)
OKHCIICHHSI, OKHCIIUTEIb U BOCCTAHOBHTEINb, OKHCIMTEIbHO-BOCCTAHOBUTEIBHEIC
peakiuu B TPUPOJe, TPOM3BOACTBEHHBIX IPOIECCaX M IKU3HEACATEIHbHOCTH
OpraHu3MoB)

OK-07

Tema 1.6.
CropocTh XUMHYeCKHX peakuuii. Xummnyeckoe
paBHOBecHe

Conep:xaHue yueOHOro Marepuasa.

CKOpOCTh peakuuu, €€ 3aBHUCUMOCTb OT Pa3iM4yHbIX (DaKTOPOB: MPHUPOIbL
pearupyronux BeliecTB, KOHIIEHTPAIUN PearnpyronpX BElecTB, TEMIIEPATyphbl U
TUIOIIAAY PEAKIMOHHOM MOBEPXHOCTH. TeroBbie 3PPEeKThl XUMUYECKUX PEAKLIUIL:
PK30- M OJHJOTepMHYECKHe peakimu. OOparuMble peaknuu. XHUMHYEeCKoe
paBHOBecue. (DakTopbl, BIUSIONIME HAa COCTOSHHE XHMHYECKOTO PaBHOBECHS
(KOHLIEHTpallsl PeareHTOB WJHM MPOAYKTOB PEaKlWH, JaBJICHHUE, TEMIIEPaTypa).
IIpunnun Jle Hlarense

IIpakTH4eckoe 3aHsATHE.

Permrenne mpakTHKO-OpUEHTUPOBAHHBIX 33/IaHNI HA aHAJIHU3 (PAaKTOPOB, BIMSIOMINX
Ha U3MEHEHHE CKOPOCTH XUMHUYECKOH peakuuu. 3aBUCUMOCTh CKOpPOCTH
XUMHAYECKOM PeakUuy OT MPUCYTCTBHS KaTalu3aTopa Ha MPUMEpPE pas3sIoKECHUS
MepOKCUa BOJOpPOJA C TMOMOIIBIO JUOKCHIA MapraHiia M Karanasbl. Pemienue
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHWN Ha NpuMeHeHne npuHimna Jle-Illarense
JJI1 HAaXOXXKACHHA HaIlpaBJICHUSA CMCILICHHA PAaBHOBECHUA XUMHYECKON pCakumu u
aHanmu3 (aKTOpoOB, BIAMSIOLUIMX HA CMEIIEHHE XUMHUYECKOTO PAaBHOBECHS
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Tema 1.7.
PacTBoOpbI, Teopusi JIEKTPOTUTHYECKOMI
AUCCONMALMM M HOHHBII 00MeH

Coaep:xkaHue y4eOHOro MaTepuaJa.

PactBopbl. Bupapl pacTBOpOB 1O COAEPXKAHUIO PACTBOPEHHOIO BELIECTBA.
PacrBopumocts. IloHsTHE O nMcnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOphl. MaccoBast jons BemiecTBa B pacTBope. lloHsTHE O BOIOPOIHOM
nmokasarene (pH) pacrtBopa. Dnekrponutnueckas auccormanus. CHIIBHBIE U
ci1a0ble 3JIEKTPOIIUTBI, HEAJIEKTPOIHUTHI. Peakiium noHHOTO 0OMeHa

IIpakTH4eckoe 3aHsATHE.

IIpuroroBiieHUE pacTBOPOB 3aJaHHONM MAacCOBOM JT0JIEH paCTBOPEHHOIO BEIIECTBA,
MPOBENIEHNE PEaKI[Uii MOHHOT'O OOMEHa, OmpeiesieHHe Cpeibl pacTBOPOB BEIIECTB
C TNOMOIIbI0 YHUBEPCAJIBHOIO HMHIMKATOpa (KHUCIas, HeUTpajbHas, IIeI0YHast).
3ajaHus Ha  COCTaBJGHME HWOHHBIX  peakimil. Pemenune  mpakTHKO-
OPHEHTUPOBAHHBIX PACUETHBIX 3aJIaHUH Ha PacTBOPHI, UCIIONb3yEMbIE B OBITOBON

Y TIPOU3BOICTBCHHOM JEATCIILHOCTH YeJIOBEKa

OK-07




Pa3nen 2. Heopranuyeckast XuMus

Tema 2.1.
DU3NKO-XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX
BeLIeCTB

Conepxxanue yueOHOro Marepuasa.

Meraiubl.  [lonoxxkenne MeraiioB B Ilepuoguueckoid cucTEME XUMHUYECKHUX|
aeMeHTOB. OCOOCHHOCTH CTPOEHUS JEKTPOHHBIX O00JIOYEK aTOMOB METaJlIOB.
Obume ¢dusnueckue CBOWCTBa METaJUIOB. Cnnassl METaJIOB.
ONEeKTPOXUMHUCCKUM  psiflT HANpsOKEHUH METauioB. XUMHYECKHE CBOMCTBA
BOKHEHINIUX METAJUIOB (HATpWi, Kajuid, KajbllUHd, MarHud, aJlOMHHUH, IUHK,
XpOM, JKeJIe30, Melb) U WX coenuHeHui. O0mye crocoObl MOTyYeHHUs] METaJIIOB.
HpI/IMeHeHI/Ie METaJIJIOB B 6BITy U TEXHUKE

Hemeramnsl. Ilonoxxenne HemeTtamuoB B Ileproanueckoil cHCTEME XMMHUYECKHX
anemenToB J[.M. MeHzeneeBa U 0cOOCHHOCTH CTpOEHHsI aToMoB. Du3nyeckue
CBOICTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIUIOB (Ha IIPUMEpPE KUCIOPOaa, Cephl,
tdochopa u yraepoma). XWMHUYECKHE CBOWCTBA W IPUMCHEHHE BaXKHEHIINX
HEMeTaJuIoB (TaJloreHoB, cepbl, a3ora, (ocdopa, yriaepoma M KpeMHHS) U HX
coequHEeHNHA  (OKCHIOB,  KHCIOPOACONEPXAIMX  KUCIOT,  BOJOPOIHBIX
coenuHeHwuit). [IppmeHeHne Ba)KHENIIIMX HEMETAJUIOB U UX COeTUHEHHN
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIecTB (OKCHJIOB,
THUIPOKCUZIOB, KHCJIOT, coneil um ap.). ['eHerndeckast CBsi3b HEOPraHUUYECKUX
BEILIECTB, TPUHAJICKAIMX K pa3IMYHbIM KilaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB MPOCTBIX BEILIECTB, BOAOPOJHBIX COCAWHEHHH, BBICIIMX OKCHIOB H
THUIIPOKCHUJIOB

IIpakTHyeckoe 3aHsATHE.

CocraBieHue ypaBHEHHH XUMHUYECKUX PEAKIMH C y4acTHEM MPOCTBIX U CIOKHBIX
HEOPraHWYEeCKUX BEIIECTB: METAUIOB W HEMETAIUIOB; OKCHIOB METAIIOB,
HEMETaJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAHUHA H
aM(bOTepHBIX THJIPOKCHJIOB, HEOPTaHWYECKUX COJeH, XapaKTepH3yIONMX HX
CBOMCTBa.

Pacuérel maccel BemecTBa WM 00BEMa Ta30B 1O H3BECTHOMY KOIHYECTBY
BELIECTBAa, Macce WM O0BEMY OJHOrO M3 YYAacTBYIOIIMX B PEAKLMH BELICCTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIUHU, €CIIM OHO
13 BEILECTB UMEET MPUMECH. Pellenne npakTuKo-OpuEHTHPOBAHHBIX 33JaHUN Ha
CBOMCTBA, COCTaB, NOJy4YeHHE M OE30MACHOE HCIONb30BaHUE BaKHEHUIIHMX
HEOPraHMYEeCKUX BEUIECTB B OBITY U MPO(ECCHOHAIFHON IEATEIHHOCTH YETI0BEKa
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Tema 2.2.
Nnentuduxanns HeOpraHM4ecKNX BelecTB

IlpakTHYeckoe 3aHsITHE.

Pemienne skcrepUMEHTAIBHBIX 3a7ad M0 XMMHUYECKHUM CBOMCTBaM METANJIOB U
HEMETAJUIOB, 110 pAacIO3HABAaHUIO U IIOIyYEHHUIO COEIUMHEHUH METaUIOB MU
HEMETaJJIOB (B3aUMOACHCTBHE TMIAPOKCHIA AIOMHHHSA C PAacTBOPaMHU KHUCIIOT U

HICJ'IO‘-IGI;’I,). I/IILGHTI/I(I)I/IKEIHI/IS HCOPraHnM4Y€CKUX BEIICCTB C HCIIOJIBb30BAHUECM UX|
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(UBUKO-XMMUYECKUX  CBOWCTB,  XapaKTEPHBIX  KAa4ECTBEHHBIX  pEaKIUu.
KauecTBeHHbIE peakuuy Ha Cynb(ar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KaTHOHBI
METAJJIOB U KATUOH aMMOHUS

Bcero 1 cemectp

32

2 cemecTp

OPTAHUYECKASA XUMUSA

Paznen 3. Teoperndyeckne 0CHOBbI OPraHU4eCcKOW XMMHUH

Tema 3.1.
Knaccudukanus, crpoeHre 1 HOMEHKJIAaTypa
OpraHUvYecKHX BellecTB

Conep:xaHue y4eGHOr0 MaTepuaa.

IIpeameT OpraHM4ecKO XuUMHUU: €€ BO3HHKHOBEHHUE, pa3BUTHE U 3HAUYCHHUE B
MOJyYeHUH HOBBIX BELIECTB M MaTEpUasioB. 1eOopHsl CTPOEHHUS OPraHMYECKHX
coequaennii A.M. BytnepoBa, e€ ocHoBHbIE TToNOkeHUA. CTPYKTYpHBIE (HOPMYIIbI
OpraHu4eckux BeumlecTB. ['omosorus, wu3omepus. XuMmH4yecKas CBSI3b B
OpPraHUYECKUX COCTUHEHMX: KPaTHBIE CBA3H, G- U T-CBSI3H.

[lpencraBienne o Kiaccu(UKallMM OpraHWYecKUX BemiecTB. HomeHkiaTypa
OpraHMYecKUX COCIMHEHWH (cucTeMaTHyecKkas) W TpUBHAJbHBIE HAa3BaHUS
BAXKHEUINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB

IIpakTH4eckoe 3anaTHE.

OszHakoMJIieHHE ¢ O0paslaMd OpPraHWYeCKWX BEIIECTB W MaTepHallaMd Ha WX
OCHOBE, MOJICIIMPOBaHHE MOJICKYJI OpPraHMYECKUX BEIIECTB, HAOJIOJICHUE |
OIHCaHKE JICMOHCTPAI[MOHHBIX OMBITOB MO MPEBPANICHUIO OPraHNYECKUX BEIICCTB
IpY HarpeBaHuM (ITUIaBJIieHHE, 0OyriMBaHue U ropenue). CocTaBlieHHE TONMHBIX U
COKPAIIICHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTJCIBHBIX
KJIACCOB, WCMONB3ySl HMX HAa3BaHUS 10 CUCTEMAaTHYCCKOH W TPUBUAILHOM
HOMGHKJIaType (3THJICH, alleTHJICH, TJIUICpUH, (BeHoJ, (opMalbiaerua, yKCycHas
KHUCJIOTa, TJMIWH). Pacuersl mpocteimeil (GopMyabl OpraHMYECKON MOJICKYIIBI,
WCXOJIs M3 DJIEMEHTHOr0 cocTaBa (B %)
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Pazneun 4. YrieBonopoasl

Tema 4.1.
YriaeBoaopoasl M UX MPUPOTHBIE HCTOYHUKHA

Coaep:xkaHue y4eOHOro MaTepuasia

[IpenenbHble yrieBonopoap! (aJIKaHbl): COCTAaB U CTPOCHUE, TOMOJIOTUIECKUH PA.
MerTaH 1 3TaH: COCTaB, CTPOCHUE, (PU3NIECKHE U XMMUYECKHE CBOWCTBA (peaKiuu
3aMeIICHHUS U TOPEHHS), OTyYeHNE U IPUMEHEHNE.

HenpenenbHbie yraeBoopoIbl (ATKEHBI, aIKaIUeHbBI, ATKUHBI).

AJIKEHBI: COCTaB U CTPOSHUE, TOMOJIOTHYECKUH Psifl. DTHIICH U TPOIHJIEH: COCTaB,
cTpoeHue, (usnveckue ¥ XUMHUYECKME CBOKMCTBA (peakuuud TUIAPHUPOBAHUS,
raJlOreHUPOBAHUs, THAPATAIMN, OKUCICHUS W TONMMEpU3allii) TOJTydeHHE M
pUMEHEHHE.
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Ankanuensl: OyragueH-1,3 u wMermiOytaaueH-1,3, XUMHUYECKOE CTPOEHHE,
CBOHCTBa (peakius MOJMMEpHU3alii), TpUMeHeHne (151 CHHTe3a MPUPOIHOTO U
CHUHTETHYECKOTO Kay1uyKa v PE3HHbI).

AJIKMHBI: COCTaB M OCOOGHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psil. AIETHIIEH:
COCTaB, XMMHUYECKOE CTPOCHHE, (PU3MUYECKHE M XMMHUYECKHE CBOWCTBA (peaKkuuu
TUIPUPOBAHMsSI, TaJOTCHUPOBAHUS, TUApPATAllid TOPEHUs), TMONydYeHHe H
NpUMEHEHHE (MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHM AJISI CBAPKH M PE3KH
METaJLJIOB)

Apomatnyeckue yriaeBonopoas! (apeHsl). beH3onm um Tomyon: coctaB, CTPOCHHE,
(usnveckrue 1 XUMUYEeCKe CBOMCTBA (PEaKIMK TaIOTeHUPOBAHHS 1 HUTPOBAHMS),
MOJy4eHUe U MpuMeHeHue. TOKCHYHOCTh apeHoB (BIMsHUE OeH30J1a Ha OpraHu3M
yenoBeka). I'eHeTHueckasi CBS3b MEXIy YIJIEBOAOPOAAMH, MPHHAIJICKAIIUMH K
pas3IMYHbIM KJIACCaM.

[IpupoaHbie HICTOUHUKH YIiIeBOn0poAoB. [IpupoaHblii ra3 u monyTHbIe HEQTIHBIE
razel. Hedth u e€ mpoucxoxkaenue. CriocoObl nepepadoTki He(TH: MEeperoHKa,
KPEKUHT (TEPMHUUYECKUM, KaTalUTH4eCKuil), mupomnus. [IpoaykTel mepepalboTKu
He(TH, NX IPUMEHEHNE B IPOMBIIIJIEHHOCTH

1 B ObiTy. KaMeHHBII yroyib ¥ IpOIyKTHI €ro nepepaboTKu

Tema 4.2.
Du3NKo-XUMUYECKHE CBOMCTBA yIJIeBOA0PO10B

IlpakTHYeckoe 3aHsITHE.

TpuBuaneHas U MeXIyHApPOAHAS HOMEHKIATYPa, XMMUUECKHE CBOMCTBA, CIIOCOOBI
NOJy4eHus: yriaeBopoponos. IlodydeHwe »TuiaeHa M HM3y4eHUE €r0 CBOWCTB.
MonenmupoBaHue MOJEKYJd M XUMHYECKUX IPEBpAIIEHU YIIeBOAOPONOB (HA
nmpuUMepe 3TaHa, STHIICHA, alleTUJIeHa U JIP.) U TaJloreHOIPON3BOTHBIX

Pa3nen 5. Kuciopomoconep:kamme opranudeckie coequHEeHUsI

Tema 5.1.
Cnuprbl. ®eHon

Conep:xaHue yueOHOro Marepuasia

[IpenenbHble OAHOATOMHBIE CIIUPTHI (METAHOJ M 3TAHOIN): CTPOEHHE, PusnyecKue
U XUMHUYECKHE  CBOMCTBA  (peakuM C  aKTUBHBIMH  METaJUIAMH,
rajJoreHOBOJOPOJIaMH, TOpEHHe), MpUMeHeHue. BomopoaHele CBs3U  MEXIY
MOJIEKyJlaMy CcrHUpTOB. DU3MOIOrMYECKOe NEHCTBHE METaHOJa W 3TaHOJa Ha
OpraHu3M YesloBeKa.

MHOroaTOMHBIE COMPTHI (STHIICHIJIMKONb U TIMIEPHH): CTpOeHUE, QU3NYECKUe U
XMMHYECKHE CBOWCTBA  (B3aMMOJEWCTBHE CO  WIEJIOYHBIMH  METAJUIAMH,
Ka4yeCTBEHHAsl Peakiysl Ha MHOTOATOMHBIE CIIUPTHI). DU3NOIOTHYECKOe JIeHCTBUE
Ha OpraHu3M yesoBeka. [IpuMeHenre riunepiuHa 1 STHIICHITAKOIS.

®enon. CrpoeHne MOIEKYJbl, (pu3NUeckue M XUMUYECKHE CBOWCTBa (heHoIa.
Tokcn4uHOCTh (heHONa, ero (QPU3NONIOTHUECKOe JCHCTBHE Ha OpPraHW3M YellOBEKa.
[Ipumenenne ¢eHONa
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Tema 5.2.
AJbaeruasbl.
KapOoHoBble KHUCJIOTHI.
Cioxnblie 3¢pupnl

Conepxxanue yueOHOro MarepuaJia

ANBIETUABI U KETOHBI ((hOpMasibIeruy, ameTanbJeTHI, alleTOH). CTPOCHHE,
(usnveckne U XUMHUYECKHE CBOMCTBA (pPEeaKIWU OKHUCIICHHS M BOCCTAHOBJICHUS,
Ka4yeCTBEHHBIE PEAKIUH ), TIOJlyYCHHUE 1 TPUMECHEHHE.

OnHOOCHOBHBIE TIpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAS M YKCYCHAas
KHUCJIOTBI): CTpOeHHUE, (U3MYECKHe W XUMHUYECKHE CBOicTBa (00Ime cBOWCTBa
KHCJIOT, peakuusi 3TepuHuKannu), MoirydeHne W npuMeHeHue. CreapuHOBas U
OJICMHOBAas KHUCJIOTHI KaK MMPEACTAaBUTEIN BBICIINX Kap6OHOBbIX kucnor. Melia Kak
COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHUE.

Crokable 3(pUphl KaKk MPOU3BOHBIE KapOOHOBBIX KHCJIOT. ['MIAPOJIN3 CIIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [lpumenenune xupoB. buonorumueckas ponb
YKHPOB

OK-07

Tema 5.3. Conep:xaHue y4eOHOr0 MaTepuasia OK-07
Yriesoasl VYrieBoasl: cocTaB, KiacCU(HKALUSA YIIeBOJOB (MOHO-, AM- M TIOJHCAXapPHUJIB).

I'moko3a — mpocTeHmuMii MOHOCAaxapwJ: OCOOEHHOCTH CTPOCHHS MOJICKYIIBL,

(usnUecKkne U XUMUIECKHE CBOWCTBA TIIIOKO3bI (B3aUMOJEHCTBHE C THAPOKCUIOM

menu (II), oxucienne ammuayHBIM —pacTBOpoM okcuga cepedpa (D),

BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKJEHHE B TMPHUPOJE, NMPUMEHEHHUE

[JIFOKO3bl, OMOJIOTMYECKasi POJIb B JKU3HEIESTEIbHOCTH OpraHU3Ma dYeslOBEKa.

®otocunres. OpykTo3a Kak H30Mep TIIIOKO3BI.

Caxapo3a — IpencTaBUTENIb JUCAXAapPHUIOB, THMAPOIN3 Caxapo3bl, HAXOXIEHHE B

NPUPOAE U IPUMEHEHHE.

[Monmcaxapuasl: Kpaxman U LEJUTIoN03a Kak MpUpoJHbIe monuMepsl. CTpoeHue

Kpaxmana M LeJUIIOJ03bl, (HU3MYECKHEe M XHMHYECKHE CBOMCTBA Kpaxmasa

(Truaponu3, KaueCTBCHHAs PEAKIIUS C HOZOM)
Tema 5.4. IIpakTHYeckoe 3aHsITHE. OK-07

Pu3uKo-XUMHUYECKHE CBOMCTBA
KHCJIOPOI0COAEPKANUX OPraHuYeCKHUX
coeMHeHui

TpuBuanbHas U MeXIyHAPOAHAS HOMEHKJIATYPA, XMMHUUECKUE CBOMCTBA, CIIOCOOBI
MOJyYEHUSI CIIMPTOB M (PEHOJIOB, KapOOHOBBIX KHCIIOT U 3(PUPOB, anpIeTUIOB U
keToHOB. CocTaBJIeHHE CXeM PeakKinil (B TOM YHCIIE TIO TPEJIOKECHHBIM [IEMOYKaM
MIPEeBpAICHU ), XapaKTePU3YIOITUX XUMUYECKUE CBOIiCTBa
KHUCIIOPOJIOCOICPIKAIMX OPTaHMIECKUX COCTUHEHMH

[IpoBeneHrie, HaONIOEHNE W ONMCAHWE JEMOHCTPAI[MOHHBIX OITBITOB: TOPECHUE
CITUPTOB, KAUECTBCHHBIC PEAKIIUM OJHOATOMHBIX CIUPTOB (OKUCJICHHUE 3TaHOJIa
okcugoM Meau (II)), MHOTOaTOMHBIX CIHUPTOB (B3aMMOAEWUCTBUE TIUIIEPUHA C
ruapokcunom menu (1)), anmbaeruoB (OKHCICHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcumom memm (II), B3amMopelicTBHE Kpaxmana C HOIIOM),
W3Y4YCHHE CBOWCTB PacTBOpA YKCYCHOW KUCIIOTHI




Pa3nen 6. A3orconep:kamme Opranu4eckue coeMHeHust

Tema 6.1.
AMMUHBI.
AMMHOKHCJIOTBI.
beaknu

Conep:xxanue yueOHOro MarepuaJia

AMMHBI: METUJIAMHUH — HpOCTCfIHIHfI MMpEeACTaBUTECIIb aMUHOB: COCTaB, XUMHUYCCKOE
CTpOCHUEC, (1)I/I3I/I‘{€CKI/I€ U XUMHWYECKHEC CBOﬁCTBa, HaXO0XKACHUC B IIPHUPOIL.
AMUHOKHCIIOTH Kak aM(oTepHble opranmyeckne coenuHeHus. dusndeckue u
XUMHYECKAE CBOWCTBA aMHHOKHCIIOT (Ha MpHMepe TJIMIWHA). buonorndyeckoe
3HA4YCHUEC aMHUHOKMUCIIOT. HGHTI/I)IBI.

benkn kak npupomHele monuMepsl. IlepBuuHas, BTOpMYHAs M TPETUYHAS
CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB: THUAPOJM3, JECHATypaIlus,
Ka4YE€CTBCHHBIC PECAKIIIU Ha OeKu

IIpakTHYeckoe 3aHsATHE.

dusnyecKkue 1 XMMUYECKHE CBOMCTBA aMUHOB (peakUu C KUCJIOTaMU U TOPECHUS)
W aMHUHOKHCIOT (Ha mpuMepe rimiuHa). HabmomeHwne w — omucanue
JEMOHCTPALMOHHBIX OMNBITOB: ACHATypalusl OEJIKOB NMpH HArpeBaHWH, LBETHHIC
peakimy O0eJIKoB

OK-07

Pasnen 7. BeicokoMosIeKyIsIpHbIE COeIUHEHUSI

Tema 7.1.
IlnacTmMacchl.
Kayuyku. Bosiokna

IIpakTH4eckoe 3aHsATHE.

OCHOBHBIE TIOHSATHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUI: MOHOMED,
NOJIMMEP, CTPYKTYpHOE 3BEHO, CTEeHb MOJIMMEPU3ALNU, CPEIHss MOJIEKYJIIpHas
macca. OCHOBHBIE METO/ABI CHUHTE3a BBHICOKOMOJEKYISAPHBIX COCJMHEHHHA —
MOJIMMEPHU3ALIUS U TIOJIUKOHIEHCALHSL.

OszHakoMyieHne ¢ 00pa3lamMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
KaydyKOB: IUIACTMAacchl (IOJMOITUJICH, IOJUIPONMIEH, MOIMBUHUIXJIOPH],
MONIMCTUPON); HATYpalIbHBIA W CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIM U HW3OMPEHOBBIN); BOJOKHA (HATypalbHbIE (XJIOMOK, ILIEPCTb,
HIEIK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U
JIaBCaH)

OK-07

Pasnen 8. IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEPKAHNE

Tema 8.1.
XuMHuyeckHe TeXHOJIOTHH NMPodecCHOHATBHOMN
AeATeTbHOCTH

Coaep:xkaHue y4eOHOro MaTepuasia

XuMHSL B TEONE3UU IS COBEPIICHCTBOBAHHUS M3MEPUTENLHBIX TEXHOJOTUH U
peLIeHHUs MPAaKTUIECKUX 3a[auH.

Vcrionp30BaHne XUMUYECKIX METOIOB JJISl CO3JIaHUST H3MEPHUTEIBHBIX IPHOOPOB 1
MaTepuanoB. BiMsHWE XMMHUYECKHX IPOLECCOB HAa TOYHOCTh TEOJE3MUECKHX
u3MepeHuii. Vcronp3oBaHne XUMUYECKIX MaTepUaioB B CO3aHUN COBPEMEHHOTO
o0opymoBaHus ansi reoAe3ud. VHTerpampisi XMMHYECKHX TEXHOJOTHH B

HPaKTHIECKYIO TE€0/IE3HIO.

OK-07




IIpakTH4eckoe 3aHsATHE.

['eoxuMuyeckre METOABbI IIOMCKA ITOJE3HBIX HCKOIIAeMEBIX. I'a30reOoXHMHYECKUE

HUCCICIOBaHU .

Bcero 2 cemectp

40

Bcero uacos

72




3. YCJIOBUS PEAJIN3AIIUU PABOYEHN ITPOTI'PAMMBI JIUCIIUTIJIMHBI
Peanuzanus nporpaMMbl 1M CHUIIIIMHBI TPEOYET HAINYKUS y4eOHOro kKabuHeTa XUMHUU.
O6opynoBanne yaeOHOro kabuHeTa (HarJsiIHbIe TOcoOus): Tabauna Menneneesa, nuppoBbie

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

3.1. Yue0OHoO - MeTOAMYECKOE 00ecIeyeHne

Ceenenust 00 3NMEKTPOHHBIX MOJHOTEKCTOBBIX PECypcax, JOCTYI K KOTOPBIM o0ecrednBaercs Ha
OCHOBAHMHM NPSIMBIX IO OBOPOB

[lepeyeHr  JTOKYMEHTOB, MOATBEPKIAIOMINX  HANUYHE/TIPABO  HMCIHONB30BAHHUS  IH(PPOBBIX
(anmexTpoHHBIX) OubIHOTEK, DBC

KonTpakr Ne 146/1Y ot 29.01.2024 (ObC

1 29.01.2024 — 28.01.2025

«ZNANIUM.COM»)
) J'II/IueVH3H0HHLH/I koHTpakT Ne 190//1Y ot 02.07.2024 (3bC 05.08.2024 — 04.08.2025
HOpaiir — CI10O)
3 | Kontpaxr Ne 310/7TY ot 11.11.2024 (ObC «Jlaub») 11.11.2024 — 10.11.2025
Konrpaxr Ne 114/]TV ot 28.05.2024 (®ITY. 10-11 kn. Uzn-
4 | Bo «IIpocBemenne». DnekTpoHHbIi pecypce CI1O 31.10.2024 — 30.10.2025
«PROFo6pa3oBanue»)
2025-
2026 5 | Kontpaxr Ne 327/]TV ot 25.11.2024 (OBC «IPRbooks») 25.11.2024 — 24.11.2025

Konrpaxr Ne 11771/24PROF/300/1Y ot 28.10.2024

6 (Onexrponnsrii pecype CIIO «PROFob6pa3oBanue») 01122024 -30.11.2025

7 Jorosop Nel01/H2B/2097 ot 28.03.2017 (Hatmonamsrast | 28.03.2017 — 28.03.2022
snekTpoHHas oubmmoreka (HOB)) (rpononranus 10 28.03.2027)

8 Konrpaxr Ne 417/10T ot 28.12.2024 Ha npuoOperenue 01.01.2025 — 31.12.2025

MEPUONYECKUX U3aHUN

9 AKT BBOJIa B 9KCILTyaTalMI0 JINEKTPOHHON OUOINOTEKN

BLAY Ne 33 or 19.01.2016 beccpormo

ObecrieueHHOCTh Y4eOHO IUTepaTypoil pu peanu3anuu padodei mporpaMmbl

3.1.1. OcHOBHBIE UCTOYHUKH:

1. Pymsutuc, I E. Xumunsa: 0a30Bblii ypoBEHb [3JI€KTPOHHBIH pecypc|: y4eOHMK s
0o0pa3oBaTeNbHBIX OpraHM3alfii, peanu3yloIuX o0pa3oBaTeIbHbIE MPOrPAMMBI  CPEIHETrO
npodeccuonansHoro odpazosanus / I'.E. Pymsutuc, ®.I'. ®enpaman. - Xumus: 6a30BbIi YPOBEHb. -
OnextpoH. naH. (1 ¢aiin). - Mocka: [Ipocsemenue, 2024. - 336 c. — Tekcr amekTpoHHBIA. - ISBN
978-5-09-111351-8. - [lepeiiTu K MIPOCMOTPY M3/IAHHUS.

3.1.2. J1OMOIHUTEIIbHbIE HCTOYHUKH

1. MapteiHoBa, T.B. Xumus: y4eOHUK M NPAKTUKYM Uil CPEAHEro NpogecCHOHATBHOIO
obopazoBanusi / T.B. MaprteinoBa, U.B. AptamonoBa, E.b. 'ogyHoB; mon oOmieit pemaknueii T.B.
MapTbiHOBOH. - 2-¢ u3A., ucnp. u gom. - MockBa: M3gatensctBo IOpaiit, 2023. - 368 c. — [DU]-
Pexxum noctyma: <URL:https://urait.ru/bcode/511690>.

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

3. MakcanoBa, JI.A. BpICOKOMOJIEKYNSIpHbIE COEAMHEHUS W MaTepuaibl I MUIICBOU

17



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/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/2024/08/%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-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%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-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.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/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.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
https://profspo.ru/books/139416
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

IpOMBILUIEHHOCTH: yuebHoe mnocobue it CIIO / MakcanoBa JILA., AropoBa O.K. - Mocksa:
WznatensctBo FOpaiit, 2023. — 220 c. - [DU]- Pexxum nocryna: <URL:https://urait.ru/bcode/517743>.

4. AnmapueB, A.M. OOmas 1 HeopraHuyeckas XuMus. JIabopaTOpHBIA NMPAKTHKYM: y4eOHOE
nocobue mus CITO / AnmapHeB A.W., KazakoBa A.A., llleBuunpina JI.B. -MockBa: M3aaTenbcTBo
FOpaiirt, 2023. - 159 c. - [DU]- Pexxum pocryma: <URL:https://urait.ru/bcode/514569>.

3.1.3. Meronuyeckue U3iaHus

1. Xumus [DIEKTPOHHBIA pecypc|: METOAMYECKHe YKa3aHUS MO U3YYCHHIO NUCIUIUIMHBI IS
o0yJarommxcs IO CIENHaTbHOCTAM cpefaHero mnpodeccuonansHoro obpaszoBanmst 21.02.20
«[Ipuknannas reoae3us», 25.02.08 «Okcmyaramnus OCCIUIOTHBIX aBHAIMOHHBIX cHcTeM», 35.02.05
«Arponomus», 38.02.01 «DkoHoMEKa U Oyxrantepckuii yuet (o orpacism)» / [coct. I'.A. Masrann].
- Boponex: Boponexckuii rocyqapcTBeHHbIN arpapHblii yHuBepcuret, 2025. - Pexxum noctyna: nis
aBTOPM30BAaHHBIX TMOJb30BaTeneil. - Tekcrowii ¢aitn. - Adobe Acrobat Reader 4.0. -
<URL:http://catalog.vsau.ru/elib/metod/m10875.pdf>.

3.1.4. Ilepnoauaeckue U3TaHUS:

1. BectHuk BOpoHEXCKOro rocyapCTBEHHOTO arpapHOro YHUBEPCHTETA: TEOPETHYECKUN U
HAy4YHO-TIPaKTHYECKUH XypHas / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Kypnan ananutuaeckoit xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Xypnan ¢usnueckoit xumuu / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. XuMusi M TEXHOJIOTHS NUILEBBIX IMPOAYKTOB [DIEKTpOHHBIH pecypc|: PedepaTuBHblii
xypuain / BUHUTHU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel 1 HHQOPMALIMOHHBIE TTOPTAITBI

1. http://hemi.wallst.ru/ - Xumus. 00pa3oBaTeIbHBIN CAUT IJIS MIKOJLHUKOB U CTYICHTOB.

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 kadeapsr xumuu BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - nextponHas OnOIMOTEKa MATCPHUAIOB IO XHMHH.
6. https://ru.wikipedia.org/ - Bukunenus - SHIIMKIONESIUS HA PYCCKOM SI3bIKE.

3.2. MaTepua/ibHO-TeXHHYECKOe H MPOrpaMMHOe o0ecrnevyeHne

CBeneHusi 0 MpOrpaMMHOM 00eCcredeHUH O0IIEro Ha3HAUYCHUS

No Ha3spanue Pasmemenue
1 | Onepauonnsie cucrembl MS Windows / Linux TK B noxabHOi cern
BI'AY
o | TlakeTsl OHCHBIX IPHIOKEHHUIT Office MS Windows / [1K B nOKaJIBHOM CEeTH
OpenOffice BTAY
3 IMporpammei as1s mpocmotpa daitnos Adobe Reader / DjVu [1K B NOKaJIBHOM CEeTH
Reader Br'AY
4 | Bpayseper Sunexc bpaysep / Mozilla Firefox / Internet 1K B nOKaJIbHOM CEeTH
Explorer BT'AY
IIK B nokaneHOU ceTn
5 | ArtuBupycnas nporpamma DriWeb ES BLAY
. I1K B nokaneHOM ceTn
6 | Ilporpamma-apxuBarop 7-Zip BLAY
7 | Mynstmenua npourpeiBatens MediaPlayer Classic MK s HOIIS(;JX){{,OH et
8 | Ilnardopma onmaiin-o0ydenus eLearning server K s HOII;?X);{,OH ce
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https://urait.ru/bcode/517743
https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m10875.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/

9 | Cucrema kommbroTepHOro TectupoBanus AST Test

TIK B moKanbHOU ceTu
BT'AY

[MomemeHus i BeAeHUs] 00Pa30BaTEILHOTO MpoIiecca U 000PyI0BaHNE

Ne i/t | HammenoBaHue 00BEKTa, IOATBEPHKIAIOIIETO Anpec (MecTOMoJIoKeHnE) 00BEKTa,
HaJIMYNE MaTepHaIbHO-TEXHUIECKOrO MOATBEPKIAIOLIET0 HAINYNE MaTepHAIIbHO-
o0ecredeHusl, ¢ mepeyHeM TEXHUYECKOT0 00ecredeHus (C yka3aHHeM
OCHOBHOT'O 000pY/TOBaHHS HOMEpa TaKoro 00bEKTa B COOTBETCTBUH C
JOKYMEHTaMH 110 TEXHHYECKON
MHBEHTAPHU3AIIHH )

1 VYuebnast ayauropus s nuposeneHus | 394087, Boponexckast o6macTh, I. Boponex,
3aHSATHH BCceX BHJOB, B TOM uwWcie | Y1 TuvmupsseBa, 21. 3maame ydueOHOrO
I'pPYHIIOBBIX u UHAUBAOYAJIBHBIX | KOPITyCa OTACJICHUSL CPEIHET O
KOHCYNbTALMI, TeKymero KonTpons u | IpodeccronansHoro obpasosanms (Kopmyce
npomexxyrounoii  arrecraruu:  kommext | CIIO, obmesxurre Ne 6, ayn. 104
yueOHOl  MeOenu,  JeMOHCTPAIIOHHOE
o0opyIoBaHue, yIeOHO-HATIISTHbBIC TOCOOUS

2 IMomerenue aist camocTosTeNibHOM pabotsl: | 394087, Boponexckast obnacTs, T. Boponex,

KOMILJIEKT y4eOHOM MebenH,
JEMOHCTPAllHOHHOE ~ O0OpyZOBaHUE |
y4eOHO-HaTJIsITHbIC OCOOHS,

KOMIIBIOTEpHAsI TEXHHKA C BO3MOXKHOCTBIO
NOAKIIOUeHUss K cetd «MHTepHeT™» WU
o0ecrieyeHueM JI0CTyla B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO  CpENy,
UCIIONIb3yeMOe TPOrpaMMHOE oOecIieueHne
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sumexc
Bpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

yi.  TumwupszeBa, 21. 3panme yuyeOHOTO
KopItyca OT/IeNICHUS CpeIHero
npodeccuonansHoro  obpaszoanusi  (Kopmyc

CIIO, obomexutue Ne 6), aym.103.

4. ®OHJ] OLIEHOYHBIX CPEJCTB, KOHTPOJIb U OIEHKA PE3YJIbTATOB
OCBOEHUSA ANCHUIIJINHBI

4.1. Onenka PE3yJabTAaTOB OCBOCHUA TUCHUIIJIMHBI

Ko u HaumeHoBaHue (popMupyeMsbIX

(I)OprI U METOAbI KOHTPOJIA U OLCHKH

KOMIIeTeH LU
OK-07 CopeiicTBOBaTh coxpaHeHuto | Dopmvl KORMPOIA OOyUeHUA:
OKpy’)Karollel  cpedsl, pecypcocOepekeHuto, | - AOMaIlHee 3a1aHre TPOO0JIEMHOro Xapakrepa;

OpUMCHATH 3HAHUA 00 HU3MEHEHHH KiumMara,

IMPAaKTUYICCKUC 3aJaHu A Ha peaIcHneC

TIPUHITUTIBL OepeKITUBOTO MIPOU3BOACTBA,
3¢(PEeKTUBHO JEHCTBOBaTh B  YPE3BBIYANHBIX
CUTYaITUIX

XUMUYECKUX 3a]a4
- YCTHBIN OIpPOC;

- TECTUPOBaHUE

Dopmul oyenKu pe3yrbmamueHOCmu 00y4eHuUA:
TPaJWIMOHHAsT CHUCTEMa OTMETOK B Oamrax 3a
KQXIYI0 BBIIOJHEHHYIO pa0oTy, Ha OCHOBE
KOTOPBIX BBICTABIISIETCA UTOTOBasi OTMETKA.
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4.2. Kputepuu oueHKH pe3yJbTaTOB 00y4eHHs

4.2.1. Kpurepuu oueHku 1ud epeHIIHPOBAHHOIO 3a4€eTa

Onenka, ypoBeHb

OnucaHue KpUTEpUEB

«3auTeHo (OTIMYHO)»,
BBICOKUI YPOBEHb

OOyuarommiicss TOyOOKO M TPOYHO YCBOMJI BECh MPOTPaMMHBIH
Marepuall, UCYEPIIBIBAIOIIE, MOCIIENI0BATEIFHO, TPAMOTHO U JIOTHYECKU
CTPOMHO €ro M3jaraer, He 3aTPyAHAETCS C OTBETOM MPH BUIOM3MEHEHUH
3aJlaHds, CBOOONHO CHpaBisIeTCs € 3aJadaMd M [PAaKTHYECKUMH
3alaHHUAMHA, IIPaBUJIBHO O6OCHOBI)IBaeT MPUHATBIC PCIICHHA, YMECT
CaMOCTOSTENIbHO 0000111aTh U U3/1araTh MaTepuall, HE IOMyCcKas OIHOOK.

«3a4TeHo (XOpOoIIOo)»,
MOBBIILICHHBIA YPOBEHb

OOyuarormmiicss TBEp/IO 3HACT MPOTPAMMHBIM MaTepHall, TPAaMOTHO U TO
CYLIECTBY M3JIaraeT ero, He JOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE€ HA BOIPOC, MOXKET IPAaBUJIBHO IIPUMEHSTH TEOPETUUECKHUE
MOJIOKEHUSA M BJaZceT HEOOXOAMMBIMH YMEHHMSIMA W HaBBIKAMH IPH
BBINOJIHEHUU NIPAKTUYECKUX 3aJaHUH.

«3a4yTeHo
(YIOBIETBOPUTEIHLHO »,
MOPOTOBBIN YPOBEHb

OOyuaromuiicsi yCBOWJI TOJBKO OCHOBHOW Marepuaji, HO HeE 3HaerT
OTACNBHBIX  JeTalield,  JIONMyCKaeT  HETOYHOCTH,  HEIOCTaTOYHO
npaBuUjibHbIE  (OPMYJIMPOBKM, HapyllaeT —I[OCIeJ0BATEIbHOCTh B
U3JI0KEHUH TPOrPaMMHOr0 MaTepuasia M HCHBITHIBACT 3aTPYAHEHUS B
BBIIIOJIHEHNH NPAKTHUECKUX 33/IaHUH.

«He3aureno
(HEeYyIOBIETBOPUTEIBHO)»
HU3KUN YPOBEHb

OOyuJarormuiicss He 3HACT 3HAYMTENBHOW YacTH IMPOTPAMMHOTO
Marepuana, JIOMyCKaeT CYIICCTBEHHBIE OIMOKUA, C  OOJBIIUMHU
3aTpyIHEHUSMH BBITIOIHSIET TPAKTHYECKUE 3a/IaHU S, 3a/1a4H.

4.2.2. Kputepuu olleHKH TeCTHPOBAHHUS

Onenka, ypoBeHb

IToxa3aTens OLEeHKH

«OTIYHOY,
BBICOKMI YPOBEHD

He menee 90 % OayutoB 3a 3a0aHus TECTA.

«Xopomioy,
MPOABUHYTHIN YPOBEHB

He Menee 75 % 0aiuioB 3a3aaHus TECTA.

«Y 1OBJIETBOPUTEIIEHOY,
ITOPOTOBBIN YPOBEHB

He menee 55 % 0asuioB 3a1anHus TecTa.

«HeynoBneTBopUTEIBHOY»
HU3KHUI YpOBEHB

Menee 55 % 0aju1oB 3a 3a7aHUs TeCTa.

4.2.3. KpuTepum olleHKH YCTHOTO OIpoca

Orenka, ypoBeHb

Ornucanne KpUTepueB

«OTnuaHOoY,
BBICOKUN YPOBEHb

BrictaBnsiercs, ecnmy 0oO0y4aromIuiics IOCIEOBATENBHO, YETKO, CBSI3HO,
000CHOBaHHO M 0€30MMO0YHO H3NaracT y4yeOHbI MaTephall; 1aeT OTBET B
JIOTHYECKOH  TMOCTEOBATENFHOCTH C  HMCIOJIB30BAHUEM  TPUHSTOM
TEpMHUHOJIOTHY; TIOKa3bIBAET IOHWMAaHWE CYIIHOCTH pPacCMaTPUBAEMBIX
MOHATHHN, SBJICHUM W 3aKOHOMEPHOCTEH, TEOpHii, B3aMMOCBS3EH; yMeeT
BBIIEISITH TJIABHOE, CAMOCTOSITENIFHO TOATBEPIKIATH OTBET KOHKPETHBIMHU
npuMepamu, (QakTamH; CaMOCTOSTENBHO aHalu3upyer U 00o0maer
TEOPETUYECKU MaTepuai; CBOOOIHO YCTaHABIMBACT MEXIIPEIMETHBIE (Ha
OCHOBE paHee NPHOOPETCHHBIX 3HAHWN) W BHYTPUIIPEAMETHBIC CBSI3H;
YBEPEHHO U 0e30IIMO00YHO MPUMEHSET MOJTYyYEHHBIC 3HAHUS B PELICHUU
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HOBBIX, paHEe HE BCTPEUABLIMXCSA 3aJa4; palUOHAJIbHO WCIOIB3yET
CIIpaBOYHbIE MaTepHuajbl, Yy4eOHWK, JOMOJHHUTEIBHYIO JIUTEpaTrypy,
MpUMEHSET YHOPAJOYEHHYIO CHCTEMY VYCIOBHBIX OOO3HAUEHHWH IpH
BEJICHUU 3allUCei, CONPOBOXKAAIOLUIMX OTBET; [OIYCKAaeT B OTBETE
HE/I0YEeThl, KOTOPbIE JIETKO UCTIPABIISIET IO TPeOOBAHUIO TPEnoAaBaTesl.

«Xopormio,
MOBBILIEHHBIN YPOBEHb

BricTaBnsiercs, ecii 00yJaroNIUiACs MOKa3bIBACT 3HAHUE BCETO M3YyUSHHOTIO
y4eOHOro Marepuasa; JaeT B OCHOBHOM IIPaBHJIBHBIN OTBET; Y4eOHBIN
MaTrepuan W3naraeT B OOOCHOBAaHHOW JIOTHUECKOW MOCIe0BATEILHOCTH,
MpH 3TOM JOIyCKaeT OAHY HErpyOyr OmuOKy wim He Oonee ABYX
HEJIOUETOB B MCIOJH30BAHNY TEPMHUHOJIOTHH YU4eOHOTO MpeMeTa, KOTOphIe
MOXXET WCIPaBUTh CaMOCTOSITENBHO, aHamM3upyeT M 00oO0maer
TEOPEeTHYECKUI Marepua; COOJII0aeT OCHOBHBIC MpaBUJa KYJIbTYPbhI
YCTHOM  peu; TPUMEHSET  YIOPSAOYCHHYIO CHCTEMY  YCIOBHBIX
0003HaYCHHUI TPU BEJICHUHU 3aIUCEl, COPOBOXKIAIOIINX OTBET.

«Y IOBJIIETBOPUTEIIEHOY,
IIOPOTrOBBIN YPOBEHB

BricTaBisiercs, eciu 0OydaronIuiics: TEMOHCTPUPYET YCBOEHUE OCHOBHOTO
coziepkaHusi yueOHOro Marepuana, UMeeT MpoOelibl, He MPEHSTCTBYIOIINE
JanbHEHIIEMy YCBOCHHUIO Y4eOHOrO MaTepHaja; NPUMEHSET IOTy4YeHHBIS
3HAHUS NPU OTBETE HA BOIPOC, AHAIM3E INPEJIOKCHHBIX CUTYalHd IO
00pa3sily; JOMycKaeT OMIMOKM B MCHOJIB30BAHUHM TEPMHHOJOTUU Yy4eOHOTO
IpeIMeTa; IOKa3bIBaeT HEJOCTATOYHYI0 C(HOPMHUPOBAHHOCTH OTACIIBHBIX
3HAHMH W YMCHWIA; BBIBOABI W OOOOIICHUS apryMeHTHpyeT ciado,
JIOMTyCKaeT B HUX OIIMOKW; 3aTpPyJHSIETCS MpU aHainM3e W OO0OOIIeHUU
y4eOHOro Marepraia; AaeT HEelOJIHbIE OTBEThI Ha BOIIPOCHI MPENOIaBaTelis
WM BOCIIPOU3BOIUT COJEpKaHWE paHee MPOYUTAHHOTO y4eOHOTO TEKCTa,
cnabo CBS3aHHOTO C 3aJaHHBIM BOIIPOCOM; UCIIOJNB3YET HEYHOPSIOYCHHYIO
CHCTEMY  YCIOBHBIX  OOO3HA4YeHW TP  BEICHUM  3allHCeid,
COMPOBOXKAAIOLIMAX OTBET.

«HeynoBneTBopUTEIBHO,
HU3KUHA YpOBEHb

BeicTaBnsiercs, ecim oOydaronmiics: He pacKpblil OCHOBHOE COZICp)KaHHUE
y4eOHOro Marepuana B Mpejeliax IOCTABICHHBIX BOIPOCOB; HE yMEET
MPUMEHATh MMEIONIMECS 3HAHHMS K PEHICHUI0O KOHKPETHBIX BOMPOCOB M
3aad Mo oOpasily; JOMyCKaeT B OTBeTe Oojee JBYX TpyObIX OMHOOK,
KOTOpbIE HE MOXKET HCIPAaBUTh JaKe IMPU MOMOLIM OOYyYaOIUXCS |
MpenoaBares.

4.3. OneHo4Hble cpeacrea AJidd NPOBEACHUS TEKYIIEr0 KOHTPOJISI yCII€EBACMOCTH

TecToBBIE 3aaHUA

1. 3anummmre MpaBUIBHBIN OTBET
Jlnst aTeHa He XapaKTepHBI PEAKIUH .........
IIpaBUJIBHBIN 0TBET: 3aMEIICHUS

2. 3anuImTe NpaBUIBHBIA OTBET
Kakoe coequnenune odpasyercs Ipy OKUCIEHUH 3THIIOBOTIO criupTa’?
IIpaBHIBHBIN OTBET: YKCYCHBIH aJIbJeru/l

3. 3anuiuuTe NpaBUIbHBIA OTBET

B peakiuu: Cu + 4HNO3 (konir) — Cu(NO3); + 2NO,1 + 2H,0
BOCCTAHOBUTEIIb OTJAET CKOJIBKO JIEKTPOHOB?

IIpaBuibHbIN oTBET: 28

4. 3anuimTe NpaBUIbHBINA OTBET
[Tpu nuccormanyuy HUTpaTa MarHus o0pasyroTcs. .. ...
MpaBuapuelii orBer: Mg®" 1 2NO;3

5. 3anuumTe NpaBUIBHBIN OTBET
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XUMHUYECKas CBSI3b B XJIOPUAE HATPUA. . ...
IIpaBuiIbHBIN 0TBET: HOHHAA

6. 3anuInuTe NPaBUIIbHBII OTBET
Maccogas gonst pochopa B nuruapodocdare Hatpus paBHa.....
IIpaBuibHblii oTBeT: 26%

7. 3anummTe NpaBUIbHBINA OTBET

Kax Ha3bIBalOTCS allMKIMYECKUE HENpeAesbHbIE YTIIeBOAOPO/IbI,
coJepKallre OgHy TPOMHYIO CBSI3b MEX1y aTOMaMH yriepoaa?
IpaBuJbHBIN OTBET: AJTKUHBI

8. 3anuimTe MpaBUIBLHBIN OTBET
XUMHUYECKHUH 2JIEMEHT, B aTOM€ KOTOpOro 14 mpoTOHOB, Ha3bIBAETCH. ..
IIpaBHJIBHBIN OTBET: KPEMHUN

9. 3anummTe MpPaBUIBHBIA OTBET
®opmynie ROz oTBeuaeT cocTaB BBICHIMX OKCHUJIOB 3JIEMEHTOB ... TPYIIIHIL.
IIpaBUJIBHBIN OTBET: IECTOMN

10. 3anummTe NPaBUILHBINA OTBET
KonnuecTBo sHEpreTHUECKUX YPOBHEH 171 3JIEMEHTOB COOTBETCTBYET HOMEDY ...
IIpaBuaBHBIN 0TBET: [IEpPHUOIA

11. 3anumuTe npaBUIbHBIA OTBET

Briciyto BaJl€HTHOCTh XMMHUYECKOT'0 3JIEMEHTA MOKHO O PEIEIUTD
110 HOMEpY... B IEPHOJUIECKOIN CUCTEME.

IIpaBuJIbHBIN OTBET: IPYIIIBI

12. 3anummTe nMpaBUIBHBIN OTBET
B nepuoae metajimueckue CBOMCTBA 3JIEMEHTOB ... CJI€BA HAIIPaBo.
IIpaBUIBHBINH OTBET: YMEHBIIIAIOTCS

13. 3anummTe NpaBUIbHBIN OTBET

XHUMHUYECKHI AIEMEHT, B aTOMHOM SIIPE KOTOPOro 1 mpoToH u
HET HEUTPOHOB, Ha3bIBACTCHA. ..

IIpaBHIBHBIN 0TBET: BOAOPOL

14. 3anummTe mpaBUIbHBIA OTBET
B rnaBHBIX mOATrpynmmax HeMETATIMYECKUE CBOWCTBA SJIEMEHTOB CHHU3Y BBEPX. ..
IIpaBHJIBHBIN OTBET: BO3pacTalOT

15. YcranoBuTE npaBUIILHOE COOTBETCTBUE MEXAY CTPYKTYpHOH (hopMyIoil Bemiectsa u
€ro Ha3BaHUEM

CrpykrypHas dopmyna Hazpanue
BEIIIECTBA
A) HCHO 1) anreron
b) CH;COCHj; 2) METHJIIPOTIAHAITh
B) (CHj3),CH-CHO 3) Oyrananb-1
4)dbopmanbaerua

IIpaBuiabHblii oTBeT: A-4, b-1, B-2
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16. YcranoBure IMpaBHUJIIbHOC COOTBCTCTBHUC MCXKIY ABYMS BCHICCTBAMU U PCAKTUBOM, C
IIOMOIIBIO KOTOPOI'O MOXXHO PA3JIMYHUTL 3THU BCUICCTBA

BemectBa PeakTus
A) HNOzm KNO; 1) MeTuIOpanx
b) K;SO,u NaNO3 2) Zn(NO3),
B) Agu Zn 3) Ba(NO3),
4) HBr

IIpaBuabHblii oTBeT: A-1, b-3, B-4

17. Pacriosoxxure dJIEMEHTEL B MMOPAAKE YMCHBIICHUA UX JJICKTPOOTPUIATCIIbHOCTH
1P

2) N

3)0

4) F

IMpaBuiabHbIi 0TBeT:4321

18 Pacrronoxxure MeTauinl B MOpAAKE YBCIIMUCHUA UX AKTUBHOCTU
1)Ca

2) Al

3) Na

4) Cu

IpaBuiabHbIi 0TBeT:4231

19. ®opmyna okcua Kaaus:
(?) HNO3

(?) CaO

(N KO

(?) KOH

20. ITpu okuciieHnn anbaeruaa o0pasyercs:
(!) mepBUYHBIH crMpPT

(?) BTOpUYHBIIA CIUPT

(?) cnoxubIit 3hup

(?) xkapOoHOBast KHUCIIOTA

21. Opranuueckasi XAMHS - 3TO XUMHUSI COETUHEHUI:
(!) yrmepona

(?) azora

(?) xucnopona

(?) xsopa

22. [lpenenbHbie YIIEBOIOPOIBI XaPAKTEPU3YIOTCS HATHUUEM:
(?) KpaTHBIX U apOMATHYECKOI0 THIIA CBA3CH

(!) omuHApHBIX CBs3CH

(?) xpaTHBIX cBs3El

(?) apomaTHYECKOTO THIIA CBS3U

23. Ha3BaHue ajnkaHy JaeTcs 0 BEIUYHHE:
(!) camoli NIMHHO¥ LeNH yriIepoAHBIX AaTOMOB
(?) camoli KOPOTKOI#i IEMHU YIIIEPOIHBIX aTOMOB
(?) caMbIX MEJKUX paTUKaoB
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(?) OokOBBIX HEMEH

24. O6mas gopmyna CyHzn2 COOTBETCTBYET CIENYIOMIUM KJIacCaM YTJIEBOOPOIOB:
(?) Ankenbt

(?) Ankanbt

(1) Anxunbr

(?) Apenbt

25. K BugaM XMMHYECKOH CBSI3U B METAJIaX OTHOCUTCS:
(?) Uonnas

(?) DnexTpuueckas

(?) KoBaneuTtHas

(!) MeTtammnaeckas

26. BemiectBa, oOpasyromnpecs Mpyu TOPEeHNH OPraHUYECKUX BEIECTB:
(") Yrnekwucisrii ra3

(?) Bomopon

(?) Yrnepon

(?) Heon

27. B 3aBUCHMOCTH OT MOPSI/IKA COSTUHEHUS aTOMOB yIJIepo/a B LEMH
OpPraHUYEeCKUE COCAUHEHHS MOTYT OBITh. ..

(?) ®yukIMOHATBHBIE

(!) Aumkmuueckue

(?) KapOouuknmyeckue

(?) HepactBopumbie

28. MakcuMalibHO€ YHCIIO 3JIEKTPOHOB, KOTOPBIE MOTYT IIOMECTUTHCS
Ha 2 3JIGKTPOHHOM YpPOBHE:

7?2

M8

(?) 18

(?) 32

29. B nepuogax MeTaJuIM4eCKUE CBOWCTBA 3JIEMEHTOB:
(!) yMeHBLIAIOTCS C YBEIMYCHHEM MOPSIKOBOTO

(?) u3meHsIOTCS CiTy4aiftHBIM HOMEpa 00pa3oM

(?) BO3pacTaroT ¢ yBeIMUCHHEM MOPSAKOBOIO

(?) He u3MeHsIOTCSI HOMepa

30. CBs13b B MeTA/IAX M CIIaBaX, 00yCIOBJICHHAS B3aHMO/ICHCTBHEM
OTHOCHTEIILHO CBOOOIHBIX IEKTPOHOB ¢ KATHOHAMH B y3JIaX
KPHUCTAJZIMYECKON PEIISTKH, Ha3bIBACTCS

(!) meTaumueckas

(?) BomopoHas

(?) nonnas

(?) xoBaseHTHAs

31. Kakoii criupT B TEXHUKE Ha3bIBAIOT JeHaTypaToM? ['1e ero ncnosis3yroT?
(?) mponuIoBBIH

(?) MeTUnOBBI

(1) sTunOBBII

(?) U30MPONUIIOBBII
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32. KapOoxcurepanusi. 3HaKOMO JId BaM MOHATHE «kapOokcutepanus»? B tepameBTHUECKHX
LENAX UCMOJb3YIOT ra3oo0pa3Hoe BemecTBo. [10g00HYyI0 METOANKY HAa3bIBAIOT «T'a30BBIMU YKOIAMM,
OHa WCIOJb3yeTCs Uil JICUCHUsI CepAEYHO-COCYAUCTHIX 3a00JIeBaHUMN, TOBBIIMIEHUS AJIACTHYHOCTH
Koxku. [loBbIIEHHE COAepKaHMs ATOrO raa B KPOBU TOBOPHUT O HEKAYECTBEHHON (YHKIIMH KPOBH.
DTOT ra3 UCMHOIb3YETCs B TBEPIOM BUJE B MUIIEBON MPOMBIIUICHHOCTH JIJII XPAaHEHHS U TIEPEBO3KH
MIPOAYKTOB: PBIOBI, Msica, MOPOXKEHOTO.

3aganue

Bei0epuTe 0AMH NPABUIBHBIH OTBET:

1. O xakoMm BemiecTBe UAET peub?

(!) yrnexucslii ra3

(?) xkucmopon

(?) ammmax

2. KakuMu XUMHUYECKUMH CBOWCTBAMH 00J1a/Ia€T 3TO BEIIECCTBO?

(!) KUCTOTHBIMU

(?) oCHOBHBIMH

(?) ampoTrepabiMU

3. C 4emM MOXKET BCTYIaTh BO B3aUMOJeCTBUE?

(!) c BOmo#, OCHOBHBIMU OKCHAAMH, [IeI0YaMHU, HEKOTOPBIMH COJISIMH

(?) c BOJOM, KUCIOTHBIMU OKCHIAMH, LIEI0YaMU, HEKOTOPBIMHU COJISIMH

(?) ¢ BO/IOM, KUCIIOTHBIMHA OKCHJIAMH, KHCIIOTAMHU, HEKOTOPBIMU COJIIMH

4. C noMOoIIbI0 KAaKOTr0 BELIECTBA €r0 MOKHO OOHAPYKUTh?

(?) benondranenna

(?) 6poMHOi#1 BOBI

(!) U3BECTKOBOM BOJBI

33. Auerminen OZHUM U3 CaMBIX PacHpOCTPAaHEHHBIX CIIOCOOOB CBApKHU ILJIABJIICHUEM SIBIISICTCS
ra3oBasi cCBapka, KOTopasi MPOM3BOAUTCS ¢ 00pa3oBaHUEM Ta30BOrO IJIAMEHU B KaHajlaX CBapOYHOU
ropenku. OOpa3zoBaHue ra30CBapOYHOIO IUIAMEHHM HEBO3MOXHO 0e3 rasa aneruieHa. TexHuyeckuit
aIleTUJICH MOTYYar0T U3 KapOuaa KalbIusl.

3ananue

1. CocTaBbpTe ypaBHEHUE PEAKIINY [TOJTyUEHHUS al[€TUIICHA;

2. CocTaBbTe YpaBHEHUE PEAKIMU TOPEHHS alleTUIICHA,

3. Bpiuuciautre o0BEM aleTuieHa IMOJYYEHHOro M3 KapOuaa Kamplus Maccod 128 r,
comepxamero 5% mnpumeceil, ecaum BbIXOoA aneTuieHa coctaBisieT 80% OT TeopeTH4ecKd
BO3MOXHOTO.

34. MonouHas kucnota. [IpoMexXyTOUYHBIM NMPOJYKTOM OOMEHA Yy TEIUIOKPOBHBIX JKMBOTHBIX
ABJIAETCSI MOJIOYHAsl KHMCJIOTA. 3amax 3TOM KHCJIOThl KPOBOCOCYLIME HACEKOMBIE YJABJIMBAIOT Ha
3HAYUTEIBHOM PACCTOSIHUU.

3aganue

1. YcranoBure Qopmysly MOJOYHOW KHUCJIOTBHL, KOTOpas IOMOraeT HAaCEKOMBIM HAaXOIUTh
TETLIOKPOBHBIX JKHBOTHBIX, €CIIA MAaCCOBBIC JIOJM AJIEMEHTOB B Heil cocTaBisiroT: yriaepona — 40,00%,
Bogopona — 6,67%, kucnopona — 53,33%.

2. CocraBpTe CTPYKTYpHYIO (OpMYJTy MOJOYHOH KHCIOTH. Ha3zoBure KHCIOTY 110
Homenknatype MIOITAK.

YcrHblii onpoc
1. Yro sBAseTCA NpeAMETOM U3yUEHUs XUMUU?
2. Kakue 4acTullbl Ha3bIBalOT ATOMbI U MOJIEKYJIbI?
3. Oxapakrepusyiite siBjaeHue asuiorponuu. Kakue ¢pakTopbl ero BbI3bIBAIOT?
4. Kakoe BelecTBO Ha3bIBAIOT CIIOXKHBIM?
5. Urto moka3pIBaeT XuMH4ecKas popmya?
6. Oxapakrepusyite MOHATUSA «OTHOCUTEJIbHAS aTOMHas Macca

XUMHUUYCCKOI'0O 2JIEMCHTA», KOTHOCUTCIIbHAA MOJICKYJIIpHAA MacCa BEIICCTBA»
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7. ChopmynupyiTe 3aKOH COXpPaHEHHUS MacChl BELIECTB.

8. CopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. SIBISETCS M 3TOT 3aKOH
YHUBEPCAJIbHBIM JIJ151 BCEX BEIIECTB?

9. Chopmymnupyiite 3akoH ABoraapo. Kakue ciencTBusi U3 ITOro 3aKOHa HUMEIOT
Ba)KHOE 3HAYEHUE JJIsI XUMHUUECKUX pacyeToB?

10. ®opmynupoBka nepuoandeckoro 3akona /. 1. Menneneena.

11. Yro takoe nepuoa? Uto mokaszsiBaeT HOMep nepuoaa. Kakue nepuosbl Bbl 3HaeTe?

12. Yro Takoe rpynmna? Uro moka3siBaeT HOMEP TPYIIIIHI?

13. Yro takoe noarpynmnsl? Kakue moarpynmsl Bel 3HaeTe?

14. Yro noka3bIBaeT MOPSIKOBBIA HOMEP XUMHUUECKOTO 3JIeMeHTa?

15. Kak yctpoeno atomuoe sigpo? Uto Takoe nu30Tombi?

16. Kakyro XuMHUYECKYIO CBSI3b Ha3bIBAIOT KOBaJICHTHON? Kakue nmpu3HaKu yYUTHIBAIOT
MIpU KJIacCU(pHUKAIIUU KOBAJICHTHBIX CBSI3EH?

17. KaxoBbl MEXaHNU3MbI 00Pa30BaHMsI KOBAJIEHTHOM CBS3U?

18. Uro Takoe noHHast cBs3b? [l KaKMX COEMHEHUN OHAa XapaKTHpHA?

19. KaknMu 0COOEHHOCTSIMM XapaKTEpU3yeTCsi CTPOCHUE aTOMOB METaJIJIOB?

20. OxapakTepusyiiTe NOHATHE «MeTaJUIMYecKas cBs3b». UTOo cOMmkKaeT 3Ty CBs3b C
MOHHOU U KOBAJICHTHOM CBSA3SIMU?

21. Yro takoe cmecu? Kakue Tumbl cmeceil pa3janyaroT MO arperaTHOMY COCTOSIHU IO
00pa3yIoIMX UX BemecTs?

22. Yro Takoe nucnepcHele cucteMbl? C KakMMH OUCIEPCHBIMH CHCTEMAaMHU BBI
CTAJIKUBAETECh HA IPOU3BOJCTBEHHOM MpPAaKTHKE U OyAere MMeTh Jel0 B NpodeccHOoHaTIbHOU
NEATENLHOCTH?

23. Kakyto poJib UTpaeT BoJia B MPOIIECCE IEKTPOJIUTUIECKON JUCCcoraun?

24. OxapakTepu3yuTe NOHITHE «CTENEHb JIEKTPOJIUTUYECKON auccouunanuu» Ha kakue
IPYIIIbI IESTCS 3JIEKTPOIUTHI IO CTENEHU AU CCOLUAUN?

25. Okcuapl. X knaccupukanus.

26. Kucnotsl, knaccudukarus, cBoiictsa. [Ipumeps! KUCIOT.

27. OcHoBaHus, Kiaccu(uKaiys, COBONCTBA.

28. AMdoTepHbIe THIPOKCHIBL.

29. Conu, xknaccupukaiys. YTo o01Iero Mexxay OCHOBHBIMU M KUCIIBIMHU COJISIMU?

30. Kakue acnekTsl Bameil mpodeccoHaIbHON esATeNbHOCTH Tpedyer 3HaHus o pH?
OO6ocHy¥iTe OTBET.

31. OxapakTepu3ylTe OKHCIUTEIbHbBIE CBOWCTBA HEMETAIIIOB?

32. Yro uzyuaet opranndeckas xuMusi? Kakue BemecTBa Ha3bIBalOT OPraHUYECKIUMU ?

33. CdopmynupyiiTe M TOSICHUTE OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHYECKOTO
crpoenust A.M. byrneposa.

34. Ha3oBUTE€ OCHOBHBIE THUIIBI PEAKLIMU B HEOPraHUYECKOM M OPraHUYEeCKON XMMMH.
Kakue peakuuu Ha3bIBaIOT peakUsIMU JE€rUAPUPOBAHUA?

35. Uro obmiero u B 4eM pa3iuyusi MEKIY PEaKIUSAMHU MPUCOCTUHEHHH C ydyacTHEM
AJIKEHOB. M JUEHOBBIX YIJIeBOA0PO0B? OTBET MOATBEPAUTE YPaBHEHUS XUMUYECKUX PEAKIUIL.

36. Kakue yriesonopo/ibl Ha3bIBalOT apomaTrueckumu (apensl)? Ilpusenure npumep.

37.Yto takoe nzomepus? YTo Takoe roMoaoru?

38. Urto Takoe pyHKIIMOHAJIbHAS rpyIa?

39. Kakue kimacchl OpraHM4eCKUX COSAMHEHUH BbI 3HaeTe?

40. IlpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB.

41. OcoOeHHOCTH CTPOECHHUS YTIEBOIOPOIOB.

42. Tunpl THOpUAN3AIIAN, XapAKTEPHBIE JIJIST YTIIEBOIOPOIOB.

43. Knaccuduxanus KHCIOPOACOACPKAITIX OPraHUIECKUX COSTUHCHHI .

44. OcoOEHHOCTH CTPOCHHUS CTUPTOB M X H30MEPHUS.

45. Kakue XMUMHUYECKHE CBOWCTBA XapaKTEPHBI AJI1 CIUPTOB?

46. Yto Takoe (enonbl? Kakue cBoiicTBa (peHOA JIEKAT B OCHOBE €0 IPUMEHEHUS?

47.Yto Takoe ajpaeruap?
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48. YTo Takoe KETOHBI?

49. Kakue BeliecTBa Ha3bIBalOT KAPOOHOBBIMU KU CIIOTaMU ?

50. Kakue cBOWCTBA SBJSIOTCS OOIIMMHU JIJII HEOPraHUYECKUX M OPraHUYECKHUX KHUCIOT?

51. Yrto Takoe KupbI?

52. Yro takoe Maprapun? Ero nonyuenue.

53. Yro takoe Mbu1a? X nomydeHue.

54. Kakue BeliecTBa Ha3bIBalOT YIJIEBOJAMHU?

55. Knaccudukanus yrieBooB.

56.Yto Takoe MoHocaxapuasl? [IpuBeante npumMepsl.

57. Kakue cBoMCTBA TIIOKO3bI HAXOAST MPAKTHUYECKOE PUMEHEHHEe?

58. Uto takoe nucaxapuasi? [IpuBenute nmpumMepsl, UX KiacCHpUKAIIHS.

59. Uro Takoe momucaxapuasi? [IpuBenure mpumMepsl.

60. B yem CXOCTBO M pa3iInyue Kpaxmaa U HeUTF0I03b17

61. Knaccudukarus azoTcoaepKamnux OpraHnuecKuX COeTMHEeHUM.

62. Kakue BelecTBa Ha3bIBAIOT aMUHAMH ?

63. Uro Takoe aHUJIMH, €ro CTPOEHUE U CBOWCTBA?

64. Uto Takoe aMHHOKHCIIOTEI?

65. Kakumu cBoiicTBaM# 00J1aJal0T aMUHOKUCIIOTHI?

66. Kakue Beriectsa oTHOCATCS K Oenkam?

67. Uro Takoe neHarypauus 6enkoB?

68. IlonuMmepsl, ux KiIaccupuKalus.

69. Kakue monumepsl Ha3bIBAIOT UCKYCCTBEHHBIMU? B ueM ux oTiudme ot mpupogHbix?

70. YUrto Ttakoe BomokHa? Kakue BBl BOJIOKOH BBI 3HaeTe?

71. byaymee mnoaMMEpHBIX MaTepuaioB. HeoOXoauMoOcCTh CO37aHHsI TOJIUMEPOB,
pasyiararonIuxcsi B €CTECTBEHHBIX YCIOBUSX U HE 3arPSI3HAIONIMX OKPYKAIOIIYIO CpEedy.

72. Kakve WHHOBallMOHHBIE MAaTepHalbl TPUMEHSIOTCS B CO3JaHHH COBPEMEHHOTO
000pyI0BaHUS AJISI T€OIe3UH ?

73. Kakue XuMU4eCcKHe MPOLECChl BaXHBI ISl T€01e3Un?

74. Kakue XuMHUECKHE MaTepUaJIbl UCIOJB3YIOT B Teoae3un?

4.4. OueHoOYHbIC CPEACTBA JAJIS1 NPOBEACHUS NMPOMEKYTOYHOM aTTeCTAlMHU
Bonpocs! pis nudpdepeHunpoBaHHOr0 3a4eTa

1. OcHOBHBIE XMUMHUYECKHE MOHATHS (XMMHUYECKUH HIIEMEHT, aTOM, MOJIEKyJla, H30TOIBL,
OTHOCHUTEIbHAsl aTOMHAsI Macca, OTHOCUTEIbHAS MOJIEKYJIIpHAsl Macca, MOJb, KOJIMYECTBO BEIIECTBA,
MOJISIpHAs Macca, XuMudeckas GopMysa, XUMHYECKas peaklys, XMMUUECKIE YPaBHEHUS).

2. OCHOBHBIE XUMUYECKUE 3aKOHBI.

3. Ileproanyeckuii 3aKOH W TEPHOJMYECKAs] CUCTEMa XHMHUYECKUX JJIEMEHTOB. M30TOIbI.
CoBpeMeHHOE MOHATHE XUMHUYecKoro anemeHTta. CoBpemeHHas gopmyiupoBka Ilepuoguueckoro
3akoHa. CtpoeHue aroma. @usnuecknil CMbICI IOPSAAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIbI
u nepuozna. Ilepuoguueckoe n3MeHeHNE CBOMCTB JIEMEHTOB: pajuyca aTOMa; SHEPrUU HOHU3ALINY;
IEKTPOOTPULIATENBHOCTH.

4. Tlonstue 00 5JIEKTPOHHOM OpPOUTANM U 3JIEKTpOHHOM oOjake. KBaHTOBbIE uwMcia.
Pacnpenenenne SIeKTPOHOB IO HHEPreTUYECKUM YpPOBHSAM, MOAYPOBHSIM U OpOUTAIsIM B
COOTBETCTBMM C IIPUHIMIIOM HaWMEHbIIeH sHeprun, npuHuunom [laymu u npasunom I'yHaa.

5. DnexTpoHHbIE KOH(UI'YpalMH aTOMOB XHUMHMYECKMX JJIEMEHTOB. BaneHTHbIe
BO3MO)KHOCTH aTOMOB XHMHYECKHUX OJJIEMEHTOB. OJEKTPOHHAs KJIACCH(HUKAIMS XUMHUYECKUX
3JIEMEHTOB: s-, P-d-, f-amemMeHTsI.

6. THIbl XUMHUYECKHUX CBS3€H: KOBAJICHTHAsl, NOHHAsS, METaJUINYeCKasi U BOJLOPOJHAS.

7. [Tonsitue 0 KOMILJIEKCHBIX COCUHEHUSX. KoopanHanunonHoe YUCII0
KOMILIeKcooOpa3oBaTelns. BHyTpeHHss 1 BHelHss chepa KOMITJIEKCOB.

8. Knaccudukanus XuMHUYECKUX peakluii B OPraHu4ecKol M HEOPraHNIeCKOH XUMUH.

9. Krnaccudpuxanum XMMHYECKHX peaknuid (M0 KOJMYECTBY W COCTaBy pEareHTOB W

MNPOAYKTOB pPCaKIMU, MO USMCHCHUIO CTCIICHHU OKHCJICHUSA, HO TCIIJIOBOMY 3(1)(1)€KTy, 10 HAJIU4YHIO
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KarajauzaTopa, Mo (a30BOMY COCTOSHUIO M T.O.). IIpuBecTn npumepbl ypaBHEHUN peakuui K
Ka)X 10l Ki1accuukammm.

10. CkopoCTh XMMHYECKOHW peakiMH, (aKTOPbl, BIHUAIONIME HA CKOPOCTh XUMHUYECKOH
peaknuu. XUMHUYECKOE€ pPAaBHOBECHE W CIOCOOBI ero cmemieHus. [lpuBectn mpumep crnocoOoB
CMEILEHUS] XUMUYECKOT0 paBHOBECHS Ha peaKlUu CUHTE3a aMMHUaKa.

11. Mertamner (monoxkenne B [ICXD J[.U. MenneneeBa, crpoenne atoma, (puamdeckue u
XMMHUYECKHE CBOMCTBA, MpuUMeHeHHe). [IpuBecT mpumepbl XMMHYECKUX Ppeaklui MeTajuloB Ha
KOHKPETHBIX MpuMepax (ypaBHEHHS 3alHCaTh B MOJIEKYJIIPHOM M HIOHHOM BH/JIE).

12. CrnaBsl (BUIBL, NX TPUMEHEHUE).

13. Hemeramns! (monoxenne B [ICXD JI.M. MenneneeBa, cTpoeHne atoma, (pU3NYECKUE U
XMUMHYECKHE CBOICTBa, MpuMeHeHue). [IpuBecTy mpruMepsl XUMHYECKUX peakiuii HEeMETaJlJIOB Ha
KOHKPETHBIX prMepax (ypaBHEHUS 3alucaTh B MOJIEKYJIIPHOM U HOHHOM BUJIE).

14. ®usuko-xuMHuueckas MpUpPOAA paCTBOPEHUsT M  pacTBOpoB. BsaumonelictBue
pacTBOPUTEIIS U paCTBOPEHHOTO BEIECTBA. PaCTBOPUMOCTD BELIECTB.

15. CrnocoObl BbIpa)K€HUS KOHILIEHTPALlMM PACTBOPOB: MaccoBasl [JOJII PacTBOPEHHOTO
BellecTBa (IIPOLEHTHAS ), MOJISIPHASL.

16. Teopus 31eKTpOIUTHYECKON qucconranuu. CTeneHb MEeKTPOJIUTUIECKON TUCCOLNAIITN
U QaxTopsl ee 3aBUCUMOCTU. CUJIbHBIE U CPEAHHE IEKTPOJIUTHI.

17. Huccounanuss Boabl. Bonopoaneiii mnokazatens. Cpena BOJHBIX PacTBOPOB
JIEKTPOJIUTOB.

18. I'maposu3s conen, TUIIBI TUAPOJIN3A.

19. Crenenp okucneHus. OKHCIEHME W BOCCTaHOBJIEHME. BaxHeWIMe OKUCIUTENIN U
BoccTaHoBUTeNM. Kiaccudukanus  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX  peakiuid.  Meton
JNIEKTPOHHOTO OanaHca. BrusHue cpeapl Ha NPOTEKAHHE OKHUCIUTEIbHO-BOCCTAHOBHTEIHHBIX
IIPOLIECCOB.

20. DOnexkTpoaHble MOTEHUMANbl. Psan  cTaHZapTHBIX  3JEKTPOAHBIX  IOTEHIIHAJIOB
(27K TPOXMMHUYECKUH PSIJT HAPSHKEHUM METaJIoB).

21. IIpocThle U CIIOXKHBIE BEIIECTBA.

22. Oxcuapl, ux Knaccuukaims, CriocoObl TOMy4eHUsI 1 XUMUYECKIE CBOM CTBA.

23. OcHOBaHUs, MX KIACCH(PHUKAIUS, CIOCOOBI MOIYIEHUS U XUMUIECKUE CBONCTBA.

24. KucnoTsl, MX KIaccU(pUKanus, CIoCOObI TOTYYEeHUSI 1 XUMHYECKIE CBOMCTRA.

25. Cpennue coyi, uX KiacCu(PUKAIKS, CIIOCOOBI TTOTYyYSHHUSI 1 XUMHYECKHE CBOMCTBRA.

26. Conu cpeiHue, KUCIble, OCHOBHBIC U KOMITJIEKCHBIE.

27. AM(pOTEepHOCTh OKCHJIOB U THUAPOKCHIOB IMEPEXOIHBIX METAJUIOB: B3aUMOJICHCTBHE C
KHUCJIOTaMU U ILEJI0YaMH.

28. IlonokeHne MeTayljIoB B NEPUOAMUECKON CUCTEME U OCOOEHHOCTU CTPOEHUS UX aTOMOB.
[IpocTslie BemecTBa - METAJIBI: CTPOEHUE KPUCTAJIIOB M METAJUIMYECKash XUMHUECKas CBA3b.

29. Tlonoxenne HemeTauioB B llepuomnyeckoil cucreMe, OCOOEHHOCTH CTPOEHHS HX
aTOMOB.

30. IIpenmet opraHMuecKOi XMMUH, €€ 3HAaUCHHE.

31. OcHOBHBIE ITOJIOKEHUS TEOPUHM XUMHUYECKOro cTtpoeHuss A. M bytiieposa.

32. Uzomepusi. Buasr uzomepun.

33. Knaccuduxanus opraHu4eCKUX COCTUHEHUMN.

34. Tlonstre 0 GyHKIUOHAIBHBIX TPYIAX U TOMOJIIOTUYECKUX PSAAX.

35. OcHOBBI HOMEHKJIATYPbI Opranndeckux coequHenuii. [Ipasuna MIOTTAK.

36. Tunsl U MEXaHU3MblI OPraHUYECKUX PEAKITUH.

37. 3omepusi, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHUSI U XUMHYECKUE CBOMCTBA alTKaHOB.

38. 3omepusi, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHUsI U XUMHUYECKHE CBONCTBA aJIKEHOB.

39. M3omepusi, HOMEHKJIATYpa, CIIOCOOBI MOTYyYEHUSI U XUMHUYECKHUE CBOMCTBA AJIKMHOB.

40. TlueHoBbI€ yTII€BOAOPOIbI, 0OCOOEHHOCTH UX CTPOEHUS U CBOMCTBA.

41. OcoOeHHOCTM apoMaTUYECKOM CBA3M. XUMHYECKHE CBOWcTBa apeHoB. IlpaBuia
OpPHEHTALUU B PEAKIUAX NIEKTPOPHIBHOTO 3aMELICHMSL.

42. [lukoanakaHbl, CTPOCHHE, CIIOCOOBI TTOTYYEHHS, 0COOEHHOCTH XUMUYECKHX CBOMCTB.
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43. OnHOaTOMHbIE CHUPTHI (M30MEpHs, CIIOCOOBI IMONYyYEHUs, OCOOEHHOCTH PEaKLHMOHHOM
CIOCOOHOCTH THAPOKCOT PYIIIBI, XUMUYECKUE CBOWCTBA).

44. MHOroaTtoMHbIE CIHUPTHI (M30MEpHs, CIIOCOOBI TMOJyUYCHHs, OCOOCHHOCTH PEaKIMOHHOMN
CIOCOOHOCTH THAPOKCOT PYIIIBI, XUMUYECKUE CBOWCTBA).

45. deHombl, CTPOCHUE CBOMCTBA, AHTUCENITHYECKAS] AKTUBHOCTb.

46. Anbaerunbl ¥ KETOHBI: M30MEpHs, HOMEHKJATypa, CIOCOOBI MOJYyUYECHHS] U XHUMHYECKHE
CBOICTBA.

47. KapOoHoBble KHCIOTH. CTpOeHHE, H30MEpHs, CIOCOOBI TMONXYYCHUS U XUMUYECKUE
CBOMCTBA.

48. Kupel, ux xnaccudukamus, CTPOSHHE, XUMHUYECKHE CBOWCTBA, NpPUMEHEHHE W
Ouonoruyeckas poib.

49. Mbua, TOJTy4eHHE U XUMUYECKHE CBOMCTBA.

50. Vrnesonpl. Knaccudukarnus yrieBogoB. MOHO3BI - TEHTO3bI M T'eKCO3bl. OmnrTudeckas
nzomepuss MoHocaxapuaoB. D- u L-popmbl. Tayromepusi yrieBonoB. AHomepsl. ['HMKO3MIHBIN
rugpokcui. duznueckne U XuMu4ueckue cBorcta. [lonyuenrne u npuMeHeHue.

51. Jucaxapusl, kiaccupukanus, CTpOCHUE, CBOWCTBA, IPUMEHEHUE.

52. Baxuenmue nonucaxapuabl. Kpaxman u 1eminoiio3a, CTpoeHue, CBOWCTBA, IPUMEHEHHUE.

53. Azotcoaepxkaliue cCoequHeHUsI. AMUHBI. AHWINH.

54. AMHHOKHCIOTBHI, KiIaccu(UKalus, CTPOCHUE, MOJy4eHHEe, CBOWCTBA, MPHUMEHEHHUE.
3aMeHUMBbIC 1 HE3aMEHUMBbIC AMUHOKH CJIOTHI.

55. benku, knaccudukamus, CTpoeHne, cBoicTa, KauecTtBeHHbIE peaKkiny Ha OEIIKH.

56. CunTe3, aHaNMM3 W KIacCH(UKAIMSA BBICOKOMOJCKYISIPHBIX coenuHEeHUH. OCHOBHBIC
MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
CTeEHb IMOJMMEpU3aluu, CpeaHsss MoyekyisipHas wMacca. OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMeEpU3alus U MOJIUKOH/ ICH CallHsl.

57. Ilonumepsl, UX KiIaccUPUKALMS, TIPUMEPDI, TPUMEHEHHE.

58. BosnokHa, kinaccudukanus, npuMeHeHHe.

59. Posp xuMu# B 00€CTIEUCHUH IKOJIOTHYECKOMN, SHEPreTUUECKON M MUIIEBON 0€30IacHOCTH,
pa3BUTHH I€01€31HU, CO3JaHNH NHHOBAIIMOHHBIX MAaTEpHAJIOB.

60. Koppo3usi. Buasl koppo3uu, HX XapaKTepHCTHKA.

61. BnusHHEe KOppPO3MH Ha CBOWCTBA MAaTEPHANIOB, HCIIOJB3YEMBIX B TEOIC3MUECCKHUX
WHCTPYMEHTAX.

62. Meroapl 3amUTBl OT KOPPO3MHM MATEPHAIOB, HKCIOIB3YeMBbIX B TEOJAC3HUYECKUX
WHCTPYMEHTAX.
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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
IIPOTrPaMMBI
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