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1. IACIIOPT PABOYEH TPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
XHMHYECKHE OCHOBBI IKOJIOTHHU

1.1. O6aacTh npuMeHeHHsI padoueii MporpaMMbl

PaGowas  mporpamMma  y4eOHOM  JUCHMIUIMHBI  SIBJISIETCS ~ YacThlO  OCHOBHOM
npodeccuoHalibHON 00paszoBaresbHON Tporpammbl B cooTBeTcTBUH ¢ PI'OC 1o crenuaabHOCTH
CIIO 20.02.01 Dxonorunveckas 6€30MaCHOCTh MPUPOTHBIX KOMIUIEKCOB (0a30BbBIN YPOBEHb).

Pabouas nmporpamMmma yueOHOM TUCHUIUIMHBI « XUMUYECKUE OCHOBBI IKOJIOTUNY» MOXKET ObITh
UCIIOJIb30BaHa B JIOTIOJIHUTEIILHOM MPO(PECCHOHATBFHOM 00pa3oBaHUM (B MPOrpaMMax MOBBIIICHUS
KBaIM(UKAIMY U TEPENnoJIrOTOBKU) U MpodecCHOHATbHOM MOArOTOBKE, IPU OCBOCHHH paboueit
npodeccun B pamkax crermuanbHocTH 20.02.01 «3Dkonorumueckas 0€30MacHOCTH MPHPOIHBIX
KOMIUIEKCOBY» TMPU HaJUYUU CpeAHero (MOJHOro) ooOmero o0pa3oBaHHsS WM HAYaJIbHOTO
poeCCHOHAIBHOTO 00pa30BaHUsI.

1.2. MecTo y4e0HOIi TUCHMIIMHBI B CTPYKTYpe MPOrpaMMbl NOArOTOBKH CHIENMAIMCTOB
CpeHero 3BeHa
OoenpodeccroHanbHas IMCHMIUIMHBI podeccnonanbHoro mukia (OI1.12).

1.3. Hean u 3axa4mn y4eOHOM AUCHMILIMHBI — TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS YUeOHOI
AUCHHUILIHHBI

B pesynbpTare ocBoeHHs y4eOHOM NUCIUILIMHBI O0YYAIOIIHICS JOKEH

yMeThb:

- COCTaBJISATh ypaBHEHUS peakluil, OTpakaloIMX B3aUMOJAEWCTBHE pPa3INYHBIX KJIACCOB
COEIMHEHUM CPENIBI;

- COCTaBJIATH 3JIEKTPOHHO-MOHHBINA OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB,
IIPOTEKAIOIINX B OKPYKAIOLIEH cpene;

- IPOBOJUTH MPAKTUYECKUE PACUETHI H3yUYaeMbIX XUMHUECKUX SIBJICHUI;

- COCTaBJIATh YpPaBHEHUS pEaKUUi, OTPaKaOIIMX B3aUMOACUCTBHE pa3INYHBIX KJIACCOB
OpPraHMYECKUX COCIUHEHUN ¢ 00BEKTaMHU OKPYKaIOIIEH Cpebl;

- IPOBOJUTH MPAKTUYECKUE PACUETHI U3yYAaEMbIX XUMUYECKUX SIBJICHUN.

3HATh:

- 3aKOHOMEPHOCTH XUMUYECKUX MTPEBPALIECHUI BELLECTB;

- B3aUMOCBSI3b COCTaBa, CTPYKTYphl, CBONCTB M pEaKLUHMOHHONW CHOCOOHOCTH BEIIECTB U
COE€IUHEHMI;

- DKOJIOTHYECKHE CBOMCTBA XUMUYECKUX JIEMEHTOB U UX COCUHEHHI;

- pOJIb XMMHUYECKHUX MPOLIECCOB B OXPAHE OKPYKAIOIIEH CPEJIBI;

- HOBEWIIME OTKPBITHS XHMHUU W TEPCHEeKTHBBI HCIIOJIb30BAHUS HMX B OOJIACTH OXpaHbI
OKpYXKaroIlel Cpeibl;

- OCHOBHbIE MOHSTHS PEAKIIMOHHOW aKTUBHOCTU OPraHUYECKHUX COEIMHEHHi, 3aBUCUMOCTh
($U3NUECKUX U XUMHUYECKUX CBOHCTB YIJIEBOJIOPOJIOB M UX TMPOU3BOJHBIX OT COCTaBa M CTPYKTYPHI
UX MOJIEKYJ;

- (uznueckue M XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHHH, KIacCU(pHUKAIUIO,
HOMEHKJIaTypy;

- TEHETHUYECKYIO CBSA3b U CBOMCTBA T€HETUUECKUX PSIIOB OPTaHUYECKUX COEIMHEHNN;

- (puznueckue U XMMHUYECKHE METO/bI UCCIIEOBAHUN CBOMCTB OPraHMYECKUX COEAMHEHU,
HKOJIOTMUYECKYIO ONTACHOCTh OPraHUYECKUX COEIUHEHUH pa3IMYHbIX KJIACCOB.



2. PE3YJIBTATBI OCBOEHUSA JUCIUIIJINHBI

W3ydyeHrne JUCHUIUIMHBI CIIOCOOCTBYET (OPMHPOBAHUIO CICAYIOIMIUX OOMMX |
pohecCuOHANTBHBIX KOMIIETEHIIUNI:

Koa HanMeHOBaHuHe pe3yJabTaTa 00y4eHHs

OK 1. Bri6upaTh criocoObl penieHust 3a/1a4 MpoecCUOHATBLHON ACSITEILHOCTH MPUMEHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM;

OK 2. Hcmonp30BaTh COBpEeMEHHBIC CPEICTBA IMOMCKA, aHAIM3a W MHTEPIPETAITHN HH(HOPMAITHH
u wHPOpPMAIOHHBIE TEXHOJOTWH ISl BBITONHEHHWS 3a7ad  MIpodecCHOHaTbHOU
JIESTEIHHOCTH;

IIK 1.3. |IIpoBOANTH 3KOJOTMYECKUA MOHUTOPUHT OKPY>KAIOIICH CPEbI.

3. CTPYKTYPA ¥ COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

3.1. O0beM y4eOHOI TMCUUILIMHBI U BU/IbI Y4eOHOH padoThI:

Bun yuedHoii paGoTsl O0bem yacos
MakcumanbHasi yueOHasi HAarpy3Ka (Bcero) 108
O0s13aTeJibHas ayIUTOPHAsS yueOHasi HArpy3Ka (Bcero) 96

B TOM YHCIJIC:

[TpakTHyeckue 3aHATUS 16
71ab0paTOpHBIEC 3aHATHUS 32
CamocrosiTesibHas paboTa o0yuaronierocsi (Bcero) 4
KoHcyapTanuu 2
IIpome:kyTOYHASI aATTECTAIMSI 6

Hrororas arrecramms B popme 3 ceMecTp — IK3aMeH

3.2. TeMaTHYeCKHi IJIAH H coacpiKaHuEe TUCHUIIJTHHBI
«XHMHYECKHE OCHOBBI YKOJIOTHH»

HaumenoBann O6em OK/IIK
€ pa3iesoB Coaepxxanne yueOHOr0 MaTepuaJia 4ACOB
U TeM
1 2 3 4
1 [[Ipenmer «XuMHYECKHEe OCHOBBI d3KojJorum». [loHsTHe O OK 1.
BEIIECTBAX-3arPSASHUTENSAX OKpYyKatomend cpeabl. TOKCUYHOCTB. OK 2.
CraHgapThl Ka4ecTBa CPEIbl. IIK 1.3.
Beerie 2 [Xemocepa. KcenoOnoruku. IlomroranTel. DK30reHHbIE BELIECTBA. 4
OKOTOKCUKAHTHI. CyNep3KOTOKCUKAHTBHI.
3 [Tpanchopmaiyss TMOUIIOTAHTOB M KCEHOOMOTHKOB. IIpoayKThl
TpaHchopmanuu. PacrpeneneHue 3arps3HEHU TIO0  pasMmepy
0XBAaThIBAEMBIX TEPPUTOPHH.
Paszpes 1. Xumusi pacTBOPOB M 3aKOHOMEPHOCTH NMPOTEKAHMUS PeaKIui
Tema 1.1. |ConepxaHue yuedOHOro MaTepuaJa: 12 OK 1.
Onextponuthl. | 1 [PacTBOpHI. PactBOopumocTs. Crioco6st BBIPAKEHHS OK 2.
DIEKTPOJINTHYIE KOJMUYECTBEHHOI'O COCTaBa pacTBOPOB. MoisipHasi, NpOLEHTHas, [IK 1.3.
cKas HOpMaJbHasi KOHIEHTpauu. Turp.

nucconuanys. | 2 Jlucconuanust Boabl. BomopomHbeiii mokazatenb. Ilonstue pH.
Onpenenenue pH cpeab! pacTBOpOB.

3 [[mmponus coneil. CreneHp W XapakTep ruaponusa. [umponus mo
KATHOHY, 10 AaHUOHY, HOJHBIHA ruapoan3. CTyneH4aThlil TUAPOIIN3.
4 |KoMmiuiekcHble — coenuHeHus.  HomeHwkiaTypa — KOMIUIEKCHBIX
coeauHeHunid. Teopust komiekcooOpazoBanusa. KoopauHaunoHHbIE
uucia.




IpakTHYecKHe 3aHATHS:

Pemenne 3amad  Ha ONpEJNEICHHE pPa3sHOrO BHAA KOHIEHTpamuii| 2
[PACTBOPOB.
I'uaponu3 coneil. CocraBneHue ypaBHeHHMH Tuapoim3a. CTyneHYaTwld| 2
CHIIPOJIH3.
JlaGopaTopHbIe 3aHATHS: 2
OnpeneneHne xapakTepa Ccpeabl ¢ TOMOINBI0  YHHBEPCAIBHOTO
WHINKATOPA.
["uaponus cosieil. 2
IKoMIIekcHbIe coeTMHEHUS 2
Tema 1.2. |ConepxxaHue yueOHOro MaTepuaJa: 4 OK 1.
Ocroser . | 1 (CkopocTh XMMHUYECKOW peaknmud W e€ 3aBUCUMOCTh OT YCIIOBHH OK 2.
XUMITICCKOH MpOoTeKaHus. 3aKoH JEHCTBYIOIIMX Macc. TeMmmepaTypHBIN IK13.
KIHCTHKH. KodpduumeHT XuMHUecKor peakimy. YpaBHeHue Bant-I'odda.
2 |[Xummdeckoe paBHOBECHE W YCIOBHSA ero cmemieHus. KoHcraHTal
aBHOBecud. [IpaBuio Jle- llarense.
IpakTHyeckne 3aHATHS: 1
Pemienue 3a7a4 Ha onpeeseHne CKOPOCTH XUMHUYECKOH peaKiiu
Pemennie ympakHEHWH Ha OmpeeNieHHe CMEIIeHUS paBHOBECHS B 9
BaBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
JlabopaTopHble 3aHATHS: 2
CKOpPOCTh XMMHUECKHUX PEAKITUI
XHMHU9IecKoe paBHOBECHE 2
CamocTosiTeJibHAst padoTa 00yYaromuxcs:
IPemmenuie 3a/1a4 Ha OIpeJielIeHHe CKOPOCTH XUMUYECKOH peakinu 4
PemieHne ynpaXHEHUM Ha OIPEACIICHHE CMELICHUS PaBHOBECUS B 5
3aBUCHUMOCTH OT Pa3iIM4YHbBIX (haKTOPOB.

Tema 1.3. |Cogep:xxanne yueOHOT0o MaTepHaJa: 4 OK 1.
OxucimurensHo-| 1 |Crenenpb okucieHust. OKUCIUTENLHO-BOCCTAHOBUTEIILHBIE PEAKIIUU. OK 2.
BOCCTAHOBHUTEI OkucauTeau, BoccTaHOBUTENH. OKHCIHTEIIFHO-BOCCTAHOBUTEIbHAS IIK 1.3.
bHBIE PEAKIINH ITBOMCTBEHHOCTh. MEXMOICKYIISIPHOE H  BHYTPHUMOIEKYISIPHOE

OKHCIICHUE-BOCCTAHOBJICHHE.
2 |PaccranoBka ko3¢ ¢urnmentoB B OBP MeTomoM 3ieKTpoHHOTO
Oananca.
3 [DNeKTpPOHHO-MOHHBIA OajaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
[TPOIIECCOB, MTPOTEKAIOIINX B OKPYKAIOIIEH Cpee.
I[pakTHyeckne 3aHATHIA:
OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIHH 2
JlaGopaTopHbIe 3aHATHS:
OKHUCIUTENTHLHO-BOCCTAHOBUTEIIbHBIE PEAKLINU 2
PA3JIEJI 2. Xyumus MeTauioB M HEMETAJIIIOB
Tema 2.1 |Coaep:xkaHue yueGHOro MaTepuaJa: 4 OK 1.
Oobmas 1 Bopopon. Bogoponnas snepreruka. Boga. Yncras u 3arps3néHnas OK 2.
XapaKTEPUCTHK Bona. Tspkénas Boga. [lepoxkcuanl. CTounbIe BOABI M X 00paboTKa. IIK 1.3.
a HeMeTa/oB | 2 (OOmiass  XapakTepucTHKa TrajoreHoB. OKCOKHCIOTBHI  XJIOpa.
VII rpymims OKHUCITUTETHHO-BOCCTAHOBUTEIIbHBIE CBOIiCTBa OKCOKHCIIOT
TJIaBHOU CaJI0reHOB.
IOATPYNIbL.  [IpakTHYEeCKHE 3aHATHSA: 1
XUMHYecKre CBOMCTBa ranoreHoB. OKHCINTETHHO-BOCCTAHOBUTEIHHBIE
CBOWCTBA OKCOKHCIIOT TaJIOT€HOB.
Tema 2.2. |ConepxaHue yueOHOr0 MaTepuaJa: 6 OK 1.
OO6mmas 1 |Obmas xapakTepucTHKa XajabKoreHoB. Kucmoposa. OKUCIUTEIBHEIC OK 2.
XapaKTEPUCTHK cBoiicTBa kuciopoma. O30H. « O30HOBBIM IIUT» W « O30HOBAs IIK 1.3.

a HCMCTaJIJIOB

AbIpa».




HpaKanecmle SAHATUA:

VIrpymmet 2 [Cepa. Haxoxaenune B mnpuponme. Oxcuabl cepbl. «KucnoTHbie
TJIaBHOU ITOK .
noarpynnsl. (3 |CepHast kuciota. OKHCIUTEIbHBIE CBOMCTBA CEPHOH KHCJIOTHL
B3anMoaeiCTBUE  KOHLEHTPUPOBAHHOM  CEPHOM  KHUCIOTBI €
MeTajuIaMu.
IlpakTHyecKkue 3aHATHA: 2
IBzanmopaeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHCJIOTHI C METaJJIaMHU.
Tenta 2.3 Copep:xaHue y4e0HOro MaTepuaJa: 6 OK 1.
gg;a'ﬂ' CpaBHUTENbHAS XapaKTEPUCTHKA 3JIEMEHTOB MOJATPYMIbI a30Ta. OK 2.
XapaKTEPUCTHK A3oT n dochop. vBI/IOl"eHHLIe 3JIEMEHTBI-CBA3YIOIIEEe 3BEHO MEXTY IIK 1.3.
PKHBOHM M HEXHMBOIM KOMIIOHEHTaMU 3KocucteM. KpyroBopor azora n
a HEMETAaJUIOB
V rpymmi bocdopa B brochepe. _
ABHOI Oxcunel azota u Qocdopa. (DOTovaMquCKMH CMOT. A3zoTHas u
- (docdopHble KHCIOTBHI. B3ammosnelcTBHe a30THOW KHCIOTHL C
MeTaIamMHu.
Tema 2.4. |Conepxanue yueOHOro MaTepuaJa: 6 OK 1.
O6mas 1 |CpaBHuUTeNbHAs XapaKTEPUCTHKA JIEMEHTOB MOJTPYIIbI YIJIEPOa. OK 2.
XapaKTEPUCTUK Yrnepon wu kpemHuil. KpyroBopor yriepoma B IOpHpOAE. IIK 1.3.
a HEMETaJJIOB MoHOOKCH]T yTiiepoja. DKOJOTHYECKHE JOBYIIIKH.
IV rpymner 2 [Tuokecua  yriaepoga. YrombHas KuciaoTa. OKCHI KpPEMHHS |
TJIAaBHOU KpeMHHUEBasi KUCIIOTA.
NOATpYNIbL.  JIaGopaToOpHBIE 3aHATHSA:
|OHp€Il€HCHI/IC MOJICKYJIIPHOM MacChl YTIIEKUCIOTO rasa. 2

Tema 2.5. |ConepxaHue yueOHOro MaTepuaJa: 8 OK 1.
CpasuurenbHasll  |OOmas xapakTepUCTUKA 3JIEMEHTOB | rpyIiibl TJIaBHOW MOATPYIIIIHI. OK 2.
XapaKTEPUCTUK [[{emounble MeTamibl. OKCUABL U MEPKCUIBI IICTOYHBIX METaJIOB. IIK 1.3.

a [[lemoyn. XumMu4eckue CBOWMCTBA IMIEJIOYHBIX 3JIEMEHTOB U UX
MeTaJITNUECKUX| COETMHEHH.
JJIEMEHTOB. 2 |OOmas  XapakTepucThka 3nmeMeHToB Il  rpymnmbel  riiaBHOH
nonrpynnsl.  IllenounozemenbHble  MeTayuibl. OKCHABI U
CUAPOKCHIBI  3jieMeHTOB Il rpynmsl  IVIaBHOM — HOATPYIIIBL.
DKécTrocTh BosibI. BH/ibl ®ECTKOCTH M CIIOCOOBI €€ YCTPaHEHUSI.
3  |Amomunuii. Haxoxnenwe B mpupone. AmMdoTepHble CBOKHCTBa
COCAMHEHUH  aTIOMHUHHUS.  AMaJbraMUpOBaHHE  AJIIOMUHHAL
X¥MHYECKUE CBOMCTBA AJIFOMHUHHSIL.
JlaGopaTopHble 3aHATHS: 9
DKE&cTkoCcTh BOIBI.
IpakTHYecKHe 3aHATHSA:
CpaBHuTenbHas xapaktepuctuka Metamio [-III rpynn riaBbX| 2
OATpYMI.

Tema 2.6. |Conepxanue yueOHOr0 MaTepuaJa: 6 OK 1.
CpasuurenbHasl 1 |CpaBHUTeNbHAs XapaKTEPUCTUKA METAJUIOB IMOJATPYIIIBI IHHKA. OK 2.
XapaKTePUCTHK XuMuueckue cBoiicTBa. MeTamibl Kak 3arps3HUATENNd BOJAbL. PTyTh, IIK 1.3.

a METaJIJIOB kagmui. CeuHell. McrouyHuku 3arpsisHeHus. Mepesl OOpbOBI €O

NOOOYHBIX CBUHIIOBBIM 3arpsi3HEHUEM.

MOJATrPYIIIL 2 |CpoiicTBa 31eMEHTOB HOArpymnmbl meau. CBOMCTBa 3IIEMEHTOB

moArpynmsl kene3a. CpaBHUTENbHAS XapaKTEPUCTHKA METAJIOB U

nx ruapokcuioB. Kopposust MeTasioB U criocoObl 3alUTHI OT HeE.
JlabopaTopHbIe 3aHATHS:

CBoJCTBa 2J1EMEHTOB MOATPYNIBI IIMHKA. 2
CBOICTBa 3JIEMEHTOB MOATPYIIH MEMIH. 2
CBoiicTBa 271€MEHTOB ceMelicTBa JKenesa. 2
CBOMCTBa METAJJIOB M TMJIPOKCHJIOB. 2
Koppo3susi MeTaioB ¥ criocoObl 3aIUTHI OT Heé. 2
KauectBennsle peakuuu. JIpoOHBII METOA aHATIN3a. 6




CpaBHI/ITGHBHaH XapaKTCPpUCTHKA MCTAJIJIOB MOOOYHBIX MMOArpyIIIlL.

2
PA3AEJI 3. Opranndeckre COeTUHECHUS
Tema 3.1. |Copep:xanue yueOHOr0o MaTepHaJa; 12 OK 1.
O6mue 1 [Teopuss XUMHUYECKOTO CTPOCHHSI OPTaHHMYECKHX COCTUHEHUH A.M. OK 2.
cBeneHus 00 bytneposa. IIpenmnocbulkM  CcO31aHUS  TEOPUM  XHMHUYECKOIO [IK 1.3.
OpPTraHUYECKUX CTPOEHUSI.
coeuHeHMsIX. | 2 |Knaccudukanus opraHMYecKux CoeIWHeHHHA. THITI XUMHYECKHX|
Yr1eBo10po/1bt [peakluii B OPraHU4eCKONM XHUMHH. DJIEKTPOHHOE CTPOEHHE aTOMa
B IIpUPOAC. yriaepoja. KoBanentnas xuMmmnueckast cBiI3b. Bujg FI/I6pI/IILI/I3aHI/II/I b
(hopMa MOJIEKYIIBI.
3 |Homenknarypa OpraHUYeCKUX BEIIIECTB. TpuBuanbHasi.
PanmonanpHas ¥ cucTeMaTH4ecKasi HOMEHKJIATYPBI.
4 Bumel uw3oMepud ~ OpraHmdeckux — BemecTB.  CTpyKTypHas,
MpocTpaHCTBeHHAss u3oMepuu. CraTudeckas W JAWHAMHAYECKas
M30Mepusl.
5 [Yraneromoponslt B mpupoae. CpaBHUTENbHAs XapaKTEPUCTHKA
YTJI€BOAOPOIOB.
6 [Xnopoprannueckue coeauHeHus. OTopopraHMyecKre COCTUHEHUS.
(DKOJIOTUYECKHE aCIIEeKTHI.
Tema 3.2. |Conmepkanue yueOHOTO MaTepuaa; 14 OK 1.
Kucnoponcone| 1 [[IpenenbHbie  omHOATOMHBIE — coMpThl.  CTpOeHHME  CIHMPTOB. OK 2.
pxKalue dusndeckue cBolicTBa. BomopoaHasi CBA3b B MOJIEKYJIaX CIHPTOB. IIK 1.3.
OpraHU4YeCcKue XuMuyeckue CBOMCTBa. [IpumeHeHue u MOJIy4YEHHUE.
COETUHEHHUS DKOJIOTMUECKHE aCIEKTHI.
2 |MuHoroatomuble  cnupTbl.  CpaBHUTENbHass  XapaKTEPHUCTHKA
OJHOATOMHBIX W  MHOTOATOMHBIX CIHPTOB. OKOJOI'MYECKHE
ACTIEKTHI.
3 (@enonbl. JIByxaToMHBIE W MHOroatoMHbie (eHonbl. Kpe3olbl
Crpoenue u cBoiicTBa. [IpuMeHeHue U nonydeHue. IKOIOrUYECKUE
ACTIEKTHI.
4 |Anpmeruapl M KeToHBL.  CpaBHUTENbHAs  XapaKTEpUCTHKA
KapOOHIIBHBIX coenHeHni. CTpoeHue U cBoiicTBa. [Ipumenenue u
oJrydeHue. JKOJIOTHYECKUE aCHEKThI.
5 |OnHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. OTIENbHBIE NPEACTABUTEIH
0JTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
6 |Cnoxuble 2¢upsl. CTpoeHne U cBoiicTBa. Haxoxenue B mpupoje.
Docdopoprannyeckre coeTMHEHUs. DKOJIOTHYECKHE aCIIEKThI.
7 [Kuppel. Crpoenne wu cBoicTBa. llumeBas I€HHOCTb >KHPOB.
['uapupoBaHue )KUPOB B TEXHUKE U IPOMBIILICHHOCTH.
PA3JIEJI 4. AzoTconeprkaiiyue OpraHM4eCKiue COSTMHEHUS
Tema4.1. |Conepxanue yueOHOro MaTepuaJa: 4 OK 1.
Asorconepxkant| 1 |AMHHBI TpeneiabHOro( >KUPHOTO) psiga. ApOMAaTHYECKHHA aMUH- OK 2.
ne QHWIMH. AMHHBI- OPTaHUYECKHE OCHOBaHUSI. IIK 1.3.
OpPraHUYeCKUe | 2 |AMHHOKHCIOTBI-  OpraHHdYeckne  amMQOTepHBIE  COCIMHEHUSL.
COECTMHEHUS Bbuosornueckasi IEHHOCTh aMHHOKHCIIOT.
3 |benku. Kiaccudukauus OenkoB. IlpoTemHBl ©  mpOTEHIHI.
POuOpMIIISIpHBIE U TI00YIISIPHBIE OSJIKH.
4 |®u3nko-xMMHUYECKash  XapaKTepUCTHUKa  OEJIKOBOM  MOJIEKYJIBI.
Jlenatypauusi ©OenkoB. LlBerHeie peakumu OenkoB. [IumieBas
LIeHHOCTb OesKoB. BricasiuBaHue.
Tema 4.2 |ConmepskaHue Y4e0HOT0 MaTepHAJIa: 2 OK 1.
YrneBonsl. 1 Monocaxapuabl. OpykTo3a Kak H30MEp TIIOKO3bI. Jlucaxapuibl. OK 2.
Caxaposa u e€ n3omepsl. 'uaponns caxapossl. IIK 1.3.




2 [[Monmucaxapunsl. Kpaxman. Tmaponus kpaxmaia.KpaxMan —Kak|
MMATaTeFHOE BEIIeCTBO. [[puMeHeHne Kpaxmaliia W MOy9eHHE ero
M3 KpaxMaJIoCOAEPIKalINX IPOTYKTOB.
3 [[lomucaxapuapl. Llemmonoza. Haxoxknenume B mpupoie
dbmudeckne cBoicTBa. CTpOEHHE MEIUIIONO3BL.  XUMHUYCCKHE
cBolicTBa U ruaponu3. lIpumenenue nemwnonao3el. IlomyueHue
AIIETAaTHOTO BOJIOKHA.
Tema 4.3. |ConepxaHue yueOHOr0 MaTepuaJa: 4 OK 1.
ITonumepsr. 1 |OGmast xapaKTepHCTHKa CHHTETHYECKHUX BBICOKOMOJEKYIISIPHBIX OK 2.
T'enetnueckas COEJTMHEHMUI. Tlnactmaccsl. XapakTepucTuka IJ1acTMacc. IIK 1.3.
CBSI3b MEXTY TepMormacTUUHBIE u TEPMOPEaKTHBHBIC MOJIUMEPBI.
Pa3TUYHBIMA CHHTETHYECKHE TOTUMEPBl. DKOJIOTMYECKUE ACTIEKTHI.
KJrlaccamu 2 [leHeTHuecKasl CBS3b MEXY Pa3IHMYHBIMU KIACCAMHU OPTaHUYECKUX
OpraHn4ecKux COEIMHEHUH.
BEIIECTB.
CamocTosiTeTbHasi padoTa 4
[loBTOpeHue mpoiaeHHOTo MaTepuana. [IoaroToBka K MpakTUIECKUM H JTaOOPaTOPHBIM
BaHATHAM
KoncyabTamms 2
IIpome:xyTOUHAs aTTECTAIUSA 6
Bcero: 108

ook wndE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

3.3. Hepeqeﬂb KOHTPOJIBHBIX BOIIPOCOB 110 TUCHUIIJINHE

PactBopsI a5ekTponuToB. CriocOOBI BBIpaKEHUST KOJTMYECTBEHHOTO COCTaBa pacTBOPOB.
Teopus 3NEKTPOIUTUUECKON JUCCOMAU. MeXaHu3M JUCCOLMALIIH.

Jucconmanus KMCIOT, OCHOBAaHUM U COJIEW B BOJIHBIX pacTBOpax.

Crenenp auccoruanuy. CUIbHBIEC U CIa0bIe AIEKTPOIUTHI.

Peakiuu B pacTBOpax 3J€KTPOIUTOB.

[lonsiTue O BelIeCTBax-3arpsi3HUTENSAX OKpyxxaromieil cpenpl. TokcuuHocTb. CTaHmapThl
Ka4yecTBa CpPEbl.

Xemochepa. Kcenobmoruku. IlommoTaHThl. OK30T€HHBIE BEIIECTBA. DKOTOKCHKAHTHI.
CymnepaKOTOKCUKAHTHI.

Tpanchopmanus MOMTIOTAHTOB M KceHOOWOTHKOB. [IpoaykTel  TpaHcdopMaiuu.
Pacnpenenenue 3arpsi3HeHHN 110 pa3Mepy OXBaTbIBAEMBIX TEPPUTOPHI.
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Oxucnurenm.

BoccranoButenu.

OKuCINTEIHFHO-BOCCTAHOBUTEIIbHAS JBOHCTBEHHOCTb.

CKOpOoCTh XMMUYECKOM peakuu U €€ 3aBUCUMOCTb OT YCIOBUM MPOTEKaHUSI.

XUMHUYECKOE PABHOBECHE U YCIOBHS €r0 CMEMICHUS.

OO011re CBOMCTBa HEMETAILIOB.

Bonopoa. ®uznyuecknue U XMUMHYECKHUE CBOMCTBA.

Bonopoanas sHepreruka.

Bonma. ®usnueckie 1 XUMHUYECKHE CBOIICTBA.

Uucras u 3arps3HEHHAs BOJA.

CTtouHBIC BOJIBI M X 00paboTKa.

ATOMBI 1 MOJIEKYJIbI TAJIOTEHOB.

OKCOKHCJIOTHI XJIOPA U UX COJIH.

l'anorenoBonopoasl.

OO0m1as XxapaKTepUCTUKa XaJIbKOTEHOB.

Kucnopon u ero csoiictsa.

«O30HOBBIN IIKUT» U «O30HOBAS ABIPAY.



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Cepa u ee cBoiiCcTBa.

CepoBogopon u CyabGUIbL.

Coenunenus cepsl (VI).

Coenunenus cepsl (IV).

Kucnorneie ocanku.

OO61as XxapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI a30Ta.

Coenunenus a3ota. A30T U €ro CBONCTBA.

AMMMaK U COJIM AMMOHHUS.

Oxcuasl a3ota. DOTOXUMUYECKUA CMOT.

A30THas KUCII0Ta U HUTPATHI.

Kpyrosopor a3ora B npupoze.

®docdop 1 ero cBoMCTBA.

Oxcunst pocdopa u pochopHbIC KUCTOTHI.

Kpyrosoport dhocdopa B mpupo/e.

OO0m1as XxapakTepucTUKa 3JIEMEHTOB MOATPYIIIBI YTIEPO/Ia.

VYrnepoa v ero COeMHEHUS.

Monooxkcug yraepoaa. DKoJI0THYeCKUe JIOBYIIKH.

Kpyrosopor yriepona B npupoe.

KpemHuii u ero coequHeHus.

KapOunpl v cuaummib.

OO61ue cBoiicTBa METaIOB.

MeTtanibl Kak 3arpsiI3HATEIN BOJBI.

0O0630p 271eMEHTOB-METAJIOB TJIaBHBIX MOJTPYIIIL.

KéctrkocTh Bobl. OCHOBHBIE BHJIBI KECTKOCTU BOJABI; IPUUYMHBI BOSHUKHOBEHHS U CIIOCOOBI
YCTpaHEHHS.

AJOMUHUH U €r0 CBOMCTBA.

0O0630p 251€MEHTOB-METANIOB TOOOUHBIX MOATPYII.

PtyTh, CBUHEN, KaAMUN. DKOJIOTMYECKUE aCTIEKTHI.

OcoOenHocTH oprannyeckoi xuMuu. I'omosnoru. M3omepsi.

Knaccudukanus opraHM4ecKux COeAMHEHUN.

Knaccudukanust pyHKImoHaNBHBIX Tpyni. MoHO- ¥ oMU YHKIIMOHAIEHOE COSTMHEHMUS.
TuIbel OpraHuvecKux peaxiui.

OTHOCUTENBHAS TUIOTHOCTH Ta30B.

XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX.

I'eomeTpust MOJIEKYII.

Teopust XUMUUYECKOTO CTPOCHUS OpraHndeckux coeaquuennii A.M.bytieposa
IIpenenbHble yraeBoaopoas! (ajgkanbl). CTpoeHue ankaHoB. OU3ndecKkne CBONCTBA.
Xumuueckue cBoicTBa ankaHoB. [lonmydeHue M NpPUMEHEHHE alKaHOB. DKOJOTUYECKUE
ACIIeKTHI.

LlukaoankaHsbI.

X0popraHuyecKrue COeTUHEHHS. DKOJIOTUYECKUE ACTIEKTHI.

HenpenenbHbie yrneBoaopoasl. AJKEHbI. DKOJOTUYECKHUE ACTIEKTHI.
JlneHoBsie yrieBoaopobl (ankaauenbl). Kaydyk. DK0I0rnuecKkrue acreKThl.
Ankunbl. CTpO€HUE U CBOMCTBA AJIKHHOB. DKOJIOTUYECKHUE ACTIEKTHI.
ApomaTtudeckue yriieBoaoposl. (apeHbl). benzon.

['omomnoru 6eH305a. DKOJIOTUYECKUE ACTICKTHI.

["asioreHonpon3BOIHBIE YIIIEBOIOPOIOB.

Hurpocoenunenusi. AMUHBI IPUIEITBHOTO PAJIA.

AnunuH. TonyuIuHbL. DKOJIOTHYECKUE ACTIEKTHI.

[IpenenbHble OTHOATOMHBIE CIIUPTHI. DKOJIOTUYECKUE ACTIEKTHI.
MHoOroaromMHble CIUPTHI. DKOJIOTUYECKHUE ACTIEKTHI.

DeHOIBI.
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77. Anpaerunpl U KETOHBI. DKOJIOTMYECKUE aCIIEKTEL

78. OgHOOCHOBHBIE KaPOOHOBBIE KUCIIOTHI.

79. ®ocdopopraHrnuecKre COCTUHEHUS. IKOJIOTHUECKUE ACTICKTHI.
80. Cnosxnble 2GUPHI.

81. XKupsr.

82. Nanoreno3ameneHHbIe KUCIOTHI. OKCUKUCIIOTHI.

83. AMHHOKHCITOTEHI.

84. benku.

85. CtpoeHnue OenKoB.

86. YrneBogsl. ['moko3a. dpykrosa. Puboza. Jlezokcupubdosa.

87. Caxapo3a u e€ u30Mephl.

88. Kpaxwmaun. Llemnromno3a.

89. CunTeTHYECKHE TTOTUMEPHI. DKOJIOTUICCKUE ACTICKTHI.

90. I'eneTHueCcKas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMH OPTaHUYECKUX COCITUHCHHN.

4. YCJOBUS PEATIM3ALIMA JUCHUIITIMHBI

4.1. TpeGoBaHUSI K MUHMMAJILHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanus yueOHOM NUCIMIUIMHBI OCYIIECTBISIETCSA B Y4eOHOM KaOMHETE «XHUMHUSI.
Ob6opynoBanue yueOHOro KaOMHeTa:
— CTOJIBI U CTYJIbsI 10 KOJIMYECTBY 00YHAIOIIUXCS
— Habop cxeM W TalJIWIl MO HEOPraHWYeCKOW M OpPraHMYeCKON XHMHH, OCHAIEHHAs
npubOpaMu U peaKTHBAMH XMMUYECKas 1a00opaTopusl.
— KOMITbIOTEP, UHTEPAKTUBHAS JOCKA.

4.2. UnpopmannoHHoe odecniedeHue 00yueHus
Ilepeyennb pexoMeHyeMbIX y4eOHBIX U31aHUI,
HNHuTepHeT-pecypcoB, AONOJHUTENbHOM JTUTEPATYPHI

OchogHas:

1. I'yposa T. ®. Dxonorus U paMoOHaIbLHOE PUPOJIONOIb30BaHUE. YIEOHUK U MPAKTUKYM
Ui cpeaHero npodeccuonanbHoro oodpasosanus / T. @. I'ypoa, JI. B. Hazapenko. — 3-e usn.,
ucrip. U gom. — MockBa: M3gatensctBo IOpaiit, 2019. — 188 c. — (IIpodeccuonanpHoe
obpaszoBanme). — ISBN 978-5-534-09485-5. https://www.biblio-online.ru/book/ekologiya-i-
racionalnoe-prirodopolzovanie-437568

2. Huxumuna H. [. AHanuTHueckas XUMHUS. Y4YeOHUK U TPAKTUKYM I CPEIHEro
npodeccuonaibHoro oo6pazosanust / H. I. Huxutuna, A. I'. Bopucos, T. . Xaxanuna ; mon
penakuueit H. I'. Hukutunoit. — 4-e usn., nepepab. u jgom. — Mocksa: U3narensctBo FOpaiit, 2019.
— 394 c. — (Tlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01463-1.  https://www.biblio-
online.ru/book/analiticheskaya-himiya-433275

3. Xaxanuna T. M. Opraamyeckas XuMusa: ydeOHOe TIOCOOME [UII  CpPEIHEro
npodeccuonansHoro oopazopanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa: 31areiascTBoO
FOpaiit, 2019. — 396 c. — (IlpodeccuonansHoe obOpaszoBanue). — ISBN 978-5-534-00948-4.
https://www.biblio-online.ru/book/organicheskaya-himiya-431143

4, Xean T. A. DKOJIOTHMYECKHE OCHOBBI TPHUPOAOIOIB30BAHUS. YUECOHUK ISl CPETHETO
npodeccuonansHoro obpazoanus / T. A. XBaH. — 6-e¢ u3n., mepepab. m mon. — Mockaa:
WznarensctBo FOpaiit, 2019. — 253 c. — (Ilpodeccronansuoe obpazoanue). — ISBN 978-5-534-
05092-9. https://www.biblio-online.ru/book/ekologicheskie-osnovy-prirodopolzovaniya-433289

ﬂOnOﬂHumeﬂbHClﬂf
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https://www.biblio-online.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437568
https://www.biblio-online.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437568
https://www.biblio-online.ru/book/analiticheskaya-himiya-433275
https://www.biblio-online.ru/book/analiticheskaya-himiya-433275
https://www.biblio-online.ru/book/organicheskaya-himiya-431143
https://www.biblio-online.ru/book/ekologicheskie-osnovy-prirodopolzovaniya-433289

1. I'abpuenan O.C. IlpakTHKyM 1O OOIIEH, HEOPraHNYECKON M OPraHMUECKOW XUMHUU: yueo.
mocodue. — M.: Akagemus, 2007,

2. I'asponckas 1O. FO. Komnoupnass Xumus: y4eOHHK W TPAKTHUKYM I CPEIHETO
npodeccuonanbHoro odpazosanus / FO. 0. I'aBponckas, B. H. ITak. — Mocksa: M3naTenbcTBO
Opaiit, 2019. — 287 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-00666-7.
https://www.biblio-online.ru/book/kolloidnaya-himiya-434581

3. Kyopsumesa H. C. Ousmueckas U KOJUIOMIHAS XUMHA. y4eOHUK M TPAKTUKYM JJIst
cpennero npodeccronanbHoro oopazoanus / H. C. Kyapsmesa, JI. I'. bonmapeBa. — 2-¢ u3n.,
nepepab. u npom. — Mocksa: HznarensctBo IOpaiit, 2019. — 379 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-00447-2. https://www.biblio-online.ru/book/fizicheskaya-i-
kolloidnaya-himiya-433315

uHmepHem-pecypcol
www.pvg.mk.ru (onummnuana «[lokopu BopoObeBbl TOpB»).
www.hemi.wallst.ru (OO6pa3oBareabHBINA CAUT IS ITKOJTBHUKOB «XUMUS»).
www. alhimikov. net (OOpa3oBaTenbHbINi CalT AJS MIKOJIbHUKOB).

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITJIMHBbI
KoHTposib M omeHKa pe3ylbTaTOB OCBOEHUS Y4E€OHOW IUCIUIUIMHBI OCYIIECTBISETCS

npernoaaBaTrCyicM B IIPOHCCCEC IIPOBCACHHA IMPAKTHYCCKUX 33.H$ITPII>1, TCCTHUPOBAHUA, a TaAKIKC
BBITIOJTHCHU A O6yanOHIHMHC$I HHIUBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIG[[OB&HI/Iﬁ.

Oo6mas/ Pe3ysabTaThl 00yueHHs DopMbI U METObI
npogeccuoHaIbHAs KOHTPOJISI M OLIEHKHU
KOMITIETEeH U pe3yabTaToB
00yueHust
OK 01 Bribupars crioco0sbt Ymenus:
pelIeHus 3amaq — pacmo3HaBaTh  3aady W/wiM  npobieMy B
npogeccHoHaNbHON npohecCHOHATBLHOM H/UITH COLIMAaIbHOM KOHTEKCTE;
JeATEeIbHOCTH — aHaNM3UPOBATh 3a/ady W/WIM POOJIEeMY U BBIACIATH
MPUMEHUTEIBEHO K | €e COCTaBHBIE YacTH;

Ppa3IMYHbIM KOHTCKCTaM

— OIIPEAEIISATH ATAIIBl PEIICHNUS 3a/1auy;

— BBUIBISITH M 9(G(HEKTUBHO HCKaTh HH(OpMaIUIO,
HEOOXOIUMYIO ISl PEIICHUS 3a1a4U U/HITH POOJIEMBI;

— COCTaBJISITh TIJIaH IEUCTBHUS;

— OIIpEe/eNATh HEOOXOUMBIE PECYPCHI;

IIpaxTnueckue paboTHI
OK3aMeH

— BIaJeTh AaKTyallbHBIMH MeToJaMu paboThl B
poeCCUOHATBHOMN B CMEKHBIX cepax;

— peaNn30BbIBATh COCTABJICHHBIN IJIaH;

— OLEHHUBAaTb pPE3yJbTaT M MOCIEACTBUS  CBOUX
JIeWcTBUM  (CaMOCTOATENBHO  WJIM € NOMOIIBIO
HACTAaBHHUKA)

3uanus:

— aKTyallbHBIH TIPOQECCHOHATBHBIA W COLUATBHBIN
KOHTEKCT, B KOTOPOM HPUXOIUTCS paboTaTh U KUTh;

— OCHOBHBIE MCTOYHHWKH WH(POPMAINU M PECYPCHI IS
pemeHns 3aaa4 ¥ npodieM B mpodhecCHOHATEHOM H/HWITH
COIIMAIEHOM KOHTEKCTE;

— aJITOPUTMBI BBINOJIHEHUSI
npodeccCHOHANBHOM U CMEXHBIX 00JIaCTSIX;

— MeToabl paboThl B MPO(ECCHOHATIBHON M CMEKHBIX
chepax;

— CTPYKTYpY ILIaHa JJIs pEIICHUs 3a/1a4;

— HNOPSIIOK  OLIEHKU PE3yNbTaTOB pELICHHUA 3ajiad
poeCCHOHANBHON NesITeIPHOCTH

pabor B

DpoHTaNBHBIH ONPOC
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OKpYXKalomIel cpepl.

TUTPOBAHUC, HCIIOJIB30BAHUC TCCT-CHUCTEM, pH'MeTpI/IH)
A onpeACTICHUA Ka4YCCTBCHHOIO MW KOJHMYCCTBCHHOTO

OK 02 Hcnone3oBaTb YMenns:
COBPEMEHHBIE  CPEICTBa — OIIPEAENATH 3aJa4uM ISl TOUCKa HHPOPMAIHH;
TIOUCKA, aHanM3a " — OIIPEAENATh HEOOXOANMBIC HUCTOYHHUKH
MHTEPIPETALNH nHpopmanuy;
nHpopManuH " — IUTAaHUPOBATH NPOIIECC MOUCKA;
nH()OpPMALMOHHbIE — CTPYKTYPHPOBATH MOIYIaeMyI0 HHPOPMAIIHIO; g}lz ::;ZI:GCKI/IGE padoTt
TEXHOJIOTUH TUTs — BBIACTATH  Hambolee 3HAYMMOE B  MEpEeUHE
BBITIOJTHEHHS 3aja4 | nHpOpMaIuy;
npodeccroHaNbHOM — OLICHUBATh NMPAKTUYECKYIO 3HAUUMOCTD PE3YJIbTaTOB
JIeSITeIIbHOCTH TIOUCKa;
— 0(hopMIISITH pe3yJIbTaThl TOUCKA
3HaHus:
— HOMEHKJIaTypa HMH(GOPMAIMOHHBIX  HCTOYHHKOB,
NPUMEHSEMBIX B TPOo(eCCHOHANBHO NeSTeNIbHOCTH;
— MPHUEMBI CTPYKTYPUPOBaHHA HHPOPMALINH; DpoHTAIBHBIH OIPOC
—¢dopmar  o(OPMIICHHS  pe3yIbTATOB  IIOWCKA
HHPOPMAINH
TIK 1.3. [IpoBoauTh HaBriku:
9KOJIOTMYECKUH - HaBBIK BBIMIONHEHHS 0a30BBIX XHMHYECKHX
MOHHUTOPHHT orepamii M 3KCIPECC-METONOB aHaIM3a (HAIpUMep,

[MpakTuyeckue paboThI
DK3aMeH

cocTaBa  3arps3HSIONIMX  BEHIECTB B 00BEKTaX
OKpY’KaroIiel cpebt

VYMenus:

- YMCHHE Ha OCHOBE XHMHYECKHX 3HAHHUU
HHTEPIPETHPOBATH pe3yIBTATHI nmabopaTOPHBIX

aHanmm30B Tpo0 (BOABI, BO3AyXa, IOYBHI), BEISBILA

[IpakTndeckue paboOTHI
JK3aMeH

HUCTOYHHMKM  3arpsi3HEHHss W OLEHHMBAs  CTEMEHb
JKOJIOTMYECKON OIIACHOCTU o XUMHAYECKUM
[TOKa3aTeNsIM
3Hauus:

— 3HAHUC XHUMHWUYCCKUX OCHOB BO3HHKHOBCHUA U
OIICHKM DJKOJIOTMYEeCKHX mpobnem, Brmouas [IJK,
KJIACChl OTMACHOCTH BEINECTB, a TaKKe MEeXaHU3MBbI
MUTPANUN U TPaHCPOPMAUU XUMHUIECKUX COCTUHCHHN
B KOMITOHEHTaX OKPY>KaIOILIEH CpesIbl

DpOoHTANBHBIN OIpoc

6. IOMOJHEHMA U U3SMEHEHHWSA B PABOUYEM ITPOTPAMME

JlonostHeHNsl ¥ H3MEHEHHUs1 B padoyeil mporpaMmme 3a /

B pabouyro

nporpaMMmy IO JIUCIUIUIMHE XHMHYECKHE
cnermaibHocTH 20.02.01 «3Dkonorudeckas 0e30MaCHOCTh MPHUPOJHBIX KOMIUIEKCOB» BHOCSTCS

Y4eOHbIii rog

CICAYIOMUC NOMMOJIHCHUA U USMCHCHUA!

I[OHOJ'IHCHI/ISI N U3MCHCHUS BHCC

Pabouass mporpamMma mepecMOTpeHa U O0J00peHa Ha 3aceJaHHH TIearoru4eckoro COBETA,

poTOKOJ Ne

OCHOBBI

(momxHoCcTh, ®.11.0., monnuce)

oT« » 20 T.

3am. qupektopa no YMP

(moamuce)
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