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Pabouas nporpamma cocrasiieHa ¢ yuerom Tpebosanuii PenepanbHOro rocyapcTBEHHOrO

00Opa3oBaTe/IbHOro cranaapTa Beiciuero odpasosanus (Ne211ot 12.03.2015).

110 HarnpasiaeHuro 19.03.02 «npoayKThl MUTAHUA U3 PACTHTEIbHOIO ChIPbS»
npouIHN MOATOTOBKM  TeXHOJIOTHst OPOAMIIbHBIX TPOU3BOJICTB U BUHOIEIHS
TEXHOJIOTMl XPaHEHUst U nepepaboTKu 3epHa

1o nporpamme «OCHOBbI OOIIEH M HEOPraHUYECKON XUMHH»
Tunosas nporpamma no aucuunmue otcyrcreyer. I'on nabopa crynenrtos 2017 r.
Pazpaboruuk nporpaMmsi:

JoueHT kad. HeOPraHMYECKOH XMMUH /Qc(f JL.P.Caduna
(10JIKHOCTB) (nmofnucse) (P.1.0)

Pabouas nporpamma paccmoTtpena u on00peHa Ha 3aceaHuu Kadenpbl HEOPraHHIECKO XUMHH,

MpoToKoJ Ne L or W ot 2017r.

v :
3as. kadenpoii Heopranuyeckoii xumun, npodeccop /&//L/ T AM Ky3Heros
=77 :
(noanuce) (P.H1.0)
COT'JIACOBAHO

[poTokon 3acenanus meToaMuecKkoil KOMUCCHH (aKyJIBTETa, PEATM3YIOIEro MOATOTOBKY
obpasosatenbhoit nporpammsl (BIU) o4 gz, 2017 1. Ne A~

Ilpencenarenb KOMHUCCHH, JOLIEHT et / ,

M.A. TTosmBaHOB

YTBEPXKJIAEHO

LIpoTokon 3acenanus METOANYECKOI KOMHCCHH (DaKyJIbTeTa, K KOTOPOMY OTHOCHUTCS kadenpa-
paspaboruuk PI1 (®XT) or 4 4o/l 2017r. Ne 3

IIpencenarens KOMUCCHH, JIOLIEHT C.C. Bunorpamosa

Havanpank YMIL] JLA. Kuraepa




1. Uenn ocBOEHUA AUCLUNAWHDI

Lenamu ocsoeHusa aucumnnmHol 61.5.8.1 "OcHoBbI 06LLElN U HEOPraHNUYECKOM XMMUK" ABASAIOTCA
a) popmmnpoBaHMe CUCTEMbI OBLLEXMMUNYECKUX 3HAHUIA;

0) bopmHpOBaHKE MPEACTABICHUI O B3aUMOCBS3M XUMHUYECKUX CBOMCTB BEIIECTB M UX CTPOCHHUS;
B) (OPMHPOBAHUE MPECTABICHUI O XUMHYECKOM TTPOIIECCE;
r) hopMUpOBaHHE TPEACTABICHUN O HAPABJICHUH MMPOTEKAHMS XUMHYECKOTO TPOIIecca.

A) dopmMmMpoBaHME 3HAHUIN XMMWUK, CO34aH0LLMX OCHOBY YCNELWHOro YCBOEHUA MaTepuanoBeayeckmx u
cneumnanbHbIX ANCUUNINH;

e) dopmurpoBaHME 0BLWEXMMNYECKMX 3HAHMIA KaK OCHOBbI yCnewHOoM NpodeccMoHanbHOM AeATENbHOCTH.

2. Mecto aucumnauHbl B cTpyKType OO BMNO

OncumnanHa 61.6.8.1 « OcHOBbI 06LLEl U HEOPraHUYECKOM XMMUMN» OTHOCUTCA K 6a30BOM YacTu
ecTecTBeHHO-Hay4Horo umkna OOMN n popmumpyeT y 6akanaBpoBs No HanpasaeHuo noarotoskm 19.03.02
Habop cneumanbHbIX 3HAHUN U KOMMETEHLNIM, HEOOXOANMBIX ANA BbINOJIHEHUA HAy4YHO-
nccnenoBaTeNbCKOM U MHHOBAUMOHHOMW, MPOU3BOACTBEHHO-TEXHONOMMYECKON, SKCNTyaTaLMOHHO-
CEePBMCHOM 06CNYKMBAHUMN, KOHCYNbTALLMOHHO-3KCNEPTHOM, MPOEKTHO-KOHCTPYKTOPCKOM U MPOEKTHO-
TEXHONOrMYECKOM NpodecCMoHaNbHOM AeATeIbHOCTMU.

[nAa ycnewHoro oceoeHma amcumnanHbl 51.6.8.1 « OcHoBbI 06LWEN U HEOPraHUYECKON XMMmUmn» 6akanasp
no HanpasaeHuo NoAroToskKn 19.03.02 «NpoAyKTbl MUTaHWUA U3 PACTUTENBHOIO CbiPbA» A0/XKEH OCBOUTH
LUKONbHbIN KYpPC XMMUM.

OncunnnnHa « OcHOBbI 06LLEN U HEOPraHUYECKON XMMUU» ABNAETCA NPEALECTBYHOLLEN U
Heobxoanma A/1A YCMewHOoro YCBOEHMA NOCAeAYOWMX AUCLUNINH:

a) opraHMYeckasa XMmus;
6) aHanMTUYECKan XUMUS;
B) dpM3nYeckan 1 KonaongHasa Xmmms.

3HaHMA, NONYYEHHbIe NPU U3yYeHUn gucumnamHbl 61.6.8.1 «OcHOBbI 0bLLel U HeopraHNYecKom
XMMUU» MOTYT BbITb MCNOB30BAHbI MPY MPOXOXKAEHUM NPAKTUK (Yy4ebHOW, NPOM3BOACTBEHHOM,
npeaavnIOMHOM, NearorMyeckom) U BbINOAHEH MM BbIMYCKHbIX KBAMPUKALMOHHBIX paboT no
HanpasaeHuto noarotoskun 19.03.02.

3. KomneteHuuu 06yqarow,erocn, d)OpMMpyeMble B pe3y/sibTaTe ocBOeHUA ANCUUNNJINHDbI

1. NK-5 cnocobHocTb UCNONb30BaTh B I'lpaKTM‘-IeCKOﬁ AeATeNnbHOCTU cneunann3npoBaHHble 3HaHUA
d)yHﬂ,aMeHTaﬂbeIX pa3genos ¢M3MKM, XUMWU, BUOXUMUU, MATEMATUKM AnAa oCBOeEHUNA d)MBMLIeCKMX,
XUMUYECKUX, 6VIOXVIMVI‘-I€CKVIX, 6VIOTEXHO}'IOFMLIECKMX, MMKpO6MOJ’IOI’W—I€CKMX, Tennod)m3mqec+<mx npoueccos,
npouncxogAawmx Nnpn non3soacTese NPoAyKToB NMUTAHUA U3 PACTUTENIbHOIO CbipPbA;



2. MK-14 roTtoBHOCTbIO MPOBOAUTbL M3MEPEHUA U HAbAOAEHUA, COCTaBNATb OMUCAHUA MPOBOAMMbIX
nccnefoBaHUM, aHANM3MPOBATb Pe3ynbTaTbl UCCAEAOBAHUIMA M MUCMONb30BAaTb MX MPU HANUCAHWUK
OTYETOB M Hay4HbIX NybANKaLNIA.

B pe3ynbmame oceoeHus oucyunauHsl obyyarouwulica 0onxieH

1) 3nars:

a) IEPUOUYECKYIO CUCTEMY U CTPOEHUE aTOMOB;

0) XUMHUYECKYIO CBSI3b, THIIBI XHMHYECKOW CBSI3M, TEOPUIO BAJICHTHBIX CBS3CH, TEOPHIO
TUOpUTU3AIINH;

B) PacTBOPEHI, CIIOCOOBI BRIPAKECHUST KOHIICHTPAIHIA;

') KOJUTUTaTUBHBIE CBOMCTBA PacTBOPOB;

1) paBHOBECHE B PACTBOPAX U I€TEPOTEHHBIX CUCTEMAX;

€) CKOPOCTh XUMUYECKOHN PEaKInu;

) OKUCITUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH;

3) TUAPOJIN3 COJIEH U KOBAJICHTHBIX COCTUHEHUI;

K) KHCIIOTHO-OCHOBHBIE CBOMCTBA COCTMHEHHMIA S-, P-, 0-2]1EMEHTOB;

J1) KOMILIEKCOOOpa30BaHNE; KOHCTAHTA YCTOMYMBOCTH M HECTOMKOCTH KOMIUIEKCOB.

2) YmeTs:

a) BOCIPOM3BOJUTH OCHOBHBIE (PAKThI, 3aKOHBI, TEOPHUH XUMHH, XapaKTEpU3YIOLIUE BEIIECTBO U
XUMHUYECKUH MPOLECC;

0) 3anuchIBaTh B MaTeMaTU4YeCKOl (popme 3aKOHBI XUMUU U OCYIIECTBIISATH pacyeThl 1o GhopMyaam
U ypaBHEHUSIM XUMUYECKUX PEAKIIHIA;

B) HA OCHOBAHUU 3aKOHOB M TEOPUI XMMHUH OMHCHIBATh U MPOTHO3UPOBATh XUMUYECKUE CBOMCTBA
BEIIECTB, 000CHOBBIBATH ONTHUMAJIbHBIE YCIOBUS MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.

3) BnageTts:

a) HaBblKaMM 3KCNepMMEHTaNbHOMN PaboTbl B XMMUYECKOM nabopaTtopuu;

6) HaBbIKaAMH aHaJIW3a CTPOCHUA U CBOMCTB XMMHYECKHX COCﬂHHCHHﬁ;
B) HaBbIKaMH psAJia MCTOJOB UCCICAOBAHUSA XUMHUYCCKUX COGI[I/IHCHI/Iﬁ (Ka‘leCTBeHHHﬁ n

KOJINYECTBEHHBIMN aHaJIu3s, TI/ITpI/IMeTpI/ISI).



3. Cmpyxkmypa u cooepicanue oucuyuniunvt «O01asi U HeOpraHmdeckass XUMHUSD)

O6uwan TPYA0EMKOCTb AMCLUUM/IMHBI COCTAB/IAET 6 3a4eTHbIX eanHuL, 216 Yacos

Ne Buabl yuebHoM paboTtbl | UHPopmauUnOHHbIE K OueHouYHble
Apyrue cpepcTea AnA
n/n (8 uacax)
Pasgen obpasoBaTtenbHble nposegeHuA
ANCLUNANHDI g TeXHo/0rum, NPOMEKYTOUYHOM
@ Nek | Mpa | labo- | CPC | ucnonb3yemble Npu aTrecrayum no
§ Lmn "::': patop ocyLecTBNieHUn pasgenam
e Hble obpasoBatenbHoro
3an | Ppabo- npouecca
amma | ™
1 BeepeHue..Ctpoe 1 - - 26 | Tabauubl, moaenu, YCTHbIN onpoc,
HMe aToma pa3faToyHbIN TEKyLWNit
maTtepuan KOHTPO/b
2 MNepnoamnyeckan 1 1 - 2 26 | Tabauubl, YCTHbIN onpoc,
cuctema pa3gaTouHbIN TEKyLWNit
3NeMeHTOoB maTtepuan KOHTPO/Ib
O.N.MeHgeneesa
3 Xumunyeckasn 1 1 - 2 26 | Tabauupl, moaenn YCTHbIN onpoc,
cBa3b. MeTog Ba- LWapOCTeEPKHEBDIE, TeKyLWNit
NeHTHbIX CBA3EN. pa3faToYHbIN KOHTPO/b
maTtepuan
4 Xumunyeckasn 1 1 - 2 26 | Tabaunubl, HarnsgHble | YCTHbIM onpoc,
cBA3b. Teopus nocobus, TEeKyLWNit
MONEKYNAPHbIX nabopaTtopHoe KOHTPO/b
opbuTanei obopyanoBaHue,
pa3aaToYHbIf
maTtepuan
5 DHepreTuKa 1 1 - 2 26 | Tabaunubl, HarnaaHble | YCTHbIM onpoc,
XMUM.npeBpaLle- nocobus, TEeKyLLNI
HUM pa3gaToyHbIn KOHTPO/b
maTtepuan
6 Peakuumn 6e3 n3- 1 1 - 2 26 | HarnagHble nocobus, YCTHbIN onpoc,
MEeHeHus cTene- nabopatopHoe TEeKYLLNI
Hel OKUCNeHUA obopyaoBaHue, KOHTPOJb
31IeMeHTOB pa3aaToyHbIf
maTtepuan
7 Peakuunu c name- 1 2 - 2 26 | Cxembl, HarnagHble YCcTHbIN onpoc,
HeHnem nocobus, TEeKyLLNI
cTeneHen nabopaTtopHoe KOHTPOJb
obopyaosaHue,




OKUCNEeHUA pa3faTouHbIN
3N1eMeHTOB maTepuan
Bcero 8 12 183

dopma aTTectauunm

3auerT,3K3ameH
(0,44 3au. eq.)

4. ColdepicaHue neKYUOHHbIX 3aHAMuUii no memam

CTpoeHune aToma. XMMUYECKUIA INeMEHT —
BMA aToMa. NPOTOH, HENTPOH, INEKTPOH —
dyHAaMeHTaIbHble YacTMLbI, MX 3apAg, Macca,
CNUH. KBaHTOBO-MexaHW4YeCKas MoLe b aTOMa.
KBaHTOBbIN XapaKTep NOr/IOWEHNA N U3NYHEHUA
SHepruu BeLecTsom. YpasHeHue MnaHkKa.
KopnycKynapHoO-BONHOBOM Ayanu3m. YpaBHeHMe
ae-bponna. MpuHUMN HeonpeaeneHHoCTH
lei3eHbepra. MoHATME O BOTHOBOM YpPaBHEHUM
WpeamnHrepa, BONHOBOWN GyHKLUMK (NcK-
dyHKUMN). DU3NYECKUI CMbICT BOSTHOBOM
dyHKUMN. MoHATME aToMHOM opbuTtann (AO).
KBaHTOBble YMcna. PU3nMYECKMIt CMbICA T1aBHOMO
(n), opbutanbHoro (/), marHuTHoro (my) u
CNUHOBOTO (M) KBAHTOBbIX YMCEN.

ATom Bogopoaa. CnekTp nsnydeHus
aTOMapHOro BoA0POAa U KBAaHTOBbIE COCTOAHUA
3/1eKTPOHA B aToMe.

MHOroaneKkTpoHHble aTombl. NX
3/IeKTPOHHAA CTPYKTYypa. PacnpeaeneHune
3/1eKTPOHOB Mo OpbUTaNAM CornacHo NpUHUUNY
HauMmeHbLLlel aHeprun, 3anpeTy Mayamn n npasuay
XyHAaa.

Neo Pasaen Yac Tema KpaTtkoe copeprkaHue dopmupy
ANCUMNIUHDI bl JNIEKLUMOHHOro emble
! 3aHATUA Komnete
HUMK
1 CtpoeHune 1 CtpoeHune 3apauun 1 coaeprkaHue AUCLUNANHDI MNK-5
aTtoma aTtoma. «OCHOBbI 06LEN U HEOPraHUYECKOM XUMUNY.
XUMuyeckuit XMMUA — HayKa O BeLLLeCcTBax U UX NpeBpaLLeHuUaAX. MK-14
3N1EMEHT. KoHuenTyanbHble OCHOBbI XMMUU — YYEHME O
KBaHTOBOMEXaH | coCTaBe BellecTBa, y4eHUe O CTPOeHUM
nyeckas BELLECTBa, y4eHUEe 0 XMMUYECKUX NPeBpPaLLEHMUAX.
mogenb atoma. | Posib XMMWUK B pa3BUTUM NPOMBbILLIEHHOCTH,
MHOro3N1eKTPOH | ceNbCKOro Xo3AncTBa, paLMoHanbHOro NpUpoao-
Hble aToMbl. VX | ncnonb3zoBaHMA. XMMUA U SKONOTUYECKNE
3N1eKTPOHHan npobnembl.
CTPYKTYpa




Mepuoaunyec- Mepuogmnye- MonokeHne afiemeHTa B Nepmoanyeckomn MNK-5
Kas cucTema CKWMI 3aKOH. TabanLLe U 3NEKTPOHHAA CTPYKTYpa ero atoma. s-,
XUMMUYECKMX MNepuogunyeckas | p-, d-, f-OnemeHTbl. Nepmnogmyeckme cBOMCTBA MK-14
31eMeHTOB cucrtema dTOMOB XMMUNYECKUNX 3/1EMEHTOB: Paanyc,
O.N.Meh- 3Heprua MOHU3aumMun, CPOLCTBO K 3/IEKTPOHY,
feneesa — 3/1EKTPOOTPULLATEIBHOCTb 3/1eMeHTOB. LLIkana
ecTecTBeHHas OTHOCUTE/IbHOMN 3/1EKTPOOTPULLATEIBHOCTH
Knaccupukaumsa | 3n1emeHTOB.
XUMUNYECKUX
3/1EMEHTOB.
Xumuyeckasn Mpupopa Ilpupona xumuueckoit cBsizu. Teopus | MK-5
cBA3b. MeTog XMMUYECKOM
BaNeHTHbIX cBA3MW. Teopvm BaJICHTHBIX CBSI3€E. OCHOBHI)Ie TIOJIOKCHU A NnK-14
cBA3emn. BaNEHTHbIX .
CBA3eH. Teopun. MexaHu3M o0pa3oBaHUs KOBAJICHTHON
MpocTpaHcTeeH cBs3u.  HacebllllaeMocTh,  HanpaBJIEHHOCTbD,
HaA
KOHUrypaumsa MOJISIPHOCTh KOBAJIGHTHOM CBSI3U. BalleHTHOCTh
MOJNIERYN
KaK CIIOCOOHOCTH aromMa  0Opa3oBHIBATH
XUMHYECKYHO CBA3b. BanenTHBIE BO3MOKHOCTH
aTOMOB.
MpocTpaHcTBEHHaA KoHbUrypauus
monekyn. KoopanHaumoHHoe Ynucno
LeHTpanbHoro atoma. Mogenb rubpuaHbix
opbutaneii. Mogenb NOKaNN30BaHHbIX
371eKTPOHHBIX Nap.
Monekynbl. MonApHble U HenonApHble
MONEKYAbl. DNEKTPUYECKMIA MOMEHT AnNonA
MONEKYNbI.
Xnmuueckas OcHoBononara | Teopusa moneKkynapHbix opbutanein. OcHoBHble | MK-5
cBA3b.TeopuA rowpe NONOXEeHUA TEOPUN MONEKYNAPHDIX nK-14
Monerynap- npeacTasneHun | opbutanein. MonekynapHble opbuTany Kak
HbIX ) A0 JIMHelHbIe KOMBUHALMM aTOMHbIX OpbuTaneil
opbuTaneii XUMUYECKOMN (NKAOQ). OyxaTomHble romosaepHble
CBA3MN. MOJIEKY bl 91eMEHTOB 1-ro 1 2-ro nepmMoaos.
ceasu..Mpu- MopanoK cBA3K, IHEpPrua CBA3N, MexbagepHoe
poaa pacctosaHue. MNapa- U AnamarHuUTHble
XMMUYECKOM MONEKY/bl.

CBA3Kn




OKUCNEHMA 3/IEMEHTOB, MOHHO-3/IEKTPOHHbIM
metoa. Tunbl OBP.

HanpasneHune OBP. MNoHATMe O
CTaHAAPTHOM 3N1EKTPOAHOM MOTEHUMaNe.
Ncnonb3oBaHMe CTaHOAPTHBIX 3N1EKTPOAHDbIX
NoTeHLMaNoB ANA BbIACHEHUA NPUHLMMNANBHOM
BO3MOXHOCTU OKUC/IUTENBHO-
BOCCTAHOBWUTENLHOTO NpoLecca.

TepmoanHamm TepmoanHa- MoHATME O XMMUYECKOW CcUCTEME: MNK-5
Ka XMmunye- MUYecKkune N30/MPOBaHHasA, 3aKpbITan, OTKPbITaA.
CKMX npouec- napameTpbl TepmoanHammyeckme napameTpbl CUCTEMBI. MK-14
cos cucTembl. BHyTpeHHAA 3Heprua. 3aKOH COXpaHeHuUA

Tepmoxmmu- aHeprun. dHTanbnusa. Tennosoi apdeKT Ppa3osbix

yeckue N XMMUYECKMX NpeBpaLLeHunit. 3akoH lNecca.

pacyeTbl.

Tepmoxmmumyeckme pacyeTtbl. CTaHOapTHbIE
ycnosua. CTaHgapTHaA MOIAPHAA SHTANbMNMA
o6pa3oBaHuA BellecTea. HanpasneHue
XMMUYeCKoro npouecca. MoHAThe sHTponuu.
3Heprua M'mMb6ca. CtaHgapTHaA aHeprma MNbbca
06pa3oBaHuA BellecTsa. Yciosme
NPUHLUNNANBbHON BO3MOMKHOCTU OCYLLECTBAEHMUA
XMMU4Yeckoro npouecca. OueHKa BO3MOXKHOCTH
Nnoay4YeHUA METAJIIOB U3 UX OKCUAO0B MO
BennymHe AG. narpammbl dNANHrema.

IHTANbMUIHBIN N SHTPONUIAHBIN haKTOPbI U

HanpaB/ieHMe npouecca. BavaHue Temnepatypbl

Ha HanpaB/aeHWe npouecca.
Peakuuu bes Mmaponus YcnoBma ogHOCTOPOHHEro NPOoTeKaHMA MK-5
M3MeHeHUA WNOHHbBIX U XMMMUYECKUX peaKkLmit. Tnapoans MOHHbIX U
cTeneHenm KOBA/IEHTHbIX KOBA/IEHTHbIX coeANHEHMI. HeobpaTtumblii MR-14
OKWC/IeHUA CoeANHEHNI rmaposms.
31eMeHTOoB

CTeneHb ruapoamsa n ee 3aBUCMMOCTb OT
NpPUpPOoAbI BELLECTBA, KOHLLEHTPALUMKN pacTBopa,
Temnepatypbl. KoHCTaHTa rugponusa.

N3meHeHwne pH pacTBopa B pesyibrate

rmaposmusa.
Peakuwum c OkuncAnTenbHo- OKNCANTENBHO-BOCCTAaHOBUTE/bHbBIE MK-5
n3MeHeHnem BOCCTAHOBW- npoueccobl. MOHATUE OKUCIUTENA U
cTeneHenm TeNbHble BOoccTaHOBUTENA. COCTaB/eHME YPaBHEHUI MR-14
OKUC/IeHUA npouecchbl OKUC/IUTENIbHO-BOCCTAaHOBUTE/NbHBIX PeaKLMi
3/1IeMEeHTOB (OBP). MeTop, y4yeTa U3MeHeHMA cTeneHel

He npenycMoTpeHb! y4eOHBIM IAHOM.

5. Codepofcauue CeMURAPCKUX U npAKMU4YeCKux 3auamuil

7. Cooeporcanue n1adopamoprvlx 3aHAmMuil




Llenbto npoBeaeHns nabopaTopHbIX paboT ABnaAeTca oB/laleHue HaBblkamu paboTbl B XMMUYECKOM
nabopaTtopmmn, 3HAKOMCTBO C PUIUYECKMMU N XMMUYECKMMU CBOMCTBAMM COEANHEHWNA.

No Pasaen Ya- Tema nabopaTtopHoro KpaTtkoe copeprkaHue dopmupyembie
N AUNCLUUNNUHDI Cbl 3aHATUM KomneTeHuuun
o
1 2.Mepuoaunyec- 2 PaccmoTpeHue cBONCTB, PaccmoTpeHune OCHOBHbIX MNK-5
Kasa cucrema MEHALLNXCA MO/IOKEHWI C NPUBIEYEHMEM K-14
XUMUYECKMX nepuoamyecku COOTBETCTBYHOLLMX MPUMEPOB
aNeMeHTOoB
2 3.Xumunueckasn 2 Anroputm OnpepeneHue MK-5
cBa3b. MeTop, NPOCTPAHCTBEHHOM CTPYKTYPbI
onpeaeneHuna NnK-14
BaNIEHTHbIX . Pa3/INYHbIX MONIEKYN U
o NPOCTPaHCTBEHHOM
cBAzen. MONEKYIAPHbBIX MOHOB
KOHUrypaLmm vyactuy,
3 4. Xnmunyeckas 2 MonekynapHble MNoctpoeHue MK-5
csAsb. Teopua
opbutanm anarpamm MO vactuy, MNnK-14
MOJIEKYNAP-HbIX
opbuTtanei
4 5.TepmoanHamuk 2 OnpepneneHne TennoThbl JKcnepumeHTanbHoe MNK-5
a XMMUYe-CKMX rmaparauum onpegeneHune TeNNOThI, K-14
npoL,ec-cos 6e3BogHoro cynbdarta BblaenAoLwenca npu )
meam pacTBOpPEHMM conm
5 | 8. Peakuuu 6es 2 I'maponms. Peakunu 6e3 | IKcnepumeHTanbHoe MK-5
M3MEHeHUn M3MCHCHUSI CTCIICHEH onpeaeneHue pH pactsopos K-14
creneneii OKHCIICHUS 3JIEMEHTOB. coneii
OKUC/IeHUA
3N1eMeHTOoB
6 9. Peakmuu ¢ 2 Peaknuu ¢ uamenenuem | MposeaeHue OBP c yyactvem | MNK-5
U3MCHCHHUECM CTCIICHEH OKHMCICHUS BELLECTB B BOAHbIX PAacTBOpPaXx
i MnK-14
cTerneHen 3JIEMEHTOB W TBEPAOM COCTOSHUM.
OKHCIICHUS
AHanus BAnAHMA cpeabl Ha
3JIEMEHTOB
nposegeHne OBP B BOAHbIX
pacTBopax
8. CamocToaTenbHanA paborta 6akanaepa
dopmupy
emble
Ne Tembl, BbIHOCUMbIE Ha
’ Yacol dopma CPC KOMReTeHuum
n/n CaMOCTOATENbHYIO paboTy




1 CTpoeHue aToma 26 MoaroTtoBKa K NpakTUYECKoOMy MNK-5
3QHATMIO U TEKYLLLEMY KOHTPOJIHO
NK-14
2 MNepunoaunyeckasa cucrema 26 MoaroTtoBKa K NpakTUYECKoMy MNK-5
anemeHToB [.N.MeHpeneesa 3aHATUIO U TEKYLLLEMY KOHTPO/IO
NK-14
3 Xumunyeckas ceasb. Metog 26 MoaroToBKa K NpakTMYecKomy MK-5
Ba/IEHTHbIX CBA3EN 3aHATMIO U TEKYLLLEMY KOHTPOJIHO
NK-14
4 Xummnyeckas csasb. MeToz, 26 MoarotoBKa K pybexkHomy MNK-5
MOJIEKYNAPHbIX 06UTanel KOHTPO/ItO
nK-14
5 TepmoanHamMMKa XMMUYECKNX 26 MNoAroToBKa K NpakTUYecKkomy MK-5
npoL,eccos 3aHATMI0. HanucaHue pedepatos
NK-14
6 Peakunn 6e3 usmeHeHus 26 OdopmneHune otyeTa no MK-5
cTeneHemn okncaeHums nabopatopHoi paboTe, NoAroToBKa K14
3N1eMeHTOoB K ouepegHoi nabopaTopHOit
paboTe, TEKyLLEMY KOHTPOIO
7 Peakuunu c usmeHeHnem 26 OdopmneHune otyeTa no MK-5
cTeneHemn okncaeHus nabopatopHol paboTe, NoAroToBKa K-14
3N1eMeHTOoB K ouepegHoi nabopaTopHOit
paboTe, TEKyLLEMY KOHTPOIO

9. UcnoJib30BaHUE PEHTUHIOBOI CHCTEMbI OIIEHKH 3HAHUI

Mpu oueHKe pe3ynbTaToB AeATENbHOCTM CTYAEHTOB B paMKax ANCUMNANHDLI 51.6.8.1 « OCHOBbI
obLel U HEOPraHNYECKON XMMUN» UCMONb3YeTCA PerTUHIoBas cuctema. CymmapHas penTMHrosas
OUEHKa 3a cemecTp GOPMMPYETC Ha OCHOBAHMM OLLEHKM 33 BbINOIHEHWE N1abopaTopHbIX PaboT,

TEKYLUUX KOHTPONEN, pyberKHbIX KOHTPObHbIX paboT. MpenogasaHme AUCLUNANHBI OCYLLECTBASETCA NPU

O4YHON popme 0byYeHUs B 1-m ceMecTpe 1 3aKaHYMBAETCA NONyYeHMEM A0MYCKA K 3K3aMEHY U

9K3aMeHOM.

MHTepBanbl 6an110B M CPOKM KOHTPOAA NO MOAYIAM NPU U3YHEHUN AUCLMNIUHDBI "O6wWwasn n

HeopraHuyeckasa xumua"

a) noaroToBKa K 1abopaTtopHomy
3aHATUIO;

6) aKTMBHOCTb Ha NabopaTopHOM
3aHATUW;

Kon-so MHTepBan NonoKutenbHowm
Mogaynb 1 ero coctaBasowWwme KOHTPO/Ib- | OUEHKU B 6annax Ans ouHoil CpoKM KoHTpons
HbIX TOYeK dopmbl 0byueHus
1. TabopaTopHble 3aHATUA: 6 18-30 OkTabpb — AeKkabpb




B) cobntoaeHUE TEXHUKN
6e30nacHOCTV NpPU BbINOJIHEHUM
nabopatopHoi paboThbl

2. TeKylMe KOHTPOIN: 18-30 CeHTAGpPb — AeKkabpb
a) NONHOTA PACKPbLITUA TEMbI;
6) NpaBU/IbHOCTb HaNMUCaHUA
YPaBHEHUI peaKLnii
36— 60
DK3ameH 40 AHBapb

1) 0buan oueHKa CKNafbiBaeTcA U3 CYMMbl OLLEHOK KaXk0i paboTbl, KOTOpas ycpeaHAeTcs;

2) CTYAEHT A0NYCKaeTCA K 3K3aMeHY Npu nonagaHnn B YKa3aHHbIl71 B Ta6nmu,e MHTEPBAnN,

3) nepecueT penTHHra B YeTbipexbannbHyto WKany oueHkn: 0<R<60 — HeyaoBneTBOpUTENbHO, 60<R<73 —

yaosnetTsoputenbHo, 73<R<87 — xopowo, 87<R — oTAn4HoO.

10. OneHo4HbIe cpeAcTBA ISl TeKYILEero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOH aTTeCcTAIUM 110

HTOraM OCBOCHHA NUCIMUIIIMHBI.

O(bOpMJ'IeHBI B CDOHI[aX OLCHOYHBIX CPEACTB OTACIIbHBIM JOKYMECHTOM, PACCMAaTPUBAIOTCA KaK COCTaBHAA

YyacTh paboyeil mporpaMmal.




11. Ungpopmayuonno-memoouueckoe obecneuenue OuCyUnIuHbl
11.1 Ocnosnasa numepamypa

HpI/I HU3Yy4YCHUN JUCHUIIJINHBI ((061113_5[ N HCOPraHru4dcCKasd XHUMUSI» B KauCCTBC
OCHOBHBIX HCTOYHHKOB I/IH(i)OpMaHI/II/I PEKOMCHAYCTCA HCIIOJIB30BATHL CICAYIOIIYIO

JUTEPATYPY:

OcHOBHbIE HCTOYHUKH HH(OpMAITUT Koi-Bo 3Kk3.
1. AxmetoB H.C. O01ast u HeopraHuyeckas 3BC “NaHb”:
xumud / H.C. Axmeros.— Cn0.: Jlanp, 2014.—752  |http://e.lanbook.com/view/
c. ISBN 978-5-8114-1710-0 I. book/50684

[doctyn u3 ntobom TouKkm
WHTEepHeTa nocne
peructpauunu c IP- agpecos
KHUTY

2. AxmetoB H. C. JlabopatopHbie u cemuHapckue |36C “/laHb”:
3aHATUA 110 00wl 1 Heopranndeckor xumun / H. |http://e.lanbook.com/view/
C. Axmetos, M. K. A3uzona, JI. 1. bagsirnna. — book/50685

CII6.: Jlans, 2014. — 368 c. ISBN 978-5-8114-
1416-2. [octyn u3 ntobom TouKkm

WHTEepHeTa nocne
peructpauunu c IP- agpecos
KHUTY

3. AxmeToB H. C. JTabopaTopHble N cEMUHaPCKUe
3aHATUA NO 0bWel N HeopraHuyeckom xmmmmn / H. 130 3K3. B YHUL, KHUTY
C. AxmeTtos, M. K. A3usosa, /1. . bagbirvHa. —
CN6.: NaHb, 2014. — 368 c.

4. CemeHoB N.H. Xumusa / N.H. CemeHoB, 3BC «KHurodpoHa»:
N.A. I'Iepcbvmosa. —CMN6.:Xvumunspart, 2014. — 656 www.knigafund.ru/books/17
C. 2343.

[octyn u3 ntobon ToUKku
WHTEepHeTa nocne
pernctpaunm c IP- agpecos
KHUTY

5. Mudraxoa H.III. ObOmas 1 HeopraHuyeckas
xumus /H.II. Mudraxosa, T.II. Tletpoa, U.®.| 70 sk3. B YHULl KHUTY
Paxmatymmmna, T.T. 3unknuena, O.M. MamtoueBa



http://e.lanbook.com/view/book/50684
http://e.lanbook.com/view/book/50684
http://e.lanbook.com/view/book/50685
http://e.lanbook.com/view/book/50685
http://www.knigafund.ru/books/172343
http://www.knigafund.ru/books/172343

|Kasams: M3n-8o KHATY. 2013. — 183 c.

11.2 /lonoanumenvhaa numepamypa

B kauectBe JOITOJIHHUTCIIBHBIX HCTOYHUKOB I/IH(l)OpMaI_II/II/I PEKOMCEHAOYCTCA UCITI0JIb30BaTh

CIICAYIOIIYIO JINTEPATYPY:

JlonoJiHuTEIbHbIE HCTOYHUKU HHGOPMALNH

Koa-Bo 3Kk3.

1. O6bwana xumuaA. Teopua n 3agaun: yuebHoe
nocobue/H.B. KoposuH, H.B.Kynewos, O.H.
FoH4apyk u ap.— CM6.: NlaHb, 2014. - 491 c.
ISBN:978-5-8114-1736-0.

9BC “NaHb”:
http://e.lanbook.com/view/
book/51723

Hoctyn w3 1000l TOYKH
WHTEPHETA nocie
peructpamuu ¢ IP- anpecos
KHUTY.

2. [TaBinoB H.H.O01mas u
Heoprannyeckas xumus /H.H.
ITaBaoB. — CII0.: Jlans, 2011. — 496 c.
ISBN: 978-5-8114-1196-21.

9BC “NaHb”:
http://e.lanbook.com/view/

book/4034/

[doctyn u3 ntobom Toukm
WHTEepHeTa nocne
peructpauunu c IP- agpecos
KHUTY.

3. Craponybenn E.E. PactBopel m aucrepcHbie
CUCTEMBI: Meroauueckoe rocooue /E.E.
Crapony6en, T.I1. Ilerpoa, C.B. bopuceBnu. —
Kazann: 3a-80 KHUTY, 2010. — 35 c.

10 sk3. B YHULU KHUTY

70 3K3. Ha Kadegpe

4. MudTtaxoa H.LLU. KOHTpoAbHbIE 3a4aHMNA NO
obuen n HeopraHnyeckomn xmmuu. 4. 1/ H.LL.
MwudTtaxosa, T.M1. NMeTposa, UN.®. PaxmatynnunHa. —
KasaHb: N3a-80 KHUTY, 2006. — 139 c.

10 3k3. B YHUL, KHUTY

60 3K3. Ha Kadepgpe

5. Ilerposa T.I1. KonTpoibHbBIEC 3aAaHUS 11O
obmeit m Heopranndeckor xumun. Y. 2/ T.I1.
[lerpora, H.III. Mudraxosa, N.®. Paxmaryminna,
JI.P. Caduna. — Kazaub: M3n-80 KHUTY, 2006. —
166 c.

10 3k3. 8 YHULL KHUTY

230 3K3. Ha Kadeape

6. XamurtoBa A.l. OnopHbIe KOHCOEKTHI IO KypCy
o0mIell XumMuK: MeToaudeckoe nocooue/ A.U.
Xamurona. - Kazanb: 3a-Bo Kazan. I'oc. TexuHoun.
Vu-ta, 2007. -84 c.

100 sk3. Ha kadenpe

7. byceirnna T.E. XumMnueckoe paBHOBECHE:
METOJIMYECKHUE YKa3aHUSI U KOHTPOJIbHBIEC 3aJaHUS
/ T.E. byceiruna, JI.B. Autonona, A.1.

50 sk3. Ha Kadenpe



http://e.lanbook.com/view/book/51723
http://e.lanbook.com/view/book/51723
http://e.lanbook.com/view/book/4034/
http://e.lanbook.com/view/book/4034/

XamutoBa, E.B. I'yceBa - Kazanb: U3n-Bo Kasan.
I'oc. Texuon. Yu-Ta, 2007. -44 c.

8. Ilerpona T.I1. O6mas u HEOpraHuyecKas
xumusi: Tectsl / T.I1. Ilerposa, T.E. Byceiruna,
N.®. Paxmarynnuna. — Kazans: U3n-Bo KI'TY,
2009. — 68 c.

9. Bycwiruna T.E. Xumuueckas TepMOAMHAMUKA:
tectol / T.E. bycbiruna, JI.B. Autonosa, A.1.
XamutoBa, E.B. I'yceBa - Kazanb: U3n-Bo Ka3zan.
I'oc. Texuon. Yu-ta, 2010. -104 c.

10. IletpoBa M.M. I'unponus: Tectol / M.M.
ITerpoBa, E.M. 3yeBa -Kazaus: U3a-80 KI'TY, 79 sk3 Ha Kadenpe
2011. - 60 c.

11. XamutoBa A.H. ITporiecchl B BOAHBIX
pactBopax: yueOHoe nocooue / A.M. Xamutona,

T.E. byceiruna, JI.B. AutoHoBa - Kazanb: U3n-Bo
KHUTY, 2011. - 108 c.

170 k3. Ha Kadeape

70 sk3. Ha Kadenpe

68 7Kk3. Ha Kadenpe

11.3 dnexmponnsvie ucmouyHuKu uHpopmayuu
[TIpyn w3ydyenun muctuIuimHbl «OO0IIas ¥ HEOPraHUYECKass XUMUS» HCIOIb3YHOTCS
ANIEKTPOHHbIE UICTOYHUKU UH(DOpMAIIUU:

Hayunas snekTpoHHast OuOInoTeKa http://elibrary.ru

3B6C «KHura®oHa» http://www.knigafund.ru

3BC «JlaHb» http://e.lanbook.com

3BC «lOpaiiT» http://www.biblio-online.ru/discipline

DOnektponHas 6udimoreka KHUTY http://library.kstu.ru

9BbC «IPRbooks» http://www.iprbookshop.ru/

3BC «bubavotex»: https://knitu.bibliotech.ru

[ OEAEPAJILHOE TOCYIAPCTBEHHOE BIONKETHOE
' OBPA30OBATETLHOE YYPERIEHHE BHCHIETO
{ OBPASOBAHASA
i
{
1]
|
]

CornacoBaHo:

CKAZAHCKHH HATMOHAJIbHN I HCCAEJOBATEIbCKHHA
/) %g A
/YAPHO-HAYYH )

uHGopMayuoHHblU Yyenmp



http://elibrary.ru/
http://www.knigafund.ru/
http://www.biblio-online.ru/discipline
http://library.kstu.ru/
http://www.iprbookshop.ru/

12. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUNBL (MOOY)
[Mpn m3ydenun mucuutuinHbl «OCHOBBI OOIICH W HEOPTaHMYECKON XUMHHY» IMPETYCMOTPEHO

01NN KW~

9.

10
11
12

HCIOJIb30BAHUE JIOTIOJIHUTENBHBIX CPEICTB BU3yalu3aluy HHPOPMALIKK.

Harasaabie nocoous

. O6pa31pl aMa3oB (CTpasbl).
. YTOJIBb.

. I'padur.

. Xuop.

. bpowm.

. Vo,

. Kpemuwii.

. Cepa.

Kpucrann ropaoro xpycrans.

. O6pazern 3anasaaOoro SO3.

. Oneym.

. O6pasisr metauio Na, K, Mg, Al, Sb, Pb,

Sn.

13
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. O6pa3sisl MeTa/uTOB (-3JIEMEHTOB.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

O6ecdochoperHast KOCTb.

OO6pasIibl CTEKOJI.

Haceimennsiii pactsop Pblo.

O0pa3er; THXOOKeaHCKO# KoHKpermu (Mn).
Kpucramn CuSOg.

[locepebpsinas komnba.

Kpucrann Ouxpomara aMMOHHSL.

Kpucrann kBacuos.

O0pa3ibl MUHEPAJIOB.

[lnatuHOBas ceTka.

Harnsannsie Butpunsr 1,2,3,4,5,6,7,8 rpynn

nepuogmquKoﬁ CUCTCMBI DJICMCHTOB
J.11.Menneneena.

Mojeau mapocrep:;KHeBbIe

. Mogens BeH; (uueiinas).

. Mogens BF3 (Tpeyronbpnas).

. Mogens CHjs (Tetpasmp).

. Mogenbs NH3 (TpuronanabHas nupamMua).

. Mogens H>O (yriosas).

. Mogens PCls (TpuronanbHas OunupamMua).

. Mogens CIF3 (T-00pa3uas).

. Mogenb SFe (oxTasmp).

. Mogensb IFs (kBanpaTHas mupamMua).

. Mogensb |IF7 (menTaronanpHas OunupamMuia).

. Monens Pa.

. Mogenb rpadwura.

. Monenp aamasa.

. Mogenb cepsl (3urzarooopasHasi).

. Mozenb cepbl (KOpOHa).

. Mogens SiO.

. Pemetka NaCl.

. Pemerka NaCl (rmotHast yrakoBka).
. OOGbEeMHOIIEHTPUPOBAHHAS PEIIETKA.

20.

OObemMHOIICHTpUPOBaHHAS (TIIIOTHAS

YIaKOBKa).

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

IIpudopsl

['paHerieHTpUpOBaHHAS PEIIeTKA.
['panenieHTpupoBaHHas (IUIOTHAS yIIAKOBKA).
['ekcaroHaiibHas penieTKa.
['ekcaronanpHas (MUIOTHAS YITAKOBKA).
Moienb OOpHUTpPHIA.

Monens ypaHa.

Mogaenb S-opouTau.

Mogaenb Px-opOUTaNH.

Moaens dz2-opouTaiu.

Mogenb dx2 —y2-0pOUTATIH.

Mogenb dxy-opOuTari.

Monenb CTpYKTYpBI JIbJA.

Mogenb ceneHa.

Mogens Temnypa.

. bopo3sos.
36.
37.

Monens Topus.
Mogens Bropuuta (ZnS).



. Annapar Kunma.
. Ipubop mist snexrposmza H,O.
. [Ipubop Mapa.
. CBeTsimuecs: TpyOKH ¢ MHEPTHBIMU Tra3aMu.
. Katonueie nmyan (6abouka).
. [Tpubop mns snexkrponmza NaCl.
. Tepmockor.
. 'anpBaHWYECKUI AIIEMEHT.
. YcranoBka 118 nud@y3un Bogopoa uepe3 NOpUCThIil CTaKkaH.
10. CiupToBka.
11. IIpoTom.
12. BelnpsaMuTenb.
13. Jlatep 1t mpoTOHA.
14. Becnl.
15. HabGop pazHoBecoB.
16. Cnaiinet st mpotoHna o teme "[lepuoanueckas cuctema', "Crpoenue atoma. Tadauibl
[Tepuonnueckas cucrema snemenToB .11 Menneneena.
Crpoenue atoma
1. Cxema 3HEpreTU4ecKuX YpoBHEH U KBaHTOBBIE IIEPEXOAbI WIEKTPOHA aTOMa BOJOPO/IA.
2. ®opwma S-, p- u d-opouTaneii.
3. PagnanbHoe pacnpeienenrne BEpOSTHOCTH HaX0K/IEHUS JIEKTPOHA (JIEKTPOHHOM MIIOTHOCTH)
Ha PacCTOSIHUHM I OT sifpa.
4. 3aBUCUMOCTb PHEPIUH HOHU3AI[UU aTOMOB OT aTOMHOTO HOMEPA JIEMEHTA.
5. 3aBUCHUMOCTBH OpOUTATIBHBIX PAAMYCOB aTOMOB OT aTOMHOT'O HOMEpA 3JIEMEHTA.
XHUMHUYECKas CBS3b
. Pacripenenenue 31neKTpOHHON TVIOTHOCTH B MOJIEKYJI€ BOBI.
. CuJIbl B3aUMOICHCTBUS MEXK/Ty aTOMHBIMH SIPaMHU M 3JIEKTPOHOM B Ho'.
. Husme suepreTnyeckue ypoBHU Ho' B 3aBUCUMOCTH OT MEXKBSIEPHOTO PACCTOSHHS.
. Cxema 00pa3oBaHMsl CBSI3bIBAIOIICH U Pa3pbIXIISIONUIEH MOJIEKYISIPHBIX Gs-OpOUTaneil.
. Cxema 00pa3oBaHMsl CBSI3bIBAIOIICH U Pa3phIXJISIONICH MONEKYISIPHBIX Gz -OpOUTAJICH.
. Cxema 00Opa3oBaHUsl CBSI3bIBAIOIICH U Pa3phIXJISAIONICH MONEKYISIPHBIX Tix -OpOUTANEH.
. DHepreTuyeckas AuarpaMMma ypoBHEH JBYXbSIEPHBIX MOJIEKYII SJIEMEHTOB 2-TO Meproa.
. CxeMa 00pa3oBaHus CBA3BIBAIOIICH U Pa3phIXJISAIONICH Gz - opOouTasield Mosiekyasl BeHo.
9. DHepreTuyeckas nuarpaMmma opOuTaIei TMHEHHONW TPEXaTOMHOM MOJICKYITbI
10. IlepexpriBanue 2S u 2p-opOutaneii aroma yriaeposa ¢ 1s-opouransimu
11. Cxema nepekpbIBaHusi opOuTasiel mpu oOpa3oBaHUM G-, T- U O-CBsI3EH.
12. ®opma Sp- rTuOpUIHON OpOUTAIIH.
13. 'uOpuau3anys BaJICHTHBIX OpOHUTAIICH.
14. TlepexpriBanue opoutaneit B monekynax CHa, HsN, H20.
15. Cxema MO oKTa’apr4eCKOro KOMILJIEKCa.
DHepreTuka XMMHUYECKUX MPEeBpaIleHun
1. DHTanpOMitHAS qUarpaMma OKHCIeHHS rpadura.
2. DHTanbnuitHas auarpamma obpasosanus HCl u3 mpocThix BelecTs.
. DHepreTuyeckas cxema Xo/ia peakiiii B OTCYyTCTBUH U B IPUCYTCTBUU KaTaanu3aTopa.
CBOIICTBa IPOCTHIX BELIECTB

O 0 IO DN K W~

03N LN kW —

(98]

. [ITOTHOCTH MPOCTHIX BEIIECTB.

. Temmieparypa MjaBieHUs IPOCTHIX BELIECTB.

. CranapTHasi SHTPOIHS MIPOCTHIX BEIIECTB.

. CranapTHbI€ IEKTPOAHbIE MOTEHIIUAIIBI TPOCTHIX BEIIECTB B BOJHOM PAaCTBOPE.

. CTanJapTHbIE 3J1eKTpoAHbIe HoTeHnuanbl E%gg HEKOTOPBIX OKHCIUTENLHO-
BOCCTAHOBMTEJIBHBIX CUCTEM B BOJHBIX PACTBOpaXx.

6. CranaptHsle u3obapusie notennuansl AG%gg 06pa3zoBaHus HEKOTOPHIX BEIIECTB.

DA W N -



13. O0pa3oBaTesibHbIE TEXHOJIOTHH

B xone mzyuenus aucuuniaussl b1.5.8.1 OcHoBbI 001eli ¥ HEOPraHU4YeCKO XHUMHM
UCIOJb3YIOTCS CIEAYIOIUEe 00pa30BaTeIbHbIE TEXHOIOTUU:

— MopaynbHO-peUTUHIOBasE TEXHOJIOTUSI C YKPYIHEHHEM OJIOKOB TEOPETHUYECKOTO

MaTepuaa;

— JInanorosble TEXHOJIOTUU (YCTHBIE OIIPOCHI, OIIPOC «BOIPOC-OTBET);

Y4eOHBIM MJIaHOM MPETYCMOTPEH UHTEPAKTUB B 00beMe 16 yacoB, KOTOPBIHM MPOBOJUTCS B
BU/JIE IUCKYCCHI, YCTHBIX OIIPOCOB, CEMMHAPOB, O€ce/l, IMaioroB Ha JEKIUU B BHIE€ BOIPOC-

OTBCET.
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