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Pabouas mnporpammva y4eOHOH auCHHTIIHEB «XHMHS» pa3paborasa Ha oOCHOBE
QeiepalbHOIO rocy1apeTBeHEOro 00pasoBaTeNLHOIO CTaHiapTa 10 COeUMaIBHOCTH CPSIHEro
npodeccuoranbroro obpazopaaus 22.02.01 Meratyprig 9€pHBIX METAUIOB, YIBEPKICHHOIO
anpukazom Muanucrepersa obpasosanus u Hayku Pocemiickoft ®@enepanun or 17.05.2012 r. Ne
413, ¢ yderom ocHoBHOK  mnpodeccHoHANbHON — 0OpasoBarTenbHON  IpOrpamMMb:
«ITpohecCHOHATHTETY MO CHSHHATHHOCTH CPeAHEro NpoQeccHORATHHOrO 00pasoBaHus
22.02.01 Merannyprus 9€pHBIX METAUIOB, YTBEpKICHHAR npoTokonom PenepansHoro vaedHo-
Meroanyeckoro odpemunenns no YITIC 22.00.00 or 29.07.2022 Ne 22-1, 3aperucTpHposasnas
B IOCY/IAPCTBEHHOM PeecTpe NPHUMEPHEIX OCHOBHBIX OOPAIOBATETLH'IX MPOTrPaMM MPHKAION
SI'BOY JITO UPTIO Ne I1-256 ot 29.07.2022, perncrpatornsii Homep 205,

Oprmmaunﬂ-pnpaﬁorqux Muoronpoduasneit kontexx ®IB0Y BO «Maruutoropexaii
rocyaapeTBeHHsIT TeXuHYeckuii yausepeuter i, I'. M. Hoconan

Paspadomyux: ot
npenoaasareas MnK ®I'BOY BO «MITTY um. I''M. HocoBan q7-€eer// H.A. Iletposckas

O/IOBPEHO
[Ipeverrolt komuccHel «MarTemMaTHieckux 1 Metorgeckoit xomuccnedt MnK
ECTECTBEHHOHAYUHBIX AHCUMILIHEY

Tportoxon Me 6 ot 29.06.2022 r.
/E.C.KopsITHEKOBa
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1 OBIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOW JUCIHUTLIMHBI
2 CTPYKTYPA U COAEP KAHUE YYEBHOU JUCIUIIJINHbI

3 YCJIOBHSA PEAJIN3AIIMNA YUYEBHOM JUCIIUILINHBI _
4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOU JUCHUITIMHBI



1 OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI YUEBHOM JUCHUILIMHBI

«00/[ 14 Xumus»

1.1. MecTO JUCHUIIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl:

VYyeOHast TUCHMIUITMHA «XUMHS» SIBJISICTCS 00s3aTENhHOM YacThio obmieo0paszoBarensHoro mukia [MTIICC3-I1
B cooTBeTcTBUU ¢ PI'OC CIIO MeTtannyprus 4epHbIX METAIIIOB

Ocoboe 3HaueHne TUCHIMUILUIMHA UMeeT rpu ¢popmupoBanuu U pazsutuu OK 01, OK 02, OK 03, OK 05, OK
07.

1.2. llesb ¥ mJIaHUpyeMble Pe3yJbTAThl 0CBOEHUS TUCIHHILJIMHBI:

B pamkax nporpamMMbl y4eOHON TUCHUTUIMHBI O0YYaIONIMMICS OCBAaUBAIOTCS MPEIMETHBIE PE3yIbTaThl:

Kon Pe3ynbrarel o0ydeHus
[1K, OK
OK 01 ITP61. copMupOBaHHOCTH MPEACTABICHUI O MECTE XMMUHU B COBPEMEHHOW HAy4YHOM

KapTHHE MHpa; TOHUMAaHHWE pOJIM XHUMHUM B (QOPMUPOBAaHMU Kpyrosopa u
(YHKIMOHAJIBHON TPAMOTHOCTH YEJIOBEKA ISl pEIICHHs NPAKTHUECKUX 3324,

OK 02 [1PG2. BnageHne OCHOBOMOJIATAIOMIUMHE XUMUYECKUMH TOHSATUSMU, TEOPUSIMU,
3aKOHaMH U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BAHHE XHMHUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;

OK 03 [TP63. BnaseHne OCHOBHBIMH METO/IaMU HAyYHOTO IMO3HAHUS, UCIIOIb3yEMbIMU
B XMMUU: HAOJIOJIEHUE, OTIMCAHUE, U3MEPEHHUE, SKCTIEPUMEHT; YMEHHUE
00pabaThIBaTh, O0BACHATH PE3YyIbTATHI MPOBEACHHBIX OMBITOB U JIENATh
BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTh MMPUMEHATHh METO/IbI TIO3HAHUS TIPU

peICHUU TPAKTHYCCKUX 3a]1a4;

OK 05 [1P64. chopMHUPOBAHHOCTH YMEHHUS JaBaTh KOJWYCCTBCHHBIE OILCHKH U
MPOBOJIUTH PACUYETHI 10 XUMHUCCKUM OPMYJIaM M YpaBHEHHSIM,
OK 07 [TP6S. BnaneHue npaBUiIaMH TEXHUKUM O€30MAaCHOCTH IPHU HCIOJIb30BAaHUU

XMMHUYECKUX BEIIECTB;
[1PG6. cdhopMHpPOBAaHHOCT, COOCTBEHHOM TMO3HWIIMHM TIO OTHOIICHHUIO K
XUMHUYECKON HH(POPMAINH, MOJIy4aeMOi U3 pa3HbIX HCTOUHUKOB;

IIK 2.1 [TP6S. BnaneHue npaBUJIaMU TEXHUKHM O€30MAaCHOCTH MpPH HCIOJIb30BAHUU
XMMHUYECKHX BEIIECTB;




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Bun yueoHoil paGoThl

O0BLeM B yacax

O0beM oOpa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI THCIUTLIHHBI 117
BT. 4.

TeopeThieckoe o0yueHue 24
nabopaTopHbie pabOTHI 20
NPaKTHYCCKUE 3aHATUS 34
Camocmoamenvras paboma 39

IIpoMe:xyTOUHAs1 aTTECTALUSA




2.2. TemaTH4ecKkuii IVIAH U coJepsKaHNe Y4eOHOH M CIHMIITHHBI

HaunmMmeHnoBaHue
pa3esioB U TeM

Coaeprxanue yuedOHOro MaTepuaa u (popMbl OpraHu3aluu
e TeJTLHOCTH 00yYaI0InXCsl

O0bem, akan.
4/ B TOM
4ucje B

dopme
NpPaKTUYecKoii
MOAr0TOBKH,
akang 4

Kon IIK, OK

Kon ITP

1

3

5

6

Paznen 1 Heopranuveckasi XuMus

58

Tema 1.1 OcHOBHBIE
MOHSATHS ¥ 3aKOHBI
XHMUH.
Ilepuoauyeckuii
3aKO0H U
nepuoanyecKas
cucrema ..
MenneneeBa.
CTtpoeHue aToma

I[I/IIIaKTI/I'leCKI/Ie CAUHUIbI, COACPKAHUE

12

BemectBo. AToM. Monekyna. XUMHUECKUN 3JIeMEHT. AJIIOTPOMus.
IIpoctele U crnoxHble BemecTBa. KauecTBEHHBIH W KOJUYECTBEHHBIN
COCTaB BEMIECTB. XWMHYECKHe 3Haku H (opmynbl. OTHOCHUTENBHBIC
aToMHasi W MoJiekyysapHas Macchl. KommdectBo BemiectBa. OCHOBHBIE
3aKOHBI XUMHH. CTeXHOMeTpus. 3aKOH COXPAHEHHUS MAacChl BEIICCTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpbI. 3aKOH
ABoragpo u cileAcTBHS M3 Hero. PacueTHple 3aJaud Ha HaXOXKIEHHUE
OTHOCUTEIBHOM MOJIEKYJISIPHOW MAacChl, ONPEAEICHHUE MacCOBOM OJHU
XUMUYECKUX OJJIEMEHTOB B cJoXKHOM BemectBe. Otkpeitue J[.U.
MengeneeBeiM llepuoanueckoro 3akoHa. Ilepuomumyeckuil 3aKoH B
¢opmynmupoke  JI.M. Menneneesa. Ilepuomuueckas — Tabnwuia
XUMHYECKUX JIEMEHTOB — Tpadudeckoe 0TOOpaKeHHE MEePHOAINIECKOTO
3akoHa. CTpPyKTypa NEepUOJUYECKON TaOmuIbl: IepuoAbl (Maiblie |
Oonpmne), Tpynnel (TaaBHas W TOOO4YHAs). ATOM— CIIOXKHAs 4acTHIIA.
Anpo (MpPOTOHBI M HEHUTPOHBI) M ANIEKTPOHHAs 000J0uKa. M30TOmEI.
CrtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MAJIBIX TIEPUOJIOB.
OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
0O0JIBIINX MEPHOIOB (MIEPEeXOaHBIX 3IeMeHTORB). [ToHsITHE 00 OpOUTAIIAX.
S-, p- u d-opOutanu. DIeKTPOHHBIE KOHDUTYPALUH aTOMOB XUMUYECKUX
aneMeHTOB. CoBpeMeHHasi (OPMYJIUPOBKA IEPUOIUYECKOrO 3aKOHA.
3HaueHHe TEePUOJUYECKOTO 3aKOHA M TEPHUOJUYECKOH CHCTEMBI
xumuueckux aneMeHToB .M. MeHnneneeBa 1uisl pa3sBUTHS HAyKu U
MMOHMMAaHHUS XUMUYECKOW KapTHHEI MHUpa

2

OK 1; OK 2;
OK 3, OK 5, OK 7,
TK 2.1

I1P61-11P63, I1P6

30 1.02; 30 2.01;

303.03; 30 4.01;
309.03

B ToMm umncie MPAKTHYCCKUX 3aHATHH

»

[IpakTuueckas padora Nel. Pacu€rel mo xumuueckum QopmynaMm u
YpaBHEHUSIM

[IpakTtuueckas padora Ne2. CocTaBieHHE 3JIEKTPOHHBIX M AJIEKTPOHHO-
rpaduuecKkux GopMyIJ aTOMOB DJIEMEHTOB. XapaKTEPUCTHKA DIIEMEHTOB C

TTPG4
Vo0 1.03; Yo 2.01;
V03.04; Yo 4.03;
V0 9.03




y‘léTOM MCCTOHAXOXKJICHHA B HCpHO,Z[H‘lCCKOﬁ CHCTEMC

CamocTtosiTeqibHasi paboTa 00y4aloluxcs

I'noccapuii o OCHOBHBIM MOHSTHSM U 3aKOHAM XUMHUHU

Tema 1.2 Ctpoenue
BellecTBa. Buabi
XUMUYECKOH CBSI3H.
Bona. PacTBopbl.
DyekTpoUTHYECKAS
JUCCOIUALMS

JAuapakTuyeckue eTHHHIIBI, COePKAHUE

Nonnas xmmmueckass cBsa3b. KaTHOHBI, WX 00pa3oBaHWE W3 aTOMOB B
pe3ysbTaTe Mpoiecca OKUCICHs. AHUOHBI, X 00pa30BaHUE U3 aTOMOB B
pe3ynpTaTe mporecca BOCCTaHOBIeHHs. VIOHHAs CBS3b Kak CBSI3b MEXKILY
KaTHOHAMH W aHHUOHAMH 3a CYET JJIEKTPOCTATHYECKOTO MPHUTHKEHHS.
Knaccudukanus HOHOB: 10 COCTaBy, 3HAKY 3aps/ia, HAIMYUIO THIPATHOM
obonouku. MoHHBIe KpucTayudeckue perietkn. CBOWCTBa BEIECTB C
MOHHBIM THUIIOM KPHCTAUIMYEeCKOW pemreTkn. KoBaneHTHass XuMudeckas
CBs3b. MexaHu3M 00pa30BaHMsl KOBaJCHTHOW CBsi3W (OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN).  DJIEKTPOOTpULIaTeIbHOCTh.  KoBaneHTHBIC
MOJIIpHAasT W HENOJsApHas CBsA3W. KpaTHOCTh KOBaJeHTHOH CBSI3M.
MonekynsipHble W aTOMHBIE KpUcCTaulndeckue pemerku. CBoiicTBa
BEIIECTB C MOJIGKYJSIDHBIMM M  aTOMHBIMH  KPUCTAUTHYECKUMU
pemerkamMu. Metammudeckasi CBs3b. MeTammndeckas KpucTauindecKast
pemieTka M MeTaJTMYecKas XUMUYecKasi CBs3b. Du3mueckne CBOHCTBA
METaJUIOB. ATperaTHbIe COCTOSHHUS BEIIECTB U BOJOPOIHAS CBSI3b.
TBepmoe, XuaKoe M Ta3000pa3HOE COCTOSIHMS BellecTB. llepexon
BEIIECTBA M3 OJHOTO arperaTHoro COCTOSHUS B Apyroe. BomopomHas
cBs3b. UucThie BemecTBa W cMmecH. lloHsTHE O CMeCH BEIIECTB.
I'omorennsie u rereporenHbie cMecu. CocraB cmeceil: oObeMHas H
MaccoBasl JOM KOMIIOHEHTOB CMECH, MaccoBas [OJisl TPUMECEi.
Hucnepcuble cucteMbl. [lonstue o aucnepcHoil cucteme. JucnepcHas
¢daza u aucnepcuoHHas cpena. Kiaccudukaius AUCIEPCHBIX CUCTEM.
IlonsTne o KOMIOMAHBIX cuUcTeMax. Boma Kak pacTBOpUTEIb.
PactBopumMocTh BEIIIECTB. Haceimennsre, HEHACHIIIICHHBIE,
MEPECHIIIIEHHBIE  PACTBOPBL.  3aBHCHUMOCTH  PAaCTBOPUMOCTH  Ta30B,
JKUIKOCTEH W TBEPIBIX BEMISCTB OT PasIWYIHBIX (akTopoB. MaccoBas
JI0JI1 PACTBOPEHHOI'O BELIECTBA. OJEKTPOJIUTHI U  HEIIEKTPOIUTHL
DNEKTPONUTHYECKAs Juccouuanus. MeXaHu3Mbl 3IIEKTPOIUTUYECKOU
JTUCCOTIMAITIY IS BEIIECTB C PA3IUIHBIMU THUIIAMH XUMUYECKON CBS3H.
lunpatupoBaHHble W HETUAPATUPOBAHHBIE  WOHEIL Cremnenb
ANEKTPOIMTHYECKON muccoruanyu. CUIbHBIE W CIa0ble AJICKTPOJIHTHI.
OCHOBHBIC TIOJIOKCHHSI TEOPHUH DJICKTPOIUTHICCKOW JIHCCOIHAIINN.
KucioTer, OCHOBaHMS M COJIH KaK AJIEKTPOITUTHI

OK 1; OK 2;
OK 3,0K 5, 0K 7,
K 2.1

ITPG1-I1P63,
ITPGS, ITP66
30 1.02; 30 2.01;
30 3.03; 304.01;
309.03

B ToM 4mciie npaKTHYeCKHX 3aHATHIA

[Ipaktnueckass  pabora  Ne3.  Pemenume 3amau = 1o TeMe:

[1P64
Yo 1.03; Yo 2.01,




BHCKTI)OHI/ITI/I‘-ICCKaH JUCConuanms

[Ipaktrueckass pabota Ne4. CrmocoObl BBIPOKCHUS KOHIICHTPAINH
pacTBOPOB coJier

[Ipaktuueckass pabora No5. Pacuér maccoBoil [0onM 3KBUBaJICHTA
BEIIECTBA

VYo 3.04; Yo 4.03;
¥09.03

Tema 1.3 Kiraccol
HEOPraHu4ecKux
BemiecTB. I'maposaus
coJier

JuaakTuyeckue eTHHHIIBI, COEPKAHUE

12

Kucnorsl kak 53I€KTpONAMTH, HUX KilaccupUKalus IO Pa3IUYHBIM
mpu3HaKaM. XUMHYECKHE CBOWCTBA KHCIOT B CBET€ TEOPHUHU
ANIEKTPONUTHYECKOH — aucconnanuu. (OcoOEHHOCTH — B3aMMOJEHCTBHUS
KOHIICHTPHUPOBAHHON CEPHON M a30THOM KUCIOT ¢ MeTaymiaMu. OCHOBHBIC
croco0bl ToMydeHuss KHUCIOTHl. (OCHOBaHMSI KaK »dJIEKTPOJIMTBI, HX
KJIAaCCU(UKAIUSA TI0 Pa3IMYHBIM TpPH3HAKaM. XHUMHYECKHE CBOHCTBA
OCHOBaHMIl B CBET€ TEOPUU DICKTPOJUTHYECKOM JHCCOLMALMH.
Pasnosxenne HepacTBOPUMBIX B BOJE€ OCHOBaHWN. OCHOBHBIE CITOCOOBI
nosryuyeHus: ocHoBaHuil. Conu Kak 37eKTposuThl. Coiu cpeHHe, KUCIIbIe
U OCHOBHBIE. XHMHUYECKH CBOHCTBAa cojlei B CBET€ TEOpPUH
ANEKTPONUTHYECKON  muccormarmu. CrocoObl  TOJMY4YeHHS — COJeH.
I'mpponus coneit. Coneobpasyrole U HecoaeoOpasyrolye OKCUBL.
OcHoBHbIE, aM(OTEpHBIE M KHCIOTHBIE OKCUIBL. 3aBHCUMOCTh XapakTepa
OKCHJa OT CTEIICHHU OKHCIICHUSI 00Pa3yIoILero ero Merauia. XuMU4ecKue
cBolicTBa okcH0B. IlonyueHne okcuaoB

OK 1; OK 2;
OK 3, 0K 5, 0K 7,
K 2.1

ITPG1-I1P63,
I1P65, I1P66
30 1.02; 30 2.01;
30 3.03; 304.01;
309.03

B Tom uncie MPAKTHYCCKUX 3aHATHH

[Mpaktuueckass pabota Ne6. ['eHeTHyeckas B3aUMOCBSI3b KIJIACCOB
HEOPraHNYEeCKUX BEIIECTB

JlaGopatophas padorta Nel. Peakunu noHHoro oOMena

JlabopartopHas pa6oTta No2. KauecTBeHHbIC PeaKIIMK HAa AaHHOHbI

N

CamocTosiTeibHAasg patoTa 00y4alonuxcs

TpeHupoBOUHBIE YpaBHEHUSI HA THAPOIIN3 COJIEH

[1P64
Yo 1.03; Yo 2.01;
Y0 3.04; Yo 4.03;
¥09.03

Tema 1.4 Tunbi
XMMHMYECKHX PeaKIuid.
CkopocTh
XUMHUYECKOI peakiuu.
Xumuyeckoe
paBHOBecHe

I[I/ILIaKTI/I'leCKHe CAIUHUIDbI, COACPKAHUE

12

Knaccupukanus  xumuueckux — peakuuid. Peakuum — coeauHeHHs,
pasnokeHus, 3amMenieHus, oOmeHa. KaramuTuyeckwe — peaknuu.
OOpatumble 1 HeoOpaTHMbIe peakinuu. ['OMOTeHHBIE M TeTeporeHHbIE
peakuuu. OK30TEpMUYECKHE M SHAOTEPMUYECKHE peakuuu. TennoBoi
3ppeKT XMMHUECKHMX peakuud. TepMOXHMHUUYECKHEe  YpaBHEHHS.
OKHCINTETHHO-BOCCTAHOBUTENbHBIE peaknnd. CTeneHb OKHCIECHHUS.
Oxucnurens ¥ BOCCTaHOBIIEHHE. BoccraHoBHTENh M OKHCIeHHE. MeTon
3JIEKTPOHHOTO OajlaHca ISl COCTaBJICHUS YPaBHEHHH OKHCIMTENbHO-
BOCCTAaHOBUTENBHBIX peakuuid. CKOpOCTh XHMHYECKHX pEaKIuil.
[loHsiTHE O CKOPOCTH XMMHYECKHX peakuuil. 3aBHCHMOCTh CKOPOCTH

OK [; OK 2;
OK 3, 0K 5, OK 7,
MK 2.1

ITPG1-TTP63,
ITPGS, ITP66
30 1.02; 30 2.01;
30 3.03; 304.01;
309.03




XMUMUYECKUX PEaKIHH OT pa3IHYHbIX (JaKTOPOB: MPUPOABI pEarHPyIOLIIX
BEIIIECTB, ux KOHIIEHTpAallXHy, TeMIIEpaTypHl, MOBEPXHOCTH
COIIPUKOCHOBEHHSI W HCIOJB30BaHMUs KaTaau3atopoB. OOpaTHMOCTh
XUMUYecKux peakuuid. OOpaTUMble M HeoOpaTUMBIE — PEaKLUH.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEICHHUS.

B ToM unciie npakTHYeCKUX 3aHATHH 6 11P64
[Ipaxtraeckast padora Ne7. Pacd€Tsl CKOPOCTH XUMHUYECKOW PEAKITUH H 2 V0 1.03; Yo 2.01;
CMEIICHUS] XUMHUECKOT'0 PAaBHOBECHS V0 3.04; Yo 4.03;
[paktuueckass  pabdora Ne®.  OmpejencHue — OKUCIUTENECH U 2 ¥09.03
BOCCTAHOBUTEJICH BELIECTBA
[IpakTuueckas paboTa Ne9. CocraBiieHue OKUCJIUTEIILHO- 2
BOCCTAHOBUTEJIBHBIX pPEaKIMii METOIOM IEKTPOHHOTO OasaHca
CamocrosiTeqibHasg paboTa 00y4al0IUXCs 4
Pemenue pacu€Trbix 3ana4d Ha npuHimn Jle-lIllatense, Bant-I'odda.
Tema 1.5 MeTalibl. JAupakTuyeckue eTMHUIIBI, COIEPKAHUE 14 OK 1; OK 2; [1P61-I1P63,
MetaJioTepMus. Meramibl. OcOGEHHOCTH CTPOEHHSI aTOMOB M KpHCTaIoB.Dusnueckue 2 OK 3,0K5,0K 7, I1P6S, T1P6G6
DJIEKTPOIN3 cBolicTBa MeTawoB. Kiaccudukanmss MeETa/uUIOB 1O  Pa3IMYHBIM IIK 2.1 30 1.02; 30 2.01;
PacTBOPOB U MpU3HaKaM. XUMHUYECKHE CBOMCTBA METAJJIOB. DIEKTPOXUMHUUECKUN Psif 30 3.03; 30 4.01;
pacnjaBoB coJieil. HanpspkeHuil MeTamioB. Mertamnotepmus. OOmmme crocoObl MONyYeHus 309.03
Koppo3ust meTasiios METAJIIOB. IousTHe 0 MeTaJUTyPTUH. [MupomeTamtyprus,
THIPOMETAILTYPTHS U dNIeKTpoMeTaiuTyprusi. CIutaBbl YepHBIE U I[BETHBIE.
B ToM unciie IpaKTHYEeCKUX 3aHATHI 8 [1P64
[paktuueckas padora Nel0. CocraBiieHHe cxeM 3JIEKTPOJIN3a paciijlaBoB 2 Y0 1.03; Yo 2.01;
coyen Vo0 3.04; Yo 4.03;
[Ipaktnueckas padora Nell. CocraBieHue cxeM 3IIEKTPOSIN3a PacTBOPOB 2 ¥09.03
coJiel
[IpakTuueckas padora Nel2. PerieHue 3KCHEpUMEHTAIBHBIX 3ajad I10 2
HeopraHuyeckoil xumuu. OmpegeneHHe AKCHEPUMEHTAIBHBIM ITyTEM
JTAHHOE BEIIECTBO
JlabopaTtopHas pabota Ne3. MeTtauiel B arpecCHBHOH cpefie 2
CamocTrosiTesibHast paboTa 00y4al0IuXCs 4
Ocy1iecTBieHHE 1IeTIel NpeBpalieHHs HEOPraHWYEeCKUX COSAMHEHHUN
Pasnen 2 Oprannyeckasi XuMHUsi 59
Tema 2.1 Hemeranapl. | JluapakTuueckue eTUHHIIBI, COMEPKAHUE 12 OK 1; OK 2; [1PG1-TTP63,
Yraepon u ero Hemeramnapl. OCOOCHHOCTH CTpOCHHMsI aroMOB. HemeTamibl— IpOCThie 2 OK 3, 0K 5, OK 7. I1P65, ITP66

aJLI0TPOMHS.
OcCHOBHbBIE IOHATHS
OpraHnuYecKoil XuMHH.
Teopust crpoeHust

BCIICCTBA. 3aBUCHMOCTh CBOMCTB TajJOI€HOB OT HX MOJOXKCHUI B
HepI/IOZLI/I‘{eCKOﬁ cucteMe. OKHUCIHTCIbHBIE M BOCCTAaHOBUTEIIBHBIC
CBOMCTBAa HEMETAJJIOB B 3aBHCHMOCTH OT HX IIOJOXEHHUS B pany
QJICKTPOOTPHULIATCIILHOCTH. Hpe;[MeT OpFaHHQCCKOfI XHUMHH. HpI/IpOI[HLIG,

30 1.02; 30 2.01;
30 3.03; 30 4.01;
309.03




OpPraHuYecKux
BelecTB A.M.
Byrtaeposa

UCKYCCTBEHHBIE M CHHTETHYECKME opraHuyeckue peuiecta. CpaBHEHHE
OPTaHMYECKHX BEIIECTB C HEOPraHNUECKUMH. BaleHTHOCTh. XUMHuYecKoe
CTPOCHHE KaK TMOPSIOK COEAWHEHUS aTOMOB B MOJIEKYJBI IO
BaJICGHTHOCTH. Teopusi CTpOEHUS OpraHMYecKHX coeAuHeHuid A.M.
BbytnepoBa. OCHOBHbBIE IOJIOKEHHS TEOPHH XHMHYECKOTO CTPOCHHUSL.
W3omepust 1 m3oMmepsl. Xumudeckne (HOpMyIsl U MOJEITH MOJICKYT B
opranmueckod xumuu. Kiaccudukanmss OpraHMYeCKHMX  BELIECTB.
Knaccudukanus BemecTB 1O CTPOCHUIO YIJIEPOJHOTO CKejleTra H
HATMYMI0 (QYHKIMOHANBHBIX Tpymi. ['omomorm m romomorus. Hawama
nomenknatypsl IUPAC. Knaccudukaims peakiuii B OpraHHIeCKON XUMUH.
Peakiyn NPUCOCANHEHHS (rmapupoBaHws, raJoreHUPOBAHMS,
TU/IPOTJIOT CHUPOBAHMS, TH/IpATaLiHN). Peaxim OTILETUICHHS
(merunpupoBaHus, JETUIPOTATIONCHUPOBAHMS, JIeTHApaTalun). Peakimm
3aMelieHus. Peakiyy n3zoMepus3anuu

B Tom uncie MPAKTUYCCKUX 3aHATHH

[Ipaktnaeckas pabora Nel3. CocraBneHne (opMyn OpraHHYECKHUX
BEILIECTB, H30MEPOB U TOMOJIOTOB

[Ipaktuueckass pabora Nel4. OmnpeneneHne WUCTUHHON —(QOPMYIIBI
OpraHU4ecKOro BEIeCTBa

Jlaboparoprass pabora Ned. TamoreHpl W WX KadeCTBEHHbBIC
XapaKTePUCTUKH

CamocrosiTeqbHasi paboTa 00y4aomuxcs

Cocrasienue Mojieseii popMys opraHnYecKuX COeMHEHUH

[1P64
VYo 1.03; Yo 2.01,;
Yo 3.04; Yo 4.03;
¥09.03

Tema
Yriesonopoasl
NMPUPOIHbIE
HCTOYHUKH.
NpeACTABUTEIH
YIJIeBOIOPOIOB

2.2
H HX

Spxue

JupaKkTuyecKue eTMHUIIBI, COlepKaHNE

AJKaHBI: TOMOJOTMYECKUH psii, U30MEpPUS U HOMEHKIIATypa aJKaHOB.
XuUMHYECKHe CBOMCTBA alKaHOB (METaHa, dTaHa): TOPEHUE, 3aMEIICHHE,
pas3ioxeHnue, JneruapupoBaHue. I[IpuMeHeHME alKkaHOB Ha OCHOBE
CBOMCTB. AJNIKEHBI. DTHIIEH, €ro TNOJy4YeHHe (IeTHIpUPOBaHUEM >TaHa,
JEeToIMMepHU3aluel MmoMudTHIeHa). [ OMOIIoOTHYecKuid psifl, M30MEpPHS,
HOMEHKJIaTypa aJIkeHOB. XHWMHUYECKHME CBOWCTBA OJTWIIEHA: TOpPEHHUE,
KaueCTBEHHBIE peakiuu (oOeciBeunBaHUe OpPOMHOW BOJBI M pacTBOpa
MepMaHraHata Kajus), THApaTanus, mnoauMmepusanus. llpuMeHeHue
STUJICHA HAa OCHOBE CBOMCTB. J[MeHBI U Kayuyku. [IoHATHE O IUEHax Kak
YTIIEBOJOPOAAX C JABYMSI ABOWHBIMU CBSI3SIMH. CONpsDKCHHBIC ITHCHEI.
Xumuyeckue cBoWcTBa OyTamueHa-1,3 W um3ompeHa: oOecIBEYMBaHUE
OpoMHOH BOABI W TOJUMEpH3alUs B Kaydyku. HarypameHbeiii u
CHHTETUYCCKHE Kaydyku. PesmnHa. ANKuHBL AneTwieH. XUMHUYECKUE
CBOWCTBa aleTWIeHa: TOpeHue, OOEeCIBEYMBAHUE OPOMHOW BOJIBI,
MIPUCOEIMHEHUE XJIOPOBOIOpoa U ruaparanud. [IlpuMeHenue aretuieHa

OK 1; OK 2;
OK 3,0K 5, OK 7.

[1P61-11P63,
[1P65, I1P66
30 1.02; 30 2.01;
30 3.03; 304.01;
309.03




Ha OCHOBE CBOWCTB. MeXKIIaccoBasg U30MEpPHUsI C alKagucHaAMU. ApEHBIL.
benzon. XuMudeckne CBOHMCTBAa OCH30JIa: TOPEHUE, PEAKITHN 3aMEIICHUS
(ramoreHupoBaHue, HUTpoBaHme). lIpuMeHeHme OcH305la Ha OCHOBE
cBoctB. [lpupoanHble MCTOYHMKH YriaeBOoAOpoAoB. Ilpuponnsiii ras:
coCTaB, MpUMeHeHNe B KadecTBe TorumnBa. Hedts. CoctaB u mepepaboTka
Hedu. [leperonka Hedru. Hedrermpomykter

CamocTtosiTeqbHasi paboTa 00y4arouxcs

[Toaroroska npezenTtanyu: «CrocoObl nepepadOTKH HEPTH»

Tema 2.3
Kucaopoacoaep:xamue
OoprannyeckKue
BelecTa. CimpThl.
AJBAeTUAbI U KETOHBI.

)lnuaKanecKne CAUHUIIBI, COACPIKAHNEC

10

Crouptsl. Ilomyuyenne 3TaHONa OpOXKEHHWEM IUIFOKO3bl M THApATalen
sTuieHa. ['mapokcwipHas rpynna kak (yHKOuoHanbHasd. lloHsTne o
HNpEACIIbHBIX OJHOATOMHBIX CHUPTax. XMMHYECKHE CBOMCTBA ATaHOJA!
B3aMMOJEHCTBUE C HATPHUEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(HPOB,
OKHCIICHWE B anpAerui. IIpuMeHeHHe O5TaHONAa Ha OCHOBE CBOMCTB.
AJKOTONM3M, €ro TMOCIEICTBUS M NpeaynpexaeHue. [ IHuuepuH Kak
NpeaACTaBUTC]Ib MHOI'OATOMHBIX CIIUPTOB. KauectBennas peaKknusa Ha
MHOroatomMHusle cuupthl. IIlpumenenue rnuuepuna. Oenon. Ouznyeckue
W XHMHUYECKHEe CBOHCTBa (eHoda. B3aumMHOe BiMsAHUE aroMOB B
MoJIeKyJie eHoNa: B3aUMOACHCTBHE C THMIPOKCHIOM HATPUSl U a30THOU
kucnoroil. Ilpuvenenwe ¢eHoma Ha OCHOBE CBOWCTB. AJIBACTHIBIL.
[lonsite 06 anprerupax. AnpaeruaHas Tpynna Kak (QyHKIHOHAJIbHAS.
@opmanbIerui U €ro CBOWCTBA: OKHUCJIEHHE B COOTBETCTBYIOILYIO
KHCIIOTY, BOCCTaHOBIIEHHME B COOTBETCTByrOIUN cnupt. Ilomyuenue
aJIBJIETHIOB OKUCIIEHHEM COOTBETCTBYIOIIMX CIUPTOB. IIpumeHeHne
(dhopmaibiernja Ha OCHOBE €r0 CBOHCTB

OK 1; OK 2;
OK 3,0K 5, 0K 7.

ITPG1-I1P63,
I1P65, I11P66
30 1.02; 30 2.01;
30 3.03; 304.01;
309.03

B Tom uncie MPAKTUHYCCKUX 3aHATHH

JlaGoparophas paGora NeS. KauecTBeHHBIE peakMM Ha OJHOATOMHBIE U
MHOT'0ATOMHBIE CITUPTHI

JlaGopartopHas paboTta Ne6. KauecTBeHHbIC PEaKIMK Ha allbICTHIbI

N

CamocTosiTeibHAas patoTa 00y4yalonuxcs

Pemienne 3amay Ha COCTaB  KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
COEIMHEHUN

[1P64
Y0 1.03; Vo 2.01;
Y0 3.04; Yo 4.03;
¥09.03

Tema 2.4 Kap6oHoBbIe
KHCJI0TBI. Cl10KHbBIE
3¢HpBHI U KUPBI

)lealcanecmde CAIMHUIDbI, COACPKAHUE

KapbonoBble  kucnotel. [loHATHE 0  KapOOHOBBIX  KHCIIOTaX.
KapOokcunbHas rpynma Kak (QyHKOHOHanbHas. ['omornorudeckuit psin
NOpenenbHbIX  OJHOOCHOBHBIX — KapOOHOBBIX  KucioT. llomyuenue
KapOOHOBBIX KHCIIOT OKHCIIEHHEM ajlbJIETUJ0B. XUMHYCCKHE CBOMCTBa
YKCYCHOMKHCIIOTHI:00IIINE CBOWCTBA C MHUHEPATHHBIMH KHCIOTAMH H
peakuus stepudukanuu. IlpumMeHeHHe YKCYCHOM KHCIOTBI Ha OCHOBE

OK 1; OK 2;
OK 3,0K 5, 0K 7.

I1P61-11P63,
[1P65, I1P66
30 1.02; 30 2.01;
30 3.03; 30 4.01;
309.03




CBOWCTB. BpIcmiMe XUpHBIC KUCJIOTHI HAa TPHUMEPE MATbMUTHHOBOW H
creapuHOBOH. CiioxkabIe 3(hUpHl U KUPHL. [lomydenne ciioxHBIX 3(UPOB
peakmueit arepudukanuu. Ciaoxxable dQUPH B TMPUPOAC, UX 3HAUYCHHE.
[IpuMmeHeHue CI0KHBIX 3(DUPOB HA OCHOBE CBOWCTB. JKHPBI KaK CIIOKHBIC
aduper. Kriaccudukanus IKupoB. XHWMHUYECKHE CBOWCTBA JKHPOB:
THUAPOIN3 W THUIAPUPOBAHWE JXUAKUX JXUPOB. llpuMeHeHne >XMpOB Ha
OCHOBE CBOMCTB. Mblila

B ToM unciie IPaKTHYECKUX 3aHATHI

Jlaboparopras pabora Ne7. KadecTBeHHBIC peaknMd Ha KapOOHOBBIC
KHCJIOTBI

[1P64
VYo 1.03; Yo 2.01;
VYo 3.04; Yo 4.03;

v09.03
Tema 2.5 Yraesoasl 1 | /IluapakTHYecKHE eTUHHIIBI, COIEPKAHUE OK 1; OK 2; [1P61-I1P63,
HX KJIaccupuKanus YrrneBoabl. YTIeBOIbI, WX KIACCHU(HUKAIMA: MOHOCAaXapuabl (TJIFOKO03a, OK 3,0K 5, 0K 7. [1P65, 11P66

¢bpykTo3a), aucaxapuisl (caxapo3a) W TONHCAXapuabl (Kpaxmal W
HeJUIrono3a). [JfoKo3a — BeIecTBO C  JIBOMCTBEHHOW (yHKIMEH —

30 1.02; 30 2.01;
30 3.03; 304.01;

anbACTUAOCIUPT. XHUMHUYECKHE CBOMCTBAa TJIIOKO3bl: OKHCIEHUE B 309.03
[JIIOKOHOBYIO ~ KHCJIOTY, BOCCTaHOBJIEHHE B COpPOUT, CHHPTOBOE

Opoxxenue. [IpuMeHEHHME TJIIOKO3bI HAa OCHOBE CBOWCTB. 3HA4YCHHE

YIJIEBOJIOB B JKMBOM MPUPOJE U KU3HU yenoBeka. [loHsATHE O peakuusax

MOJMKOHACHCAIMM M THAPOJIHM3a HAa NPUMEPE B3aWMOIIPEBPAILCHHMH:

III0K03a —> TOJIMCcaxapus

B ToM unciie npakTHYeCKUX 3aHATHI [1P64

JlaGoparopHas paborta Ne8. B3aumoneHCTBHE IIIIOKO3BI M Caxapo3bl C
TUAPOKCUIOM MEIU M IPYyTUMU BerecTBaMu. KauecTBeHHAs peakims Ha

Yo 1.03; Yo 2.01;
Yo 3.04; Yo 4.03;

Kpaxmai ¥09.03
Tema 2.6 JupaKkTuyecKue eTMHHUIBI, COlePKaHNE OK 1; OK 2; [1P61-11P63,
A3oTcoaep:xamme [Monstne 00 amuHax. AnUdaTHYECKUE aMHUHBI, MX KIACCU(PUKAIUSI U OK 3, 0K 5, 0K 7. I1P65, ITP66
oprannyeckKue HOMEHKJIaTypa. AHWINH, KaKk opranudeckoe ocHoBaHue. [lomyuenme 30 1.02; 30 2.01;
BellecTBa. AMHHBI. aHmIMHA U3 HUTpoOeH3oma. [IpiMeHeHne aHWIMHA Ha OCHOBE CBOMCTB. 303.03;304.01;
AMHUHOKHCJIOTBI. AMUHOKHUCIIOTHI Kak aM(oTepHble TU(PYHKIHMOHAIBHBIE OpPraHUYECKHe 309.03

COEIMHEHHS. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aMMOJEHCTBHE CO

LIeJI0YaMu, KUCIOTaMHU U JIpYT C IpYroM (peakuusi MOJMKOHACHCAIINH).

[lentuanas cBsA3p W monunentuabl. [lpuMeHeHHWE aMHUHOKHCIOT Ha

OCHOBE CBOWCTB.

B ToM unciie IpaKTHYECKUX 3aHATHI 11P64

JlaGoparoprass pabora Ne9. KadvecTBeHHBIH aHaIW3 OPraHUYECKUX
COEIMHEHHH

CamocTosiTeIbHAas padoTa 00y4alonmuxcs

C006H.ICHI/IG 0 pOJIM a30TCOACPKAINX OPraHUYCCKUX BCHICCTB B JXU3HHU

Yo 1.03; Vo 2.01;
VYo 3.04; Yo 4.03;
¥09.03




YCJIO0BCKa

Tema 2.7 Beaku. | lntakTnyecKkne eINHUIBI, CONEPKAHUE 12 OK 1; OK 2; [1P61-I1P63,
Hoaucaxapuabl  kKak | benku. [lepBuuHas, BTOpPHYHAS, TPETUYHAS CTPYKTYpPhl OEJKOB. 2 OK 3,0K5,0K 7. I1P65, ITP66
OuonoJimmMepsbl. XVWMHUYECKHEe CBOHCTBa OEJIKOB: TOpPEHHWE, [eHAaTypalus, THIPONIH3, 30 1.02; 30 2.01; 30
Bonoxkna LBeTHbIC peakny. buonornyeckue Gpynkuun 6enkos. [lomumepsl. benku 3.03; 304.01; 30
W Tmonucaxapuabl Kak Ouomonmmepwl. [lmactmaccel.  [lomyuenue 9.03
MOJMMEPOB  peakiyeld  MONMMEpU3allid W TOJHKOHJICHCAIIUH.
TepmoriacTHYHbIE ¥ TEPMOpPEAKTHBHBIC ILUIaCTMAacchl. [lpencraBurenn
mractMacc. BomokHa, ux kiaccudukauus. I[lomydeHue BOJOKOH.
OTlieNbHBIE MPEJICTABUTENIN XUMHYECKUX BOJIOKOH.
B ToM unciie npakTHYeCKUX 3aHATHIH 4 11P64
[MpakTuueckas pabora NelS5. ['eHerudeckas B3aMMOCBS3b KJIACCOB 2 Y0 1.03; Yo 2.01;
OpPTraHUYECKUX COCTUHEHUIN VY0 3.04; Yo 4.03;
JlabopatopHasi pabota Nel0. KauecTBeHHbIe (IIBETHBIC) PEAKIIMH OCIKOB 2 ¥09.03
CamocrosiTeqibHasg paboTa 00y4al0IIUXCs 6
3HaueHne OHOMONMMEPOB I METAUTYPTHYeCKOH H  XUMHYECKOM
MMPOMBIIIJICHHOCTH
IIpomexkyTOUYHAsI aTTECTALMSA Hud.zager

Bcero:
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3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVNHBI

3.1. Ans peanusanuy nporpaMmbl yd4eOHON JUCLUIUIMHBI JOJDKHBI OBITh IIPEYCMOTPEHBI
CJIeAYIOLIME CelUalbHbIe TOMELICHUS:

Kabuner «EcTecTBEeHHOHAYUYHBIX JUCLMILIMHY» OCHAIIEHHBIN B COOTBETCTBUU C 1. 6.1.2.1
0o0pa3oBaTesbHOM NporpaMmMsl o crnenuaitbHocT 22.02.01 MeTtannyprust Y4epHbIX METaJIJIOB

JIaGoparopusi XMUMUH, OCHALICHHAs! HEOOXOIUMBIM ISl pealTu3alliy IPOrpaMMbl y4eOHOH
JTUCHUTUTMHBL 000pYZOBaHUEM, NMPUBEACHHBIM B 1. 6.1.2.3 00pa3oBarenbHON IpPOTpaMMBI 110
JTAHHOM CIIeIaIbHOCTH.

3.2. UuopMmanoHHOe o0ecniedeHre peajn3auuu NporpaMmbl
3.2.1 OcHOBHBbBIE 3JIEKTPOHHbIE U3IAHUS
1. : https://i-exam.ru
2. UHTyWT — HalMOHAIBHBINA OTKPBITEIA YHHBEpCUTET http://www.intuit.ru/studies/courses,
3. Tlopran uudposoro odpazosanus. http://www.digital-edu.ru/
4. Poccwuiickas rocynapctBeHHas onoanoreka http://www.rsl.ru
1

. CIIO B poccuiickux mxkonax: komanma ALT Linux paccka3piBaeT O BHEIPECHUH
cBOOOJIHOTO MporpaMMHoro obecneuenus Bacunesckas, E.M. Heopranuueckas xumus
yuebHoe nocobue / E.W. Bacunesckas, O.. Ceuko, T.JI. llleBioBa. - Munck PUIIO,
2019. - 248 c. - ISBN 978-985-503-901-4. - Tekcrt: osnekrponnsrd. - URL:
https://znanium.com/catalog/product/1056374

2. Cysopos, A. B. O0mas u Heopranuyeckas Xumus B 2 T. Tom 2: y4eOHHK I CPEIHETO
npodeccuonansHoro oopazosanus/ A.B.CyBopos, A.b..Hukonbckuii.- 6-¢ u3f., ucop. u
norm.— Mocksa: M3znmarensctBo FOpaiit, 2019.— 378 c.— (IIpodeccuonanproe
oOpazoBanue).— ISBN978-5-534-02182-0. — Tekct : snextponnsiii / ObC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/437404.

3.2.2 JlonoJIHUTEJbHbIE HCTOYHUKH

1.Caenko, O. E. Xumus YueOuuk s komnemkeir. O0meobpa3oBaTenbHas IOATOTOBKA
yuebHuk s CIIO / O. E. Caenko. - Poctos-Ha-Jlony ®enukc, 2018. - 283 c. — Tekcr:
HEIIOCPEACTBEHHBIN.

2.Boctpukosa, H. M. Xumus: yue6noe nocobue / H. M. Bocrpukosa, U. B. Koseny6osa,
I'. A. Koponesa. - Kpacnosipck : Cu0. denep. yn-t, 2020. - 226 c. - ISBN 978-5-7638-
4420-7. -Tekcr: AIIEKTPOHHBIN. - URL:
https://znhttps://znanium.com/catalog/document?id=380473

3.Xumus : c6opruk 3anad / O. M. Banamosa, O. A. Bparasuna, A. B. Jlerrapes [u ap.]. -
Mocksa : U3n. Jom HUTY «MUCuC», 2019. - 148 c. - TekcT : 3JIEKTpPOHHBIN-
URL:https://znanium.com/catalog/product/1229011

4. H. Anpomkuna. Xumusa: pabodas TeTpagb [ CTyIEHTOB  CIENUATLHOCTH
texHudeckoro npodwis / JI. H. Annomkuna — Marautoropek: M31-8o MarHuToropek.
roc. TexH. yH-ta uM. I'".1. HocoBa, 2018. 34 ¢

HHurepHer-pecypcesl

5. Enunas xomiekuuss 1UGpPOBBIX  00pa30BaTeNbHBIX  PECYpCOB www.school-
collection.edu.ru

6. EmmHoe oOKHO mocTyma K oOpa3oBaTenbHBIM pecypcam Poccuiickoit ®Deneparum
http://window.edu.ru/

7. EnuHbplil mopran MHTEpHET-TECTHpOBaHUS B cdepe oOpa3oBaHusaB MIKoiax Poccun
[DnexTponHbIit pecypc]. — Pexxum nocryna: http://freeschool.altlinux.ru  /, cBoOoaHBIiA.
— 3aru. ¢ 3kpana. A3. pyc.

8. ®enepanbHblii  oOpa3oBarenbHbld  ToOpTan  «MHPOPMAIMOHHO-KOMMYHUKAITMOHHBIE
TEXHOJIOTHH B 0Opa3oBanumny. http://window.edu.ru/resource/832/7832
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3.3 YueOHo-MeTOANYECKOE 00ecTIeUeHe CAMOCTOSTEIbHON PadoThl 00yYaAKOIIUXCS.

CamocrostenbHass paboTa sBISeTCS 0043aTE€IbHON IS KaXIOro 0O0ydYarolierocs.
CamocrositenbHas paboTa MOXKET OCYHIECTBIATbCS HMHIMBUAYAJbHO WM TIpylnnamMu B
3aBHCUMOCTH OT IIeNM, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIbHOW paboThl, ypOBHS
CJIO)KHOCTH, YPOBHSI YMEHHUH 00yUaroIUXCsl.

KoHTponp pe3ynpTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHONH pabOThl OCYIIECTBISETCS B
mpejenax BpPEMEHH, OTBEICHHOIO Ha 00s3aTelbHbIE yYeOHBIC 3aHATHS M BHEAYJAUTOPHYIO
CaMOCTOSITENIbHYIO paboTy oOydarommxcs 1Mo Yy4eOHOMY TMpeIMeTy, TPOXOAWT Kak B
MACbMEHHOM, TaK U YCTHOM WMJIM CMEIIaHHOM (opme, ¢ MpeACTaBICHUEM U3ACIIUS WK TPOTyKTa
CaMOCTOSITEIIBHOM JIEATCIHHOCTH.

B kadectBe (GopM M METOJOB KOHTPOJS BHEAYIUTOPHOM CAMOCTOSTEIBHOW pPabOTHI
UCTIONIL3YIOTCS: MPOBEPKA BBHITIOJHEHHONW pabOThI TPENoaaBaTelieM, CEMHHAPCKHE 3aHSTHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIC PAOOTHI, 3aIIUTa TBOPUYECKUX padOT H JIp.

Ne Hanmenosanue OrneHouHbIe cpeAcTBa  (3aJaHusA) JUIS  CaMOCTOSATEIbHOM
pasjerna/TeMbl BHEAYJUTOPHOU PabOTHI
1 Texcr 3amannsa. Breimomnure Tect 1m0 Teme: «OCHOBHBIE
MMOHATHS Y 3aKOHBI XUMUN
eJIb. HAVYUTHCSI OCHOBHBIM IIOHSATHSAM, HAYYATHCS PEIIATH
Paszgenl. OOmas u I v » HayH p
3aJjaud Ha 3aKOH ABOTajpo, Tra3oBble 3aKOHBL. Hayuutbcs
HeoprammHccka elIaTh 3aJa4M 10 YPAaBHEHUAM XUM. PEaKIIMil
xumust Tema Nel.l p A M - Peakiui.
OCHOBHBIC IIOHATHS U PexoMeHIAUN 10 BHINOJIHCHHUIO 32JaHUS
3aKOHBI XUMUH.
1. TIpouynTarh KOHCIEKT TEMBI
2. W3yuuTh MaTepuan yueOHHKa
3. BEIIOIHUTE 3a1aHus TECTA.
Kpurtepuu omeHkH: ypoBEHb YCBOCHHS TEOPETHYECKOTO
MaTtepuana.
2 Texct 3amanus. BelmomHuTe  ympakHeHHE 1O  TeMe:

Tema 1.2.
[Tepuoanueckuii 3aK0H
U MepHOInYecKas
cucrema
J.N.Menneneena.
Crpoenune aToma

«Ilepuognyecknii 3akoH W nepuoanueckas cucrema J[.H.
MenneneeBa. CTpoeHue aromay.

Heab: HAyYUTHCS ONPEENATh MECTO TOJIOKEHUS XUMUYECKOTO
aneMeHTa B nepuoanueckor cucreme J[.M. Menneneesa,
MPOTHO3WPOBATH CBOMCTBA BEIIECTB M UX COCTMHEHUN.

PexoMeHganuy mo BBLINOJHEHHIO 3aJaHMSA: JICKIMHU I10 TEME,
HUCIIOJB30BaHUC yqe6Hm<a.

Kpurtepumn oueHku:

BrimonHeHs! Bee 3ajaHus OLEeHKa — «5»
Bremomaeno 80% 3amanunii orieHKa — «4»
Beimonneno 50% paboTsl onieHKa — «3»
Bremonneno menee 50% paboThl orieHKa — «3»

Mewnee 70% - orieHKa «2».
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Tema 1.3.Ctpoenue
BEIIIECTBA.
XUMHUYECKast CBSI3b.

Tekct 3ananus. BeimonauTe ynpaxuenue no teme: «CTpoeHue
BelIecTBa. XUMUYECKas CBA3b.».

Heﬂb: HAaYYUTBHCA ONPCACIIATh CTCIICHU OKUCIICHUS B IPOCTBIX
H CJIOXXHBIX BEHIECCTBaX, ONPCACIIATh TUIIbI XUMUYCCKHUX CBHBGﬁ,
COCTaB BC€HIICCTBA.

PexoMeHIa1UM 10 BBHINOJIHEHUIO 32/IaHMSA: JICKIIMH TI0 TEME,
UCTIOJIb30BaHUE YUCOHHUKA.

Kpurepum oueHku:

BrimonHeHs! Bee 3ajaHus OLEeHKa — «5»
Bremosmaeno 80% 3agaHuii orieHKa — «4»
Brimonaeno 50% paboTsl onieHka — «3»
Bremomaeno menee 50% paboThl onieHKa — «3»

Menee 70% - orteHKa «2».

Tema 1.4. Bona.

Texcr 3amaHus. BemmosiHuTe ynpaxHeHue no teme: «Bopa.
PacTBopbl. DiIeKTpOIUTHYECKAS JUCCOLUALIUS. ».

Henb: Hay4yuTbCAd ONPEACIATH BEUICCTBA JJICKTPOJIUTHL U
HERJIEKTPOJIUTHI, CHIIbHbIE U ci1a0ble, COCTaBIATh ypaBHEHUS
peakuuii B MOJIEKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE.

PexoMeHganuy mo BBLINOJHEHHMIO 3aJaHUSI: JCKIINHU I10 TEME,

PacTBOpbI. UCIIOJIb30BaHUE yUEOHHKA.
DNeKTpoNIUTHYECKast
HCCOLHALI Kputepun ouenku:
BrImonHeHsl Bee 3aaHus OlleHKa — «5)»
Brinonneno 80% 3aganuii oreHka — «4»
Beimonueno 50% paboTsl orieHKa — «3»
Bremonneno menee 50% paboThl orieHKa — «2»
Menee 70% - orieHKa «2».
Tema 1.5 Texct 3ananusi. BeinonHeHne KOHTPOIbHON pabOTHI 1O TEMeE:
Knaccudukanms «Knaccudukarusi HEOPraHWYECKUX  COCIMHEHHH U HX
HEOPraHUYeCKUX CBOICTBaY.
COEIMHEHNH U NX
cBONCTRA Llenp: HayuuThCs ONMPENENsITh BEUIECTBA OKCHJIbI, OCHOBAHUS,

KHCJIOTBI, COJIM, ONPCACIIATL THUIIBI XUMHYCCKUX peaKHI/Iﬁ,
BBIBOAUTH IPOAYKTBI XUM. peaKuHﬁ.

Heab: yroyOnenue paHee H3y4eHHOr0 MaTepuana,

BbIpa0OTKa yMEHHUH M HAaBBIKOB MO TNPUMEHEHHIO (HOpMYII,
COCTAaBJICHUIO AJIFOPUTMA TUIIOBBIX 3aJaHUM,
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IIPUMEHEHHUE MTOJIYYCHHBIX 3HAHUM Ha IPAKTHUKE.

PeKOMeHHaHI/II/I 110 BBINMOJIHCHHIO 3aJJaHUA: JICKIUU 10 TEME,
HCIIOJIB30BaHHUC y‘le6HI/IKa

Kpurtepuu oieHKH: TOYHOCTh PACUETOB; 00BEM BBITIOJIHEHHBIX
3aaHui, ohopmIIeHHE.

Tema 1.6 Xumuueckue
peakiuu

Tekct 3amanus. Keiic 3agada, B pe3ynbTaTe KOTOPOH ydaiuecs

GOpMUPYIOT TPAKTHYECKHE HABBIKM dYepe3 MPOOJIEMHBIC
CUTYyalluH, MPOTHO3UPYIOT MOBE/ICHUE YYaCTHUKOB,
00OCHOBBIBAIOT HEOOXOJUMOCTh MOJIYYECHHUS JTOTOIHUTEIBHBIX
JaHHBIX U ONPEAENSAI0T HMCTOYHMKH UX  IOJYYEHHS,
pa3pabaThIBalOT u JeMOHCTPUPUPYIOT pOrpaMmy
MEPONpPUATHIA, HANpPaBIECHHYI0O Ha peajH3alUi0 pPElIeHUs
npoOJemMbl € TOMOIIBIO OJHOTO W3 HAYYHBIX METOJIOB
(Hampumep, aHAJIUTUYECKOTO).

Heab: HayuuThcs pemiaTh 3agadydl  C TOYKH  3pEHUs
npodeccnoHaNbHOM HAIIPaBIEHHOCTH

PeKDMeH}IaHI/II/I 110 BBINMOJTHCHHUIO 3aJaHUSA
HCIIOJIb30BAHUEC UHTCPHCT NCTOYHUKOB.

BrinosiHeHbl BCe alrOpuTMbl JIEUCTBUM B PEIICHUU 3a7a4yu
OIlEHKA — «5»

Bemonneno 80% anroputMa B 3aJaHUM OLIEHKA — «4»
Beimonneno 50% paboTs onieHKa — «3»
Brimonaeno menee 50% paboTel orieHKa — «3»

Mewnee 70% - orieHKa «2».

Tema 1.7 Metamisl u
HEMETAIJIBI

Occe Ha TEMY HCIIOJIB30BAHNEC MCTAJJIOB WM HCMCTAJJIOB B
MPOMBIINIJICHHOCTH.

Heasb: HayduThcst 0000aTh M BBIACNIATH  HYKHYIO
MH(POPMALIMIO U3 UCTOYHUKOB JIUTEPATYPHI

PexoMenganuy mo BBINOJHEHHK) 3aJJaHHUSA: HCIIOJIb30BaHUE
HHTCPHET UCTOYHHKOB.

Kpurepun onenkmu:

BrInonHeHs! Bee 3a1aHus OLIEHKA — «5»
Bremomnaeno 80% 3amaHust oreHKa — «4»
Brimonaero 50% paboTsr orieHKa — «3»

Brimonaeno menee 50% paboThl orieHKa — «2»
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOW JUCHUATIIAHBI
OCBOCHHUS  JUCHUIUIMHBI  OCYIIECTBIISAETCS
IIpenojaBaTeieM B IIPOLECCE TEKYIEro KOHTPOJISA U POMEKYTOYHOM aTTeCTaluu.

Kontponr u  oueHka

4.1 Tekymmii KOHTPOJIb

pe3yJIbTaToOB

Kontponupyemslie
pazziessl (TEMBI)
yueOHOU
JUCIUILTNHBI

KoHntponmpyemslie
PE3yJIbTaThI
(ymeHwsi, 3HaHUS )

HanmenoBanue
OLIEHOYHOT'O
CpeacTBa

Kpurepuu onenku

Paszgen 1 O6mas u
HeopraHuyeckast
XUMUA

I1P61-I1P6S,

Konrponbras

Tect

KonTponbnas pabota

3a TMIPaBUJIBHO BBITIOJJHEHHOC
3a1aHNC BBICTABJISACTCSA
MTOJIOKUTEIIbHAS OITCHKA — 1 Oa.
3a HETIPABUJIBHO  BBINIOJTHEHHOC
,Z[eﬁCTBPIe, 3aJaHUC BBICTABIIACTCA
OTpuLaTeJbHasA OLICHKA — 0 6aoB.

OlLieHKa TeCTUPOBAHUS
MPOBOJUTCS TI0 HTOTOBOMY
MPOLIEHTY Pe3yIbTaTUBHOCTH
(TpaBUIIBHBIX OTBETOB)

90 +100% - 5 - oTIM4HO

80 + 89% - 4 - xopomio

70 +79% -3 -
YIOBIIETBOPUTEIHLHO

menee 70% - 2 -
HEYZOBJIECTBOPUTEIHHO

Tema 1.1 OcHOBHBIE
HOHATHSA M 3aKOHBI
XUMUH

I1P61-11P65

JIMKTaHTBI

IpakTreckast

(MpaxTHYeckoe
3a7IaHKE)
Tecr

3a paBUIIBHO BBIMOJIHEHHOE

3aJIaHKE BHICTABIISETCS

MOJIOXKHUTEIbHAS OlleHKa — | 6a.

3a HETIPAaBUJIBHO BBIIIOJIHCHHOC

HeﬁCTBHe, 3aJaHUEC BBICTABIISICTCS

oTpHuaTenpHas orieHka — 0 6aIoB.
OLieHKa TeCTUPOBaHUS

MIPOBOJUTCS IO UTOTOBOMY

MIPOIICHTY PE3yIbTATUBHOCTH

(TpaBUIIBHBIX OTBETOB)

90 +100% - 5 - oTIMYHO

80 + 89% - 4 - xopomio

70 +79% - 3 -

YAOBIIETBOPUTEIBHO

menee 70% - 2 -

HEYIOBIIETBOPUTEIHLHO

JlaGopaTopHbie pabOThI

OneHKa «OTIIMYHOY: MTPABHIBHO
BBIMIOJIHEHBI BCE 3aJaHusl B
COOTBETCTBHH C TPEOOBaHUSIMHU,
IIpaBUJIIBLHO BBIIIOJTHCHBI
JOITOJIHUTCIIBHBIC 3aJaHus,
CBOEBPEMEHHO  INpPENOCTaBIICH
OTYET O BBIIIOJHCHUU pa6OTBI.
OrneHKa «XOpOIIO»: MPaBHIBHO
BBIMIOJIHEHBI BCE 3aJaHusl B
OCHOBHOH YacTH,
JIOIIOJTHUTEJIbHBIE 3aJjaHus
BBIIOJIHEHBl HE B IOJHOM
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o0BeMe, TIPEJOCTABICH OTYET O
BBITIOJITHGHUH pPa0oTHI, OO0 B
ciyyae HECBOEBPEMEHHOTO
MPEIOCTABICHHUS OTYETa WU C
HAJIMYAEM  HECYIIECTBEHHBIX
omuodoK B BBITTOJTHCHUT
1ab0PaTOPHBIX 3aJIaHUSX.
OI1leHKa «YIOBICTBOPHUTEIBHOY:
BBHINIOJTHEHBI HE BCE, HO Ooiee
50% 3agaHuii MaboOpaTOpPHOM
paboThI, JIOTIOJTHUTETLHBIE
3aJjaHdsT ~ HE  BBITIOJHEHHI,
HECBOEBPEMEHHO TPEIOCTaBIICH
OTYET O BBHIMOJIHEHUHA PAOOTHI.
Ornenka
«HEYJIOBIICTBOPUTEIHLHOY:
BBITIOJTHEHO MeHee 50%
naboparopHoii  pabOTHI, He
BBIMOJTHEHBI  JIOTTOJTHUTEIHHBIC
3aJaHus1, OTYCT O BBIIIOJTHCHUN
paboThI HE MPEIOCTABIICH.

Tewma 1.3 Ctpoenue
BEIIECTBA.
XUMHUYECKast CBA3b.

I1P61-I1P65

I1P61-11P65

Tecr

3a paBUIBHO BBIMOJIHEHHOE
3a/IaHiE BBICTABISCTCSI
MOJIOXKUTEJIbHAS OlleHKa — 1 Gasu.
3a HCTIPaBUJIBHO BBIIIOJIHECHHOC
I[eﬁCTBI/Ie, 3aJaHUC BBICTABIISICTCSA
oTpuuarenpHas oueHka — 0 6anios.

OreHKa TeCTUPOBAHUS
MIPOBOJIUTCS TIO UTOTOBOMY
MPOLIEHTY PE3yJIbTaTUBHOCTH
(TpaBUIIBHBIX OTBETOB)

90 +~100% - 5 - oTiuHO

80 + 89% - 4 - xopomio

70 +79% -3 -
Y/IOBJIETBOPHUTEIHHO

MeHee 70% - 2 -
HEYJIOBJICTBOPUTEIILHO

JlaGoparopHsie pabOTHI

OreHKa «OTIUYHO»: TTPABUIIBHO
BBITIOJTHCHBI BCC 3a1aHUS B
COOTBETCTBUH C TPEOOBAHUSIMU,
MPABUIIBHO BBIMOJHEHBI
JIOITOTHUTEILHEIE 3aIaHus,
CBOCBPEMEHHO IMPEI0CTABIICH
OTYET O BBIIIOJIHEHUU PabOTHI.
OreHKa «XOpOIIO»: MPaBUIHHO
BBITIOJTHCHBI BCC 3a1aHUS B
OCHOBHOM YacTH,
JIOTIOJIHUTENBHBIE 3aJaHUs
BBIIIOJIHCHBI HE B ITIOJTHOM
o0Beme, MpeI0CTaBIeH OTYET O
BBITIOJTHEHUH PaOOTHI, THOO B
cilydyae HeCBOCBPEMEHHOIO
MIPEIOCTABICHUS OTYETa HIIH C
HAJIMYUEM HECYIIECTBEHHBIX
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OIMOOK B BEITIOJTHCHHUU
JTa0OpaTOPHBIX 3aIaHUSX.
OrieHKa «yIOBJICTBOPUTEIIBHOY:
BBITIOJTHEHBI HE BCE, HO OoJtee
50% 3amanuii 1a00paTOPHOI
paboThI, TOTIOHUTEIbHEIC
3aJIJaHUS HE BBIMOJTHCHBI,
HECBOCBPEMEHHO TPEIOCTABIICH
OTYET O BBIMOJHEHUU PaOOTHL.
Ouenka
«HEYJIOBJICTBOPUTEIIBHO:
BEITIOTHEHO MeHee 50%
nmabopaTopHO# pabOTHI, HE
BBITIOJTHECHBI JIOTIOTHUTEIIBHEIC
3aJIaHusl, OTYET O BHIMOIHCHUN
paboTHI He IPEIOCTABIICH.

Tema 1.4 Bona.
PactBopsI.
DIEKTPONUTHYECKAS
JIACCOITAAINS

I1P61-11P65

Tecr
JIMKTaHTBI
IpakTvyeckas
pabora
(paKTIYecKoe
3a71aH1e)
JlabopatopHsie
paboTBI

JlaGoparopHsie pabOTHI

OI1IcHKA «OTIMYHO»: IPABUIIBHO
BBIMOJTHEHBI BCE 3a/IaHUSI B
COOTBETCTBHH C TPEOOBaHHUIMH,
MPABUJIBHO BBIMOJTHEHBI
JIOTIOJTHUTENTBHBIC 33/TaHUS,
CBOCBPEMEHHO IMPEI0CTABIICH
OTYET O BBIOJIHCHUH PaOOTHI.
OI1IeHKa «XOPOIIOY»: MPABUIBHO
BBITIOJTHCHBI BCE 33JIaHUS B
OCHOBHOM 4acTH,
JIOTIOJTHUTENBHBIC 3a/IaHUSI
BBIMOJIHEHBI HE B MIOJTHOM
o0BeMe, MPeI0CTaBIICH OTUET O
BEITIOJTHEHUH PaOOTHI, 1100 B
clTydae HECBOCBPEMEHHOTO
MPEIOCTABIICHUS OTYETa WU C
HaJIMYUEM HECYIIECTBEHHBIX
OIIUOOK B BBIMOJHEHUH
J1a0OPATOPHBIX 3aJAHUSX.
Ol1ieHKa «yIOBIETBOPUTEIIBHON:
BBIMOJTHEHBI HE BCE, HO OoJiee
50% 3ananuii 1a60paTOPHOM
paboThI, TOTIOJTHUTEIBHBIC
3aJIJaHUs HE BBIIOJHEHBI,
HECBOEBPEMEHHO TPEI0CTABIICH
OTYET O BBIMOJIHEHUH PaOOTHI.
Onenka
«HEY/IOBJIETBOPUTEIHHO:
BBINIOJIHEHO MeHee 50%
nmabopaTopHO# paboTHI, HE
BEITIOJTHEHBI JIOTIOTHUTEIBHEIC
3aJIJaHus, OTYET O BHITOJHEHUH
paboTHI HEe MPEAOCTABIICH.
O1eHKa TeCTHPOBAHUS
MIPOBOJIUTCS TIO UTOTOBOMY
MPOLIEHTY PE3yIbTaTUBHOCTH
(TIpaBUIIBHBIX OTBETOR)

90 +100% - 5 - oTMYHO

80 + 89% - 4 - xoporo
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70 +79% -3 -
YIOBIIETBOPHUTEIHLHO
menee 70% - 2 -
HEYIOBICTBOPHUTEIHHO

Tema 1.5

Knaccudukanms
HEOPTaHHYECKUX
COCTUHEHUN U UX

CBOWCTBA

I1P61-11P65

JIAKTaHTBI

IpakTyeckas

(mpaxTHyeckoe
3a7IaHVIE)
JlaGoparopHbie
paboThI

O1eHKa TECTHPOBAHUS
MPOBOJIUTCS TI0 HTOTOBOMY
MPOLIEHTY Pe3yIbTaTUBHOCTH
(MpaBUIBHBIX OTBETOB)

90 +100% - 5 - oTMYHO
80 + 89% - 4 - xoporo

70 +79% -3 -
YIOBIIETBOPHUTEILHO
MmeHee 70% - 2 —
HEYIOBJIETBOPUTEIHHO
JlaGoparopHbie pabOTHI

OlieHKa «OTIUYHOY: MTPABUIILHO
BBITIOJIHEHEI BCE 3aaHUs B
COOTBETCTBHH C TPEOOBAHHSIMH,
MPABUJIBHO BBIMOJHEHBI
JIOITOIHUTEILHEIC 3aJaHus,
CBOEBPEMEHHO TPETIOCTaBICH
OTYET O BBIMOJIHEHUU PaOOTHI.
OleHKa «XOPOIIOY: MPaBUIBHO
BBITIOJIHEHEI BCE 3aaHUs B
OCHOBHOMH YacTH,
JIOITOTHUTEILHEIE 33 JaHHs
BBITIOJIHEHEI HE B ITOJHOM
o0beMe, MPEIOCTABIICH OTYET O
BEITIOJTHEHUH PaOOTHI, 1100 B
cllydae HeCBOCBPEMEHHOIO
MPEOCTABICHHS OTYETA HITH C
HAJIMYHAEM HECYIIECTBECHHBIX
OIITHOOK B BBIITOJTHEHUN
J1Ta0OPATOPHBIX 3aJaAHUSX.
OI1IeHKA «YTOBIIETBOPUTEIILHOY:
BBITIOJIHEHEI HE BCE, HO OoJiee
50% 3amaHuii 1abOPaTOPHOM
paboThI, TOTIOHUTEIIbHBIC
3a/1aHHs HE BBITTOJIHEHEI,
HECBOCBPEMEHHO TPEIOCTABIICH
OTYET O BBIIIOJIHEHUH PabOTHI.
OrneHka
«HEYIOBJIIETBOPUTEIIHHO:
BBINTOJIHEHO MeHee 50%
nabopaTopHoii paboThl, HE
BBITIOJIHEHEI JIOIOJIHATEIbHBIE
3a7aHus, OTYET O BBIIOJHEHNN
paboThI HE MPETOCTABIIEH.

Tema 1.6
XUMHUYECKUE
peakuuu

I1P61-11P65

Kontponbsras
pabora
JIMKTaHTBI

IpakTreckas

(MpaxTHYeckoe
3a/IaHKIE)

3a IpaBHIIBHO BBINIOJIHEHHOE
3aJ[aHU€ BBICTABIISIETCS
MOJIO’KUTENbHAS OlleHKa — 1 Gasu.
3a HETIPABUJIBHO BBIIIOJIHCHHOC
HeﬁCTBHe, 3aaHUC BBICTABJIACTCA
oTpunarensHas orenka — 0 0aos.

OrneHka TCCTUPOBAHUA
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JlaGoparoprbie
paboThI
Keiic-3amaya /
CUTyallMOHHAs
3aja4a

Tect

MPOBOJIUTCS TI0 UTOTOBOMY
MPOIICHTY Pe3yIbTaTUBHOCTH
(MpaBUIBHBIX OTBETOB)

90 +100% - 5 - oTMYHO

80 + 89% - 4 - xoporo
70+79% -3 -
YIIOBJIETBOPUTEIHHO

menee 70% - 2 —
HEYIOBJIETBOPUTEIBHO
JlaGoparopHsie paboTHI,
MPaKTUYECKOE 3a7aHne

O1eHKa «OTIMYHO»: TPABUIIBHO
BBITIOJTHEHBI BCE 3a/1aHUS B
COOTBETCTBHH C TPEOOBAHHUAMH,
HPaBHJIBHO BBITOTHEHBI
JIOTIOJTHUTENbHBIC 3a1aHUs,
CBOEBPEMEHHO TIPEI0CTaBICH
OTYET O BBHIITOJIHEHUU PaOOTHI.
O1eHKa «XOPOILO»: MPaBHIBLHO
BBITIOJTHEHBI BCE 3a/1aHUS B
OCHOBHOMH YacTH,
JOTIOJTHUTEINBHBIC 33/1aHHS
BBITIOJIHEHEI HE B TIOJTHOM
o0Beme, peIoCTaBIeH OTYET O
BEITIOJTHEHUH PaOOTHI, 100 B
CJlydae HECBOEBPEMEHHOTO
MPEOCTaBICHUS OTYETa UITH C
HaJIMYMEM HECYIECTBEHHBIX
OINNOOK B BBITIOJTHEHUU
J1a0OPATOPHBIX 3aJAHUSX.
O1eHKa «y/IOBJIECTBOPHTEIBHON!
BBITIOJIHEHBI HE BCe, HO Ooee
50% 3amanuii 1abOpaTOPHOM
paboTHI, OTIOTHUTEIILHBIE
3a/1aHMs HE BBITIOJHEHEI,
HECBOEBPEMEHHO ITPEJIOCTABIICH
OTYET O BBIIOJHEHUN PabOTHL.
OueHka
«HEYJIOBJIETBOPUTEIHEHO:
BBITNIOJIHEHO MeHee 50%
nabopaTopHoii paboThl, HE
BBITIOJTHEHBI JIOTIOJIHUTEIILHbIC
3aJIaHusl, OTYET O BHIMOIIHEHUH
paboTHI HEe MMPEAOCTABIICH.

Paznen2
Opranuueckasi XuMus.
Tema 2.3
Kucnopoaconep:xaiue
OpraHu4ecKue
BemecTBa. CrinpTel.
ATBIETH/IBI U KETOHBI

Tema 2.4 KapOoHOBBIE
KHUCIOTHL. CIIOKHBIE
3¢GUPBI U KHUPBI

I1P61-11P65

Tecr
JIMKTaHTBI
IpakTvyeckas
paborta
(IpakTdeckoe
3a7IaHVIE)
JlabopartopHsie
PpadoTHI

OneHka TeCTUPOBaHHUS
MIPOBOJUTCS 10 HTOTOBOMY
MPOIIEHTY Pe3yIbTaTUBHOCTH
(TIpaBUIIBHBIX OTBETOB)

90 +100% - 5 - oTMYHO
80 + 89% - 4 - xoporo

70 +79% -3 -
YIOBIIETBOPUTEIIEHO
menee 70% - 2 —
HEYIOBJIETBOPUTEIBHO
JlaGopartopHbie paboThI,
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Tema 2.7 benku.
[Monucaxapuabl kak
OHMOIIOTMMEDEI.
Bomokna

MPAKTUYCCKOC 3aJaHUC

OlieHKa «OTIMYHOY: MIPABUIILHO
BBITIOJIHEHBI BCE 331aHUS B
COOTBETCTBHH C TPEOOBAHUSIMH,
MPaBUIIBHO BBITTOJTHEHBI
JIOTIOJTHUTENbHBIC 3a1aHUs,
CBOEBPEMEHHO TIPEIOCTaBICH
OTYET O BBIMOJHEHUU PaOOTHL.
O1eHKa «XOPOILO»: MPaBHIBLHO
BBITIOJIHEHBI BCE 331aHUS B
OCHOBHOM YacTH,
JIOTIOJTHUTENbHBIC 3a1aHUSI
BBITIOJIHEHBI HE B TIOJTHOM
o0beMe, TIPeIoCTaBICH OTIYET O
BEITIOJTHEHUH PabOTHI, THOO B
Cllydae HECBOEBPEMEHHOTO
MPEOCTaBICHHS OTYETa UITH C
HAJIMYHAEM HECYIIECTBECHHBIX
OINNOOK B BHITIOJTHCHHUU
J1a00PATOPHBIX 3aJaHUSX.
OI1IeHKA «YTOBIETBOPUTEIILHOY:
BBIMOJTHEHBI HE BCe, HO Ooliee
50% 3amanuii 1a60paTOPHOM
paboThI, TOMOHUTEIbHEIC
3aJ]aHUs HE BBIMOJTHCHBI,
HECBOEBPEMEHHO IMPEJIOCTABIICH
OTYET O BBIOJHEHUU PabOTHL.
Ouenka
«HEYJIOBJIETBOPUTEIHEHO:
BBITNIOJIHEHO MeHee 50%
nabopatopHoit paboTHI, HE
BBIMOJTHEHBI JIOTTOJTHUTEIbHBIC
3aJlaHusl, OTYET O BHIMOIIHEHUH
pabOThI HE MPEOCTABIICH.
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4.2 Tlpome:xxyTOUHAs aTTECTANUSA
[TpomeskyTouHas aTTecTanys 0Oy4yaroIIMUXCsl OCYILECTBIIAETCS MO 3aBEPLUICHUH M3y4YEeHUs
yueOHOro rnpeaMera «XUMHUs» U MO3BOJSET ONPEIEIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUS.
dopma MPOMEXYTOUHOH aTTecTallvu MO MpeaMeTy «Xumus» — nuddepeHInpoBaHHbIH

3a4er.
Oueno e cpeacTBa
Pe3yabTarsl 00yyeHus HEHOHHBIC CPEACTH
U1l IPOMEKYTOYHOM aTTeCTalluu
30 02.03; 30 03.02; 30 02.04 TexcT 3amanus:
I1P61-TI1P66
1) Omnpenenure mpoueHTHy0 Konrentpamuio NaCl
B pacTBOpe, IMOJY4YCHHOM TIpu pactBopenuun 10 T
noBapeHHoM conu B 160 T BOJBI.
2) TlpurotoBsTe 100 ™My pacTBOpa caxapa C
MaccoBoit goneit ©=20%, eciam IUIOTHOCTh pacTBOpa
p=1,06 r/cm’.
3) Omnpemenure  MOJSIPHYIO  KOHIICHTPAIHIO
pacTBopa mosydeHHoro mnpu pactsopennn 6,6 T KOH B 1
n Bogbl. [IMOTHOCTP TOMYYEHHOTO pacTBOpa NPUHSATH
paBHO#i 1 r/cm’.
4) Hammummre ypaBHEHHS PEaKIIHiA B
MOJICKYJIAPHOM U HOHHOM BUJC!:
Fez(SO4)3 +KOH — ...
Na,SO; + HCl — ...
Y0 02.04; Yo 03.07, ¥002.09; IIpakTH4Yeckoe 3aqanne
I1P61-ITP66 1) HazoBuTe OKCHABI U yKaXUTe, K KAKOMY THUITY

onu otHocstes: Li,O, As,O5, SNO,.

2) HazoBute cieiyronye BENIECTBA U ONPEAECIUTE
crenenb okuciaenus meramia B Hux: Cu(OH),, Fe(OH)s,
LiOH

3) HaszoBure BemiecTBa U OIpENENIUTE CTENEHb
OKHUCJIEHHsI KHcIoTooOpasyiomiero anmemedra: H,COs,
HNO;, HNO,, H,S, HzSO4’ HCI, H,SnOs.

4) CoctaBbTe ypaBHEHUS PEaKIHMA:
FeO+CrO; — ...
KOH + H3PO4— ...
Mg(OH); + P,O5 — ...

HNOg"‘CUO—)

24



Kputepun ouenku ougpepenyuposannozo 3auema

—  «OTIM4HO» - TEOPETUYECKOE COJEpKAHHE Kypca OCBOCHO IIOJIHOCTHIO, 0e3
npo0esnoB, yMeHHUs COPMHPOBAHBI, BCE IMPEIyCMOTPEHHbIE MPOrpaMMON ydeOHbIe 3aJaHus
BBINOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHSI OIICHEHO BBICOKO.

—  «Xopouio» - TEOpPEeTUYECKOe COAEp)KaHHEe Kypca OCBOEHO IOJHOCThIO, 0e3
npo0esoB, HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
OporpaMMoOil yueOHble 3aJaHMs BBIMOJHEHBI, HEKOTOPBIE BHIBl 33JaHUN BBIIOJHEHBI C
OlInOKaMu.

—  «YIOBJIETBOPUTEIHHO» - TEOPETHUECKOE COJIEPKAHHE Kypca OCBOEHO YaCTUYHO,
HO MPOOEITBI HE HOCST CYIIECTBEHHOTO XapakTepa, HeoOXOAUMbIe YMEHHS paObOThl C OCBOSHHBIM
MaTepHajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi
o0y4yeHHsI y4eOHBIX 3aJJaHWll BBIIOJIHEHO, HEKOTOPBIC M3 BBITOJHEHHBIX 3allaHUi COJEpKAT
OIIINOKH.

—  «HeynoBneTBOpHUTENBHO» - TEOPETUYECKOE COJICPIKAaHME Kypca HE OCBOCHO,
HEoOXoMMBbIe YMEHHsI He c(pOpMUPOBaHBI, BHIIOJHEHHBIE y4eOHBIC 3aaHUsI COJEpPKAT TPYObIe
OIINOKH.
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IIpuaoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'H, BKJIIOYASA AKTUBHBIE 1
NMHTEPAKTUBHBIE METOAbI OBYUYEHMUSA

-HaJIM4YUEC

Ne HasBanue [enp ncronb3oBaHus [Inanupyemslii Onucanue nopsiaka
/I | 0Opa3oBaTeNbHON o0pa3oBaTenbHOI pe3ynbTaT MCIOJIb30BaHUs (AJITOPUTM
TEXHOJIOTHH (C TEXHOJIOIMH HCII0JIb30BAHHUS IIPUMEHEHHU) TEXHOJIOTUU
yKa3aHueM aBTopa) / o0Opa3oBaTelIbHOI B [IPAKTUYECKOU
aKTUBHBIC U TEXHOJIOTUHU npodeccuoHaTbHON
MHTEPAKTUBHbBIC NesITeIbHOCTH
METOBI 00yUYeHHUs
1 TexHOIOMIS dopMupoBaHue Peduexcus [TouckoBslii (0OCYyKIaEHHE)
o JIMYHOCTHBIX U KoncTpykTopckuii (mouck
IPOCKTHAOM c(hOpMUPOBAHHOCTH PYKTOp (
eATETBHOCTH MeTanpeIMETHBIX JTHYHOCTHEIX H ONTUMAJILHOTO pejJ_IeHI/I}I)
YHUBEPCATbHBIX TexHonornueckui
. . MeTanpeIMEeTHBIX
(uxon Hbiou, | yueOHBIX nelCTBU, B (BBITIOJTHEHUE
Yunbsam Kunnarpux) | vactaoctr ymenuit YHHBCPCAIILHBIX 3aIJJaHUPOBAHHBIX
CaMOCTOSITEIILHO Y4eOHBIX NCHCTBHIA. orepauii)
N00BIBaThH 3HAHUS, 3aKIIOUNTENbHBIN (aHATIU3
MPUMEHSTh OCO3HAHHO mporecca U pe3yabTaToB)
UX B IIPAKTUYECKON
JESITEIbHOCTH,
rOTOBHOCTU HaXOJUTh
peleHre y4yeOHbIX U
COLIMATIBHBIX TIPOOIIEM,
MOTPEOHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHIO.
2 NudpopmannoHHbIM ConpoBoxxieHue II HTalluU
Nudopmannonto- 5 (opman p a PC3CHTALMM,
00MeH npH MaTepUaIoB ypoKa
KOMMYHHUKAI[HOHHAS p p yp BHJIEOPOIMKH
MOJITOTOBKE U (BUI€OPONHKHY,
TEXHOJIOTHUS
BBINOJIHEHUH CXEMBI, TaOJIHLIBI,
(A.B. lemyposa) nabopaTopHOii KapTOUKH)
paboTHI.
3 -obecrieueHue KoHTpons ocBemienuss Bo
3nopoBbecOeperaror -Cobmnronenue
CaHUTapHO- BpeMsl MIPOBECHUS
ast ONTUMAJILHOTO
TUTHEHNYECKOTO 3aHATHS;
T HEK BO3/yIIIHO- ]
exuonorust  (H.K. | cocrostnuss  yue6noro IIPOBETPUBAHHE;
C TEIJIOBOTO peKuMa ]
MHPHOB) [IOMEILICHUS i ¢u3KynpTHAY3A,
B ayJIUTOPUH; .
(ocBemienue, SMOILIMOHANIBHBIE Pa3PAIKY;
[IPOBETPUBAHUE, -IIOIICPAKAHMC CBOEBPEMEHHOE
TEMIIepaTypHBIN paboTOCIIOCOOHOCTH | 3aBepIleHHE YPOKa.
PEXKUM U Hp.); o0ydJaronuxcst Ha
-IIPOBEJCHNE 3aHATHH,
«QUBKYIBTMUHYTKAY, | _posprimHas
«DU3KYIBTIIAY3BI» BO | oyxonormyeckas
BpeMs 3aHATHS; atMocdepa.
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«IMOITMOHAJIBHBIX
pa3psAI0K»: IIYTOK,
YIIBIOOK,
FOMOPUCTUYECKUX WIIH
MOYYHUTEIBHBIX
KapTUHOK, IIOFOBOPOK,
H3BECTHBIX
BBICKA3LIBAaHHIH C
KOMMEHTApUSIMU U T.II.

HNuTepakTrBHBIC
TEXHOJIOTUH

BogiieueHne kaxmoro
oOyyaromierocs B
00pa3oBaTeNbHBIN
nporecc

AKTHBHas
JIeITEIIbHOCTD
KaKJI0I0
oOyuJarorerocs Ha
3aHATHH,
00BEKTUBHOE
OLICHUBAHHE
JIESITEIbHOCTH
oOyuJaromierocs Ha
3aHSATHH.

['pynmoBast nesTenbHOCTD B
yIpaKHEHHSIX, 00CYKIICHUE
00IIUX pelIeHu

Ketic-meTon
JonropykoB)

(A.

BrisBiienne, oto0op 1
pelieHne npooIeMHBIX
CUTYaLHH,
OcMEICTICHHE
3HA4YCHUH JeTaliei,
OIMCAaHHBIX B
CUTyaluu

AHalu3 CUTyaluy u
BbIpa0OTKa
IPAaKTUYECKOTIO
peleHns
COBMECTHBIMHU
YCUIUAMU MUHU-

rpymnmn

3HaKOMCTBO C CUTYallHeH,
BBIJICJICHUE MTPOOJIEMBI,
MO3TOBOM LITYpPM,
aHaIu3

peIIeHU,
Pemenne keiica —
MPEeII0KEHNE BapHUAHTOB
petieHust mpoOJIeMHOM
CUTYaIlNH, CBI3aHHOU C
npodecuoHATbHON
JIeSITeIIbHOCTBIO

IIPUHATHA
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NEPEYEHb IPAKTUUYECKUX/JIABOPATOPHBIX 3AHSATUM

IIpunoxenne 2

Conepxanue Tembl Kouunyect B popme TpedoBaHn
00yueHust NPaKTHYECKUX/J1a0opaTop | BO 4acoB | ppakthueck | us PIrOC
HbIX 3aHATHI oii COO
MOJAT0TOBKH
PA3JIEJI 1 HEOPTAHUYECKAS XUMUA 32
1.10cHOBHBIE [MpakTudeckast pabora  Nel 4
TIOHSTHS Y 3aKOHBI | PacueTsl 1O  XUMHYECKHM
XUMUH. bopMysaMm U ypaBHEHUSIM
[Tepuoanueckuit
33KOH. [Ipaktuueckas pabora Ne 2 2
CtpoeHue aToMa CocrapneHue SJICKTPOHHBIX H
ANIEKTPOHHO — TpapuIecKux
dhopmy 3JICMEHTOB.
XapakTepucTuka 3JIEMEHTOB C I1P61;I1P62;
Y9eTOM MECTOHAXOXICHHUS B I1P63;I1PO1;
MIEPUOAMYCCKON TAOIUIIBI I1P62;11P63;
[1P64;I1P65;
I1P66;
1.2 Crpoenue [Ipaktuyeckas pabora  Ne3 2 Yo 1.03; Yo
BEIIlECTBA. Pemenne 3aaa4d 110 TEME 201’ Yo
Buasl «QIIEKTPOIUTHYECKAS 3.04; Yo
XHUMUYECKOU AuccoLHais» ggg o
cBsa3u. Boga, [IpaxTrueckas padora Ne 4 2 '
PacTBopsbl. Crioco0st BBIPOKCHHS
DJIEKTPOTUTHYECK | KOHIIEHTPAIMK PaCTBOPOB
ast uccornmanus. | 1Ipaktndeckas pabora Ne 5 2
Pacuer MacCOBOU OJIN
SKBUBAJICHTA BEIECTBA.
1.3 Kiaccesl [TpakTrueckas padora Ne 6 2
HEOPraHUYECKUX I'eneTnueckass CBs3b KJIAaCCOB
COEMHEHUIA. HEOPraHMYEeCKONH XUMHN
I'mpponus conen
JlabGopaTtopHast pabota Ne 1 2
Peakruu moHHOTO OOMEHA
JlaGoparopnast paGora Ne 2 2
KauecTBeHHblE peakuuu Ha
AHHOHBI
Tema 1.4 Tumsr [Mpaktudeckass pabora N7
XUMUYCCKHX Pacuersl CKOpOCTH
peaKIuid. CIfOpOCTL XUMHUYECKOH  peakiuu u 2
XUMHUHUCCKOH CMCUICHUS XUMHUYCCKOT'O
peaKiuu.
Xumuueckoe PaBHOBCCHA
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paBHOBecuHe [Ipaktuueckass pabora Ne 8 2
OrmpeneneHre OKHUCITUTENICH
BOCCTAHOBUTEJIEH BEILIECTBA
[IpakTtnueckas pabora Ne 9 2
CocTaBlicHUE OKUCIIUTEIBHO —
BOCCTAaHOBUTENFHBIX ~PEaKInit
METOAOM 3NIEKTPOHHOTO
Oananca
[paktuueckas pabora Ne 10 2
CocraBnenue cXeM
ANIEKTPOITN3a PACIIIIABOB
[Mpaktuueckass pabdora Ne 11 2
CocraBneHue CXEeM
3JIEKTPOJIN3a PACTBOPOB coJiet
Tema 1.5 Metamsl. p p p
Meramnorepmusi.
p [TpakTrueckas padora No 12 2
OnexTponu3
TBOPOB U
PacTBopo . Pemenne skcnepuMEHTATBHBIX
pacIIaBOB COJIEH. N
K 3aa4 MO0  HEOPraHWYeCKOn
Oppo3Us METAJIIOB
XUMUH. OmnpenencHue
OKCMEPUMEHTATBHBIM  TIYTEM
JTaHHOE BEIIeCTBO
JlaGoparopHast pabora  Ne3. 2
Meraibl B arpecCUBHOM cpejie
PA3JIEJI 2 OPTAHUYECKAS XUMMSI 22
2.1 Hemeramnel. | [Ipaktudeckass pabora Nel3. 2
Yraepon u  ero | CocrapjieHue hopmyn
aJJTOTPOTHA. OPraHUYECKUX BEIIECTB,
OCHOBHBIC TIOHATHUS
N W30MEPOB ¥ TOMOJIOTOB
OpraHHYECKOM
XUMUU. Teopus
p [Mpaktudeckass pabora Nel4. 4
CTpOCHUS 0 .
I HU WUCTUHHOMN
OpraHMYECKUX peae/ieHue ¢ 0
BEICCTB AM. | bopmynst OpPraHUYECKOTO
Bytneposa BCIIECTBA
JlaGopatopnast pabora Ne4. 2
lanorensl U UX KayeCTBEHHbBIE [P61;11P62;
XapaKTEpUCTUKHU 1IPG3;11P61;
[1P62;I1P063;
Tema 2.3 JlaGopatopuast pabora  NoS. 2 PG 43HP65?
Kucnoponconepxa | KauecTBeHHble peakmuu —Ha HI”66 ’
e OPTraHMYECKUE :
P OJTHOATOMHBIE " Vo 1.03: Yo
BemiecTBa. CIIUpPTHI.
MHOTI'0OQTOMHBIE CITUPTHI 2.01; Yo
Anbneruas u !
KETOHBI 3.04; Yo
JlaGopatopuast pabora  Neb. 2 4.03; Yo
KadecTBeHHbIe peakiuu Ha 9.03

albIETUABI
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Tema 2.4
Kapbonosrsie
KHUCIIOTHI. CII0’KHBIE
3(UPHI U KUPHI

JlaGoparopHast paborta Ne7.
KavecTBeHHbie peakiuud Ha
KapOOHOBBIE KHCIIOTHI

Tema 2.5 YraeBoasl
1 UX

JlaGopaTopuast pabora  NeS8.
BzaumojeiicTBue TIHOKO3bI U
€axapo3sl C TUIPOKCUIOM MEIN
U JPYTUMH  BEIIeCTBaMHU.

KIaccuuKalms KauecTBeHHas peakuus Ha
Kpaxmai

Tewma 2.6 JlaGoparopuast paGota  Ne9.

AsoTcoznepxarue KauectBennslit aHanu3

OpraHHveckie OpPraHUYeCKUX COCAMHEHHUH

BEIECTBA. AMUHBL.

AMUHOKHCIIOTHI

Tewma 2.7 benku.
[Honucaxapunabl Kak
OHMOTOTUMEDHI.
Bonokna

[IpakTiueckass pabora NelS.

I'enetuyeckast B3aUMOCBS3b
KJIACCOB OpraHU4eCcKUX
COETMHEHUH

Jlaboparopuast pabora NelO.
KauectBennsie (11BETHBIC)
peakiuu OeKoB
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OBPA3OBATEJIbHBI MAPHIPYT

IIpunoxenue 3

KonTpon

Kontponupyemslie

KonTponupyem
bHas paszenbl (TeMbl) OueHovHbIe CpeaCTBA
N bIC PE3YIIbTATHI
TOYKA y4eOHOM TUCIUILINHBI
Nel Pa3pnen 1. JIPS, JIPY, JIP14, | KonTpoabHasi | 1. TecToBble 3a1anus
OO6wasn u MP4, MP5, IIP1, | paGora Nel | 2. PacuerHbie 3a1aun
HeopraHuveckas 11P2, ITP3, ITPA,
XHMUSA 1IP5, ITP6
No2 Jomyck IpakTnyecko | 1. [IpakTrueckue
3aueTy e 3ajaHue, paboThI
JadopaTopua | 2. JlabopaTopHbie
s1 pa6oTa paboTHhI
3. Tectol
4. KoHTponbHast
pabora
Mpome:x | AuddeperunpoBanHbl Hroroas 1. TectoBbIC 3a1aHMe
YTO4YHasA 1 3a4er KoHTpoabHas | 2. Keiic 3anaua
aTTecTal pa6ora
ust
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JIUCT PETUCTPAILIMU U3MEHEHUM U JONTOJTHEHUM

Ne Paznen paboueit Kpatkoe cogepxanue [Hara, Neo Ioamnuce
n/n IIPOrpPaMMBI M3MEHEHH S/ TOTIOTHEHHS IIPOTOKOJIAa | Ipencenaresns
3acemaHus ITK/TILK
TTK/TIK
1 | Pabouas nmporpamma yuyeOHOUN TUCIMILIAHBI 19.10.2022
aKTyaJlu3upoBaHa Ha ocHoBaHuM [Ipukaza [IpoTokon
Munuctepctsa [Ipocsenienust PO Ne 796 ot No2/1

01.09.2022 r. «O BHECEHUH U3MEHEHUI B
denepanbHble TOCYJapCTBEHHBIE 00pa30BaTEIbHbBIC
CTaHJAPTHI CPEAHETO NPOPECCHOHATLHOTO
obpazoBanus» (3apeructpuponas 11.10.2022 r.,
peructpannoHHblii Homep 70641) c BHECEHHEM
M3MEHEHUH B DJIEKTPOHHBII BapuaHT.
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