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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
VBIL.02.Y Xumus

1.1. O6sa1acTh NpUMeHEHUSs] POTrPaAMMbI
[Iporpamma y4eOHOM IUCUMILIMHBI SIBJISIETCS YAacThIO MPOTPAMMBbI MOATOTOBKU
crenuanucToB cpennero 3seHa B cootBerctBuu ¢ @I'OC no cnenuansHoctu CITO
35.01.19 Macrep camoBO-IapKOBOIO U JIAHAMA()THOTO CTPOUTEIILCTBA

1.2. Mecto y4eOHO# TUCUMILUIMHBI B CTPYKTYpe NMPOrpamMMbl MOAT0OTOBKH
CIEeNUAJIMCTOB CPeHero 3BeHa: JUCIUIUIMHA OTHOCUTCS K 0a30BBbIM JIUCHUTLIMHAM
o01reo0pazoBaTeabHOM MOATOTOBKH.

1.3. e 1 3a1a44 y4eOHO JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM
OCBOCHUS Y4eOHOM JUCHUIJIMHBI:

OcBoenue cojepkaHusi y4eOHOW JTUCHUIUIMHBI «XUMHS», 00ECleunBaeT
JTOCTH)KEHHE CTYACHTaAMU CJIEIYIOUIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

YYBCTBO FOPJOCTH U YBAXKEHUS K UCTOPUH U JOCTHKEHUSAM OTEYECTBEHHOU
XMMHYECKON HayKu; XMMHUYECKHM TpPaMOTHOE MOBEJECHHE B MPOQPECCHOHATbHON
NESATENIbBHOCTH M B OBITY IpH OOpallleHUHd C XUMHYECKHMMH BEIIECTBAMU,
MaTepHalaMH U IPOLECCAMU;

TOTOBHOCTh K IPOAOKEHNIO 00pa30BaHUs U MOBBIIIEHUS KBATU(PHUKAUHN B
n30paHHON MPOQECCHOHATBHON NEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
XUMUYECKUX KOMIETEHIIUN B 3TOM;

YMEHHUE HCIOJIb30BATh JIOCTUKEHUS COBPEMEHHOM XUMHUYECKON HAyKd H
XUMUYECKUX TEXHOJOTUW [JIsl TMOBBIIMIEHHUS COOCTBEHHOI'O HMHTEIUIEKTYaJIbHOIO
pa3BUTHS B BEIOpAHHOU NpodecCuOHaIbHOM NeATeTbHOCTH;

MeTarpeAMETHBIX:

UCIIOJIb30BAHUE PA3JIMYHBIX BHJIOB II03HABATEIBHOM JIESITEIIBHOCTH U
OCHOBHBIX MHTEJUIEKTYalIbHBIX ONepanuil (MOCTaHOBKHU 3ajaud, (OpMYyJIHPOBAHUS
TUIIOTE3, aHajli3a M CHUHTE3a, CpPaBHEHMs, OOOOIEHUs, CHCTEeMaTU3alllH,
BBISIBJICHUS IIPUYHHHO-CJIEACTBEHHBIX CBs3€, MIOMCKa aHaJIOI OB,
(GbopMyIupOBaHUs BBIBOJOB) AJII PELICHHs MOCTABIEHHOM 3ajaud, MpPUMEHEHHE
OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOACHMS, HAYYHOIO SKCIEPUMEHTA) ISl
U3YYEHHUs Pa3IMYHBIX CTOPOH XUMHUUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MpodecCuOHaNbHOU cdepe;

MCIIOJIb30BAHUE PA3IUYHBbIX HMCTOYHUKOB [UJISl TOJYYEHHUS XHMHYECKOU
uH(poOpMalMU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JI JIOCTHXKEHHUS XOPOIIUX
pe3yJIbTaToB B podeccuoHanbHOM cepe;

PEeIMETHBIX:

c(hOPMHUPOBAHHOCTh TPEACTABICHUNA O MECT€ XUMHUHM B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; IOHMMaHUE POJIM XMMHUU B (POPMHUPOBAHUM KPYro3zopa u
(GYHKIIMOHATIBLHON IPaMOTHOCTH U€JIOBEKa JIJIsl pEIICHUs] TPaAKTUYECKUX 33/1aY;



BJIAJICHUE OCHOBOMNOJIATAIOIIMMY XWMHUYECKUMH MOHSATHUSIMH, TEOPHUSIMHU,
3aKOHAMH W  3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHMWS, UCIOJb3YEMBIMHU B
XUMHUHU: HAOJIOJIEHUEM, OIKUCAaHUEM, HW3MEpPEHUEM, OSKCIEPUMEHTOM; YMEHHUE
00pabaTbIiBaTh, OOBICHATH PE3YJbTAThl MPOBEACHHBIX OMBITOB M JIENIaTh BBIBO/IBI,
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHATH METOJbl TO3HAHMS TMPU PpPEUICHUU
MPAKTUYECKUX 3a1aY;

chOPMHPOBAHHOCTh YMEHHSI JaBaTh KOJMYECTBCHHBIC OICHKH U
MIPOU3BOINTH PACUYETHI 10 XUMHUECKUM (HOpMYyJIaM U YPaBHCHHSIM;

BIIQJICHUE TIPaBWJIAMH TEXHUKH O€30MaCHOCTH TIPH  HCIOJIb30BAHHUH
XAMHWYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH COOCTBEHHOW TO3UIIMHU MO OTHOIIEHUIO K XUMUYECKON
uH(popMaIuu, NoJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

B pesynprare u3yueHHs] BapUaTUBHOW 4YacTH  JUCHUIUVIMHBI  «XHMHA»

oOy4aronuecs: OyayT

3HATH:

- POJIb XUMHUU B €CTECTBO3HAHUMU, €€ CBSA3b C APYTMMHU €CTECTBEHHBIMU HayKaMH,
3HAUYEHUE B KU3HU COBPEMEHHOI'O 00IIECTBA;

- OCHOBHBIE 3aKOHBI U TEOPUU XUMHUH;

- BEILIECTBA U MaTE€PUAJIbI, IIUPOKO UCTIOJIb3YEMBIE B IIPAKTHUKE.

yMeTh:

- Ha3blBaThb M3YYECHHBIC BEIIECTBA 10 'TPUBHAIBHOM' W MEXAYHAPOIHOMN
HOMEHKJIATypaM;

- MPOBOJIUTH PACUYEThI MO XUMUUECKUM (POpMyJIaM U YPaBHEHUSIM PEaKIIUi;

- OCYILIECTBJISITh CAMOCTOSITENIBHBIA TMOUCK XUMHUYECKOW wuHopManuu ¢
UCIIOJIb30BaHUEM PA3JIUYHBIX UCTOYHUKOB (CIIPABOYHBIX, U HAYYHBIX U HAy4YHO-
MOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TAHHBIX, PECYPCOB HHTEPHETA);

- TOHHUMAaHHS TJOOAIBHBIX MPOOJIEM, COCTOSIIMX TMeped YeTOBEYECTBOM:
JKOJIOTUYECKUX, SJHEPIETUUYECKUX U ChIPHEBBIX;

- OOBACHEHMS] XUMHUYECKUX SBJICHUM, TPOUCXOJSANIUX B MpuUponae, ObITy U Ha
IIPOU3BOJICTBE;

- OIpEHECNICHUS BO3MOXXHOCTH NPOTEKAHUSA XUMHUUYECKMX IIPEBPALICHUNA B
PAa3IMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEACTBUM;

- pacro3HaHue U UICHTU(PUKAIIUN BOXKHEHIIINX BEIIECTB U MAaTEPUAJIOB;

- KPUTHUYECKOM OIEHKH JOCTOBEPHOCTH XHUMHYECKOM HUH(opmMaluuy,

MOCTYIAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.4. KosinuecTBO YaCOB HA OCBOEHHE NMPOrPaMMbl y4eOHOH AUCHUIIIMHBI:
MaKCHUMaJbHOU yueOHON Harpy3Kku oOyuaroierocsi 256 yaca, B TOM YHUCIIE:
00s13aTeIbHON ayTMTOpHOM yueOHO Harpy3ku oOydaromierocs 1714acos;
caMoCTOSITeNIbHOM paboThl oOyyatomerocs 85 vaca.



2. CTPYKTYPA U COJEPKAHUE YUEBHOM JIUCOUTLTAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yuyeo6Hoii padoThl

Oo0vem uacos

Umoeosas ammecmayus 6 ghopme

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 256
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 171
B TOM YHCJIE:

sJabopaTopHbie pabOThHI —

NPAKTUYECKUE 3aHITHUS 85

KOHTPOJIbHBIE paOOThI —

KypcoBas pabota (IpoekT) (re npedycmompeno) —
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 85
B TOM YUCJIE:

caMOCTOsITeNIbHAasE paboTa Haa KypcoBOW paboTON (MPOEKTOM) —
(e npedycmompeno)
KoHcnekTrpoBaHue B COOTBETCTBUM C 33/IaHHOW TEMaTUKOU 50
[ToaroroBka yCTHBIX COOOIICHUM B COOTBETCTBUU C 3aIaHHOM 35
TEMATUKOU

Konnokeuym,

ougpepenyuposarmuli 3a1uem

IK3AMEHRA




2.2. TemaTuyeckuii IJIaH U coep:xkanue yueOHoi qucuunianabl YIIB.02.Y Xumus

HaumeHnoBaHnue
pa3aesioB U TeM

Copep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHble PadoThl U MPaKTHYECKHeE 3aHATHSA, CAMOCTOSITeIbHasl padoTa
00yJamuxcs

Oo0bem
4acoB

Yposens
OCBOCHUS

2

PA3JIEJI 1. XUMUSL

BBenenue

Conep:kanne yueOHOT0 MaTepuaJia

Xumuueckast KapTHHAa MUpa Kak COCTaBHas 4aCTh €CTECTBEHHO-HAYYHOI KapTHHBI MUpA.

Posne XUMUM B )KU3HH COBPEMEHHOTO 00IIIECTBA.

[IprMeHeHMe TOCTIKECHHUN COBPEMEHHON XUMHUH B TYMaHUTapHOU cdepe AesTeT-HOCTH 00IecTna.
XUMHYECKOEe CoiepKaHue yuyeOHOM TUCIUIUIMHBI

IIpakTuyeckue 3aHATHS (HE TIPEAYCMOTPEHBI)

CamocTrosiTeJbHasi padoTa 00y4aloImuxcs

KoHncnektupoBaHnue B COOTBETCTBUH C 3aJIaHHOM TEMaTHKOM
[ToAroTOBKA YCTHBIX COOOIIEHHH B COOTBETCTBUU C 3aJaHHOI TEMaTHUKOM

Pa3gen 1.1. O6miasi 1 HeopraHu4YecKas XUMHSA

131

Tema 1.1.1.
OCHOBHBIE NOHATHS U
3aKOHbI XUMHH

Conep:kanne y4eOHOT0 MaTepuajia

[Ipeamer xumum.

Bemectso.

AToM.

Monekyna.

XUMHUUECKUH SIeMEHT U (POPMBI €TO CYIICCTBOBAHMS.
[IpocTeie U cl0XKHBIE BEIIECTBA.

[TpocThIe U CI0KHBIE BEUIECTBA.

IIpakTHUyecKue 3aHATHUS

OCHOBHBIE IOHATHUS U 3aKOHBI XUMHUH
OCHOBHBIE IOHATHUS U 3aKOHBI XUMHUH
Pacuérel mo xuMu4eckuM GopMynaM U ypaBHEHHIM
Pacuérer mo xuMuveckuM GopMysiaM U YpaBHECHHIM
Pacuérer mo xuMudeckuM GpopMysiaM U YpaBHECHHIM
Pacuétsl mo xumuueckuM GopmysnaMm U ypaBHEHHUSIM

CamocrosiTejibHasi padora 00y4aronmuxcst

KoHcnektupoBaHue B COOTBETCTBUH C 3aJIaHHOM TEMAaTHKOM
IToAroTOBKA YCTHBIX COOOIIEHHH B COOTBETCTBHH C 33IaHHON TEMaTHKOU

Tema 1.1.2.
Ilepuoanueckuii 3aK0H
u [lepuonnueckas
cHCTeMa XMMHYeCKHX
semenToB J.U.
MenpeneeBa

Copep:kanne yueOHOro MaTepuajia

OtxpeiTre [leproauyeckoro 3aKoHa.

Otxpertre [leproamyeckoro 3aKoHa.

Ilepuonuueckas cucreMa xuMuyeckux snementoB .M. Menneneesa.

Ilepuonuueckas cucrema xumuueckux anementoB [I.1. Menzeneena.

3nauenue [leproandeckoro 3akoHa u [leproauueckoi cuCTeMbl XUMUYeCKUX deMeHToB JI.M1. MenneneeBa sl pa3BUTHSI HAYKU U
MOHUMAaHUS XUMUYECKON KapTHHBI MUpA.

3nauenue [lepuoandeckoro 3akoHa u [leproaudeckoii cucTemMbl XuMudeckux aieMenToB JI.M. MenneneeBa Jjisl pa3BUTHS HAYKW U
MMOHMMAaHUS XUMUUECKON KapTHHBI MUpa.

3nauenue [lepuoanyeckoro 3akoHa u [leproguueckoit cuctemMbl XuMudeckux sinemenToB .M. MenneneeBa [i1sl pa3BUTHS HAYKU U
MMOHMMAaHUS XUMUYECKON KapTHHBI MUpA.

HpaRaneCKne 3AHATHHA




[epuoanueckuii 3akon J[.JM1.Menneneesa B cBere ctpoeHust aroMa.CocTaBIeHUE IIEKTPOHHBIX (POPMYJT aTOMa
ITepuomuueckuii 3axkon /[.11.MenneneeBa B cBete cTpoeHus aroMa.CocTaBlieHHe 3JIEKTPOHHBIX (POPMYIT aTOMa
[epuoanueckuii 3akon J{.JM1.MenneineeBa B cBete ctpoeHus aroMa.CocTaBleHNE MIEKTPOHHBIX (OPMYJT aToMa
[epuoanueckuii 3axon J[.J1.Menneneesa B cBere ctpoeHus aroma.CocTaBieHUE IEKTPOHHBIX GOPMYJT aToMa
[lepuonnueckuii 3axon J[.M1.MenzneneeBa B cBeTe cTpoeHus: aroma.CocTaBIeHNE 3JCKTPOHHBIX (POPMYIT aToMa
[epuoanueckuii 3akon J{.JM1.Menneineena B cBete ctpoeHus aroMa.CocTaBleHNE MIEKTPOHHBIX (OPMYJT aToMa
[epuoanueckuii 3akon JI.M1.MeHznesneena B cBete cTpoeHus aroMa.CocTaBlieHUE JIEKTPOHHBIX ()OPMYJI aToMa

CamocTosiTeJibHasi padoTa 00y4aroIuXCcs

KoHncnektupoBanue B COOTBETCTBUH C 3alaHHOM TEMaTUKOM
[ToaroroBka yCTHBIX COOOIIEHHUH B COOTBETCTBUH C 3a/JaHHON TEMaTHKON

Tema 1.1.3.
Ctpoenue BemecTBa

ConepxaHue y4eGHOTr0 MaTepHuajia

KoBaneHTHas CBS3b: HETOMAPHAS U TIOJSAPHAL.
KoBanenTHast cBsi3b: HEMOSPHAS U MOJISIpHAsL.
HNonnas cBsI3b.

KarnoHs! 1 aHHOHBI.

MeTtannndeckasi CBs3b.

BonopoaHas cBs3b.

IIpakTHYecKue 3aHATHUS

Pacnpenenenne 3mekTpoHOB B aroMax. CocTaBIeHHE 3JIEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB M TPaMIECKUX CXEM, 3aIIOJTHEHHE
UX AJIEKTPOHAMHU

Pacnpenenenue 3nekTpoHoB B aroMax. CocTaBlIeHHUE 3I€KTPOHHBIX ()OPMYI aTOMOB 3JIEMEHTOB U TpadMIECKUX CXEM, 3al0HEHNe
UX 3JEKTPOHAMH

Pemmenue pacu€THBIX 3a1a4 Ha oIpe/eseHre 00bEMHON U MacCOBOH IO KOMIIOHEHTOB CMECH.

Pemmenue pacu€THBIX 3a/1a4 Ha oIpeseseHre 00bEMHON U MacCOBOI 1OJI KOMIIOHEHTOB CMECH.

Pemmenne pacu€THBIX 33124 Ha onpezeIeHne 00bEMHOM M MacCCOBOI JJOIM KOMIIOHEHTOB CMECH.

Pemenue pacu€THBIX 33124 Ha ompeesieHne 00bEMHOM M MacCOBOH JIOJIM KOMIOHEHTOB CMECH.

CamocrosiTeibHasi padoTa 00y4auuxcs

KOHCHCKTI/IpOBaHI/IG B COOTBETCTBUU C BaI[aHHOﬁ TEMAaTHKOU
HOHFOTOBK& YCTHBIX COO6H.[GHPII>1 B COOTBETCTBHUHU C SaﬂaHHOﬁ TEeMaTHKOM

Tema 1.1.4.
Boaa. PacTBopsl

Conep:kanne yueOHOTro MaTepuajia

Bona B mpupoze, ObITY, TEXHUKE B Ha TIPOU3BOJICTBE.

dusnyeckre 1 XUMAYECKHE CBOMCTBA BOJIBI.

dusznyeckre 1 XUMUYECKUE CBOMCTBA BOJIbI.

OrnpecHeHue BOJBIL.

ArperaTHble COCTOSIHUS BOJBI U €€ MEePeX0bl U3 OJIHOTO arperaTHOro COCTOSIHUS B IPYToe.
ArperaTHble COCTOSIHUS BOJBI M €€ NEPEXO0/Ibl M3 OJIHOTO arperaTHOr0 COCTOSIHUS B JIPYTroe€.

HpaKTuquKne 3AHATHSHA

12

OmnpeneneHre KOHIEHTPALUH PACTBOPOB

OnpezneneHre KOHIEHTPALMU PaCTBOPOB

OnpezneneHye KOHIEHTPALMU PaCTBOPOB

OnpezneneHre KOHLIEHTPALMU PAaCTBOPOB

Pemenne pacuéTHbIX 337a4 Ha MacCOBYIO JOJIO PACTBOPEHHOTO BELECTBA.
Pemenne pacu€THbIX 3a7a4 Ha MacCOBYIO JOJIO PACTBOPEHHOTO BELIECTBA.
Pemenne pacu€THBIX 3a/1a4 HA MacCOBYIO JOJIF0 PACTBOPEHHOTO BELIECTBA.
Pemmenne pacuéTHBIX 3a/1a4 HA MacCOBYIO JOJIF0 PACTBOPEHHOTO BEIIECTBA.
[IpuroroBneHme pacTBopa ¢ 3aJaHHON KOHIIEHTparwen (mpaxt 1)




[Ipurorosnenne pacTBopa ¢ 3aJJaHHON KOHLIEHTpaLuen (TpakT 1)
[IpuroroBneHue pacTBopa ¢ 3aJaHHON KOHLIEHTparuen (mpaxt 1)
[IpuroroBneHne pacTBopa ¢ 3aJaHHON KOHIIEHTparwen (mpakt 1)

CamocTosiTeJibHasi padoTa 00yJaroIIuXCs

KoHcnekTupoBanue B COOTBETCTBUM C 3alaHHOM TEMaTHUKOM
IToaroroBka yCTHBIX COOOIIEHHH B COOTBETCTBUY C 3a/JaHHOM TEMaTHKOW

Tema 1.1.5.
XuMHYecKHe peakuu

Conep:kanne yueOHOTo MaTepuajia

IloHsiTHE O XUMHUYECKON peakLuy.

IlonATHE 0 XMMUYECKOHN pEAKLIUU.

Turbl XUMUYECKUX peaKIuil.

Tunbl XUMUUYECKHUX peakLui.

CKOpOCTh peakinuu 1 (HaKTOPbI, OT KOTOPBIX OHA 3aBUCUT
CKOpOCTh peakiiui ¥ hakToOpsl, OT KOTOPBIX OHA 3aBHCHT.

IIpakTnyeckue 3aHATHSA

Tumnbl XuMUUecKuX peakiuil. Pemenne sakcnepuMeHTaIbHbIX 3a/1a4
Tumnbel XuMUuecKux peakiuil. Pemenne sakcnepuMeHTaIbHbIX 3a/1a4
Tumnbl XuMUUecKuX peakiuil. Pemenne sakcnepuMeHTaIbHbIX 3a/1a4
Tunel XUMHYECKUX peakUuui. Pemenue skcnepuMeHTaIbHBIX 3a7a4
Tunel XUMHYECKUX peakUuui. Pemenue skcnepuMeHTaIbHBIX 3a7a4
Tunel XUMHYECKUX peaklui. Pemenue sKkcnepuMeHTaIbHBIX 3a7a4

CamocTrosiTeJbHasi padoTa 00y4aloumuxcs

KoHcnektupoBanue B COOTBETCTBUH C 3alaHHOM TEMaTHKOM
IToAroTOBKA YCTHBIX COOOIIEHHH B COOTBETCTBUU C 3aJaHHOI TEMaTHUKOM

Tema 1.1.6.
Kaaccuduxanus
HEOPraHHYEeCKUX
COeJIMHEHU U UX

CBOMCTBA

Conep:kanne yueOHOTo MaTepuajia

Knaccugukarust HCOpraHUUECKUX COSIMHEHUI U UX CBOMCTBA.
Krnaccudukamnus HeopraHH4eCKUX COSTUHEHUH U UX CBOWCTBA.
Krnaccudukaius HeopraHndecKux COeMHEHNN U UX CBOMCTBA.
OKCH/IbI, KUCIIOTHI, OCHOBAHHSI, COJIH.
OKCHIBI, KHCIOTHI, OCHOBAHWSI, COJIH.
OKCH/IbI, KHCJIOThI, OCHOBAHWsI, COJIH.

HpaKTuquKne 3AHATHHA

CBoliCcTBa KUCJIOT, OCHOBAHHUI, OKCHIOB, COJIEH
CBolicTBa KUCJIOT, OCHOBAHHUI, OKCHIOB, COJIEH
CBolicTBa KHUCJIOT, OCHOBAaHMI, OKCHJIOB, COJICH
CBoiicTBa KHCJIOT, OCHOBAHHH, OKCHJIOB, COJICH

CamocrosiTesibHasi padoTa 00y4aouuxcs

KoHcnekTupoBaHue B COOTBETCTBUH C 3a/1aHHOM TEMaTHKOM
TloaroToBKa YCTHBIX COOOIICHHH B COOTBETCTBUH C 33JIAHHOM TEMATHKOM

Tema 1.1.7.
MeTaaabl 1
HEMETAJLIbI

Copep:kanue yueOHOTro MaTepuaJjia

Oo6mme hu3nvYeckre U XUMHIESCKIE CBOMCTBA METAILIOB.

O6mue ¢pu3nyecKkre U XUMUIECKUE CBOWCTBA METAIIJIOB.

OO6mmas xapakTepuCTHKA TIIaBHBIX TIOATPYIIT HEMETAIIOB Ha IPUMEPE TaJIOTeHOB.

OO0mast XxapaKTepUCTHKA TIIABHBIX MTOJTPYII HEMETAIUIOB Ha IPUMEPE TaJOTCHOB.

Baxwueiimme coelMHEHNS] METANIOB U HEMETAJJIOB B IPUPO/IE U XO3SICTBEHHOM J€SATEILHOCTH YelIOBEKa.
Baxueitmue coeTMHEHNS METAJIJIOB U HEMETAJIJIOB B IPUPOJIE M XO3IUCTBEHHON JAESATEIbHOCTH YeI0OBEKa.

I[IpakTnyeckue 3aHATHSA




Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 110 TCMC «MeTaIlibl 1 HeMETaJUIbD».
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMEC «MeTabl 1 HeMETalIBD.
Pemenne SKCNIEPUMECHTAJIBHBIX 3a1a4 110 TEME «MeTaiibl 1 HeMEeTaJIb.
Pemenne SKCNIEPUMECHTAJIBHBIX 3a1a4 110 TEME «MeTaiibl 1 HeMETaJIIb.
Pemenne SKCNIEPUMEHTAJIBHBIX 3a1a4 110 TEME «MeTaiibl 1 HeMEeTaJUIbI».
Pemenne SKCTICPUMECHTAJIBHBIX 3aJa4 110 TEME «MeTaiibl 1 HeMETaJIb.

CaMocTosiTe/IbHAsI pad0Ta 00y4aluuxcs

KOHCHeKTI/IpOBaHI/Ie B COOTBETCTBMH C 3aJaHHOM TEeMaTUKOMU
IloaroroBka YCTHBIX COO6HICHI/II7I B COOTBETCTBMHU C 3aJJaHHOM TeMaTUKOM

Pa3gen 1.2. Oprannyeckasi XuMusi

72

Tema 1.2.1.
OcCHOBHBIE NOHATHS
OpPraHu4ecKoOi XUMHMHU
U TeOpHs CTPOEHUS
OpPraHU4YecKUuX
coeTuHEeHM I

ConepxaHue y4eGHOTro MaTepHuajia

OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOCHUS OPTaHIMYECKUX COSAHHEHHIH.
OCHOBHBIE TIOJIOXKEHUS TEOPUH CTPOCHUS OPTaHUUECKUX COCTUHEHHM.
MHoroo6pa3ue opraHMu4eCcKUX COCTUHEHHM.

MHuoroo0pasue opraHuuecKuX COCIMHEHUIH.

[TonsTHE H30MepuUu.

[TonsiTHe U30MEpUH.

IIpakTHYecKue 3aHATHUS

OCHOBHEBIC IOHATHUS OpFaHH‘ICCKOﬁ XAMHUU U TCOPUA CTPOCHUA OPraHNICCKUX COG,Z[I/IHGHI/Iﬁ
OCHOBHEBIC MIOHATHUS OpFaHH‘ICCKOﬁ XAMHUU U TCOPUA CTPOCHUA OPraHNICCKUX COG,Z[I/IHGHPIIZ
OCHOBHEBIC IOHATHUS OpFaHH‘ICCKOﬁ XAMHUU U TCOPUA CTPOCHUA OPraHNICCKUX COG,Z[I/IHGHPIIZ
OCHOBHEBIC IOHATHUS OpFaHH‘ICCKOﬁ XAMHUU U TCOPUA CTPOCHUA OPraHNICCKUX COG,Z[I/IHGHPIIZ
OCHOBHEBIE IOHATHUS OpFaHI/I‘I€CKOﬁ XUMHUHU U TCOPUA CTPOCHUA OPIraHNICCKUX COCIUHCHUM
OCHOBHEBIE IOHATHUS OpFaHquCKOﬁ XUMHHU U TCOPU CTPOCHUS OPraHNYCCKUX COCAUHECHUI

CamocrosiTeibHasi padoTa 00y4aouuxcs

KoHcnektupoBaHue B COOTBETCTBUH C 3aJIaHHOM TEMAaTHKOM
IToAroTOBKA YCTHBIX COOOIIESHUH B COOTBETCTBHH C 33JaHHON TEMaTHKOU

Tema 1.2.2.
Yraesogopoanl U ux
NPUPOJIHbIE HCTOYHUKHU

Copep:xkanne yueOHOro MaTepuajia

YrieBoAopObL.

IIpenenbHble U HENPEAECIBHBIE YIIEBOLOPObL.

Peaknus nonumepunzanuu.

IIpupoaHBIE HCTOYHHUKH YTIEBOAOPOAOB.

VYT11eB0o10pO/IbI KaK OCHOBA MEXAYHAPOIHOIO COTPYAHUUECTBA M BAXKHEUIINI HCTOUHHUK (hopMHUpoBaHus Orojkera PO.
YT171eB01I0pOIbI KaK OCHOBA MEXIYHAPOAHOTO COTPYAHNUYECTBA M BAKHEHIINI NCTOUHHUK (hopMHpoBaHus Orokera PO.

IIpakTHUyecKue 3aHATHUS

YI‘J'ICBO,HOpOZ[LI 1 UX IIPUPOJAHBIC HCTOYHHUKHA
er’IeBOHOpOﬂH 1 UX IPUPOJAHBIC UCTOYHUKHN
er’IeBOHOpOﬂH 1 UX IPUPOJAHBIC HCTOYHUKHN
VrneBoaopomﬂ 1 UX IPUPOJHBIC HCTOYHUKH
VrneBoaopomﬂ " UX MPUPOJHBIC HCTOYHUKH
VrneBoaopomﬂ 1 UX NIPUPOJHBIC HICTOYHUKH

CamocrosiTesibHasi padoTa 00y4auuxcs

KoncnexkTupoBaHue B COOTBETCTBHUHM C 3aJJaHHOW TEMaTHUKOM
IToAroToBKa YCTHBIX COOOIEHUI B COOTBETCTBHUH C 33JaHHON TEMaTHKOU

Tema 1.2.3.

Copep:kanne yue0HOro MaTepuajia
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Kucnopoacoaepxamue
opraHmveckKue
CoeTMHEHHST

Kucnopoaconepkaiue opraHudeckre BEIecTBa.

Kucnopoznconepxammue opraHMIeCKHE BEIIECTBA.

[IpencraBuTeny KUCIOPOACOIEPIKAIINX OPTAaHUIECKIX COSMHEHNI: METHIIOBBII 1 STHJIOBBIN CITUPTHI, TJIMLEPUH, YKCYCHas
KUCIIOTA.

[IpencraBuTeny KUCIOPOACOICPIKAIINX OPTAHNIECKIX COCIMHEHNI: METHIOBBII 1 STHIOBBIN CITUPTHI, TIHLIEPUH, YKCYCHAs
KHUCIIOTA.

JKupbl Kax ci1oKHBIE SQUPHL.

JKupbl KaK CI0KHBIE dHUPBL.

IIpakTHYecKHe 3aHATHS

KauectBeHnnrie p€aknnn Ha KUCJIOPOACOAECPKAIINUE COCTNHEHU
KauecTtBeHHbIE pCaKiru Ha KUCJIO0POACOACPIKAIINEC COCTUHCHUA)
KauectBeHHbIE pCaKry Ha KUCJIOPOACOACPIKAIINEC COCTUHCHUA)
KauecTtBeHHbIE pCaKru Ha KUCJIOPOACOACPIKAIINEC COCTUHCHUA)
KauecTtBeHHbIE pCaKru Ha KUCJIOPOACOACPIKAIINEC COCTUHCHUAY)
KauecTBeHHEIC PCaKMy Ha KUCJIOPOACOACPKAIINEC COCTUHCHUA)

CamocrosiTesibHasi padoTa 00y4auuxcs

KoHncnekTupoBanue B COOTBETCTBUU C 3alaHHOM TEMAaTUKON
IToaroToBKa YCTHBIX COOOIICHHI B COOTBETCTBHH C 3aJAHHON TEMAaTHKOMN

Tema 1.2.4.
A3zoTcoaep:kanue
opraHmyeckue
coeTHHEHHS.
IHosnumepsl

Coaep:xanue y4e0HOIro MaTepuaJja

A3oTcoaepIKaIiue OpraHuueCKUe COCTUHCHUS.
A3oTcoepIKaIiue OpraHuuECKUe COCTUHCHUS.
AMUHBI, aMUHOKHCJIOTHI, OCIIKH.
AMUHBI, aAMHHOKHUCJIOTHI, OCIIKH.
Crpoenue u ouonoruyeckas GpyHKuus OSIKOB.
Ctpoenue u 6uostornueckas QyHKIHS OCIKOB.

HpaKTuquKne 3AHATHA

Knaccugukamus u n3oMepus OpraHudecKuX COSIHHEHUH
Knaccugukamus u n3oMepus OpraHudecKux COeTUHEHUI
PerieHne skcriepiMeHTANbHBIX 33/1a4 Ha PACIO3HAHUE OPraHMYECKUX BEIECTB
PerieHne skcnieprMMeHTaNbHBIX 33/1a4 Ha PACIO3HAHUE OPTraHUMYECKUX BEIECTB
PerieHne skciepiMeHTaNbHBIX 33/1a4 Ha PACIO3HAHUE OPraHMYECKUX BEIECTB
PelneHne 3KCepUMEHTAIBHBIX 33/1a4 HA Paclo3HaHHE OPraHWYSCKHUX BELIECTB

CamocrosiTesibHasi padoTa 00y4aouuxcs

KoHcnektupoBaHue B COOTBETCTBUH C 3a/laHHOM TEMaTHUKOM
[ToaroToBKa yCTHBIX COOOIIEHH B COOTBETCTBUU C 3a/IaHHOI TeMaTHUKOM

Paznen 2.3. XumMus u ’KH3Hb

43

Tema 3.1.
XUMUS ¥ OPTaHU3M
yeJi0BeKa

Coaep:xanue yuedOHOro MaTepuaja

10

XUMUS U OPTaHU3M YEJIOBEKA.

XUMHUUECKUE FIEMEHTHI B OpraHu3Me 4eI0BeKa.

XUMHUUECKUE FIEMEHTHI B OpraHu3Me 4eI0BeKa.

OpraandecKkre U HeOPraHNIECKHe BENIeCTBA.

OCHOBHBIE )KU3HEHHO HE0OXOIMMBIE COSTMHEHHS: OEJKH, YII€BO/BL, )KUPBI, BATAMUHBI.
YrneBoJs! — MaBHBIM UCTOYHUK YHEPTUU OpraHU3Ma.

Ponb sxupoB B opranusme.

XoJecTepHH U €ro poJib B 3J0POBbE YEIOBEKA.

MuHepabHble BEIECTBA B ITPOAYKTAX MUTaHMUS, ITUIIEBBIC JOOABKH.
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C63J’IaHCI/Ip0BaHHOC IIUTaHHUC.

IIpakTHyecKue 3aHATHUS

Pemenne OKCIICPUMECHTAJIBHBIX 3a1a9 Ha I/II[CHTI/Iq)I/IKa].[I/IIO OPraHNvICCKUX U HEOPTaHNICCKUX COC,HI/IHGHI/II\/'I
Pemenne OKCIICPUMECHTAJIBHBIX 3a1a9 Ha I/II[CHTI/Iq)I/IKa].[I/IIO OPraHNvICCKUX U HEOPTaHNICCKUX COC,HI/IHGHI/II\/'I
Pemenne OKCIICPUMECHTAJIBHBIX 3a1a9 Ha I/II[CHTI/Iq)I/IKa].[I/IIO OPraHNYICCKUX U HEOPTaHNICCKUX COCTMHCHUN
Pemenne OKCIICPUMECHTAJIBHBIX 3a1a9 Ha I/II[CHTI/Iq)I/IKa].[I/IIO OPraHNvICCKUX U HEOPTaHNICCKUX COC,HI/IHGHI/II\/'I
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I):[CHTI/I(I)I/IKaI_II/I}O OPraHn4CeCKUX U HEOPraHNMICCKUX COCIUHEHMI
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/I):[CHTI/I(I)I/IKaI_II/I}O OPraHNYCCKUX U HCOPIraHNYCCKUX COCAUHEHMI

CamocTosiTe/ibHasi padoTa 00y4arouuxcs

KoHcniekTupoBaHue B COOTBETCTBUU C 3aIaHHOM TeMaTHKOM
IToAroTOBKA YCTHBIX COOOIEHMH B COOTBETCTBHH C 33JaHHON TEMaTHKON

Tema 3.2.
Xumus B ObITY

Conep:kanne y4eOHOTro MaTepuajia

Xumus B OBITY.

Bopga. KauecTBo BOJIEBL.

Moromue 1 YUCTSIIUE CPEICTBA.

[TpaBuiia 6e30macHO pabOThI CO CPEACTBAMHU OBITOBOM XMMUHU.

IIpakTHYecKue 3aHATHUS

UccnenoBanne muieBbIX 100aBOK,
UccnenoBanue nuieBbIX 100aBOK,
UccaenoBanue nuieBbIX 100aBOK,
UccaenoBanue nuieBbIx 100aBOK,
OmnpenerneHne coaep kaHus BATAMHUHOB B IIPOJYKTaX MUTAHUS
Omnpenenenue coaep kaHus BUTAMUHOB B MPOIYKTaX MUTAHUS
Omnpenenenue coaep kaHus BUTAMUHOB B MPOIYKTaX MUTAHUS
Omnpenenenne coep >kaHnss BUTAMUHOB B POTYKTaX MUTAHUS

CamocrosiTesibHasi padoTa 00yYaIIUXCSE

KoHcnektupoBaHue B COOTBETCTBUH C 3aJIaHHOM TEMAaTHKOM
IToAroTOBKa YCTHBIX COOOIIEHHI B COOTBETCTBHH C 33JaHHON TEMaTHKOU

Bcero:

256

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHMs y4eOHOI0 MaTepHuaa UCTIOIb3YIOTCS ClIEAYIoLIe 0003HAYECHUS:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHEe H3YUEHHBIX 0OBEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBIIOIHEHHE JIESITEILHOCTH 110 00pasily, HHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INTAHUPOBAHUE U CAMOCTOSTEIEHOE BHITTOJHEHUE AESTEIbHOCTH, PEIeHHEe IIPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHON JUCIUTLIINHBI

3.1. TpeOoBanuss K MHHUMAJIBbHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHnIo
Peanuzamus y4eOHOM JUCHMIUIMHBI TpeOyeT HaIU4yus Y4eOHOro KaOHHeTa
€CTECTBO3HAHU.

O6opynoBanne yueOHOTO KaOUHETA:

CTOJNBI, CTynbs Ha 20 TOCamOYHBIX MecT, ImKapbel i 00OpyIOBaHUS,
MYyJIBTUMEANHHBIN TPOEKTOP, dKpaH, I1K, kommac — 5 mT., KypBUMETp, CHIPhE IS
XUMHYECKON MPOMBIIUICHHOCTH (pa3IaTOYHBIA MaTephal), aMIepMeTp, Mpruoop
JUIS  WUTFOCTPAllid  3aKOHAa COXpaHEHHMs Macchl BEIIECTBa, MPUOOP s
OTpE/ENICHUs] COCTaBa BO3/AyXa, MNPUOOP A TONYYCHHS] TaJOUI0ATKAHOB,
CIIMPTOBKA — 2 TIT., JA0OPATOPHBIN IITATHUB, TEPMOMETP JTaOOPATOPHBIH, IITATUB C
npobupkamu — 30 mT., mpuboOp I JEMOHCTpAIlMU JaBJIICHUS B JKUIKOCTSX,
npubop s MONMydeHuss cOopa ra3oB, KOMIUIEKTHI TEMAaTHYECKHX IUIAKATOB IIO
bu3MKe, XUMHUH, aCTPOHOMHH, YI€OHO-METOTUUECKHIE CTCH/IBI.

TexHuyeckue cpeacTBa 00yUeHUs:
— IIK ¢ mocrymnom k cetn IHTEpHET,
— TIporpaMMHOE oOecriedeHre 00IIero Ha3HaueHHs.

3.2. UudopmaunoHHoe odecnieyeHne o0yueHust

IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI
OcCHOBHBIE HCTOYHHUKH:

1. Tabpuensa O.C. Xumusg. 10 k1. YueOnwmk. bazoseiii ypoBenn. (PI'OC).
M.:poda,2017

2. Taopuensa O.C. Xummsa. 11 xin. YueOnuk. bazoeiii ypoeHb. (DPI'OC).
M.:dpoda,2017

3. bpeitkoBa, A. JI. O0mas u Heopranuueckas Xxumus : npaktukym st CIT1O /
A. JI. bpeitkoBa. — Caparos : [Ipodobpazosanue, 2020. — 124 c. — ISBN
978-5-4488-0687-2. — TekcT : 2MEKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cucTemMa IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/92126.html

4. Jlyneiiko, T. I'. Xumus : yueonuk mis CIIO / T. T'. Jlyneiixo, O. B. JIs6m0, E.
A. PemernukoBa. — CapatoB, Mocksa : [IpodobOpazoBanue, Ait Ilu Ap
Menna, 2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. —
Tekcr : anekTpoHHBIHN // DnekTpoHHo-0nbauoTeunas cucrema IPR BOOKS :
[caitt]. — URL.: http://www.iprbookshop.ru/94217.html

5. JlomomHHTEIbHAS
6. Tabpuensn O.C. Xumus. [Ipaktukym: yue6. [Tlocodue. M.: Akanemus,2015
7. Oprannueckass xumus. Tectsl : mpaktukym / C. FO. Mensmukon, T. A.

AcanoBa, T. 1. Uynaxuna, A. FO. BuropoB. — Mocksa : Al [Iu Ap Menua,
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2020. — 31 c. — ISBN 978-5-4497-0584-6. — TekcT : 31eKTpOHHBIN //
OnekTpoHHo-OubamoTeuynass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/95856.html

bonawipera, O. . Xumus : 3agaunuk ais CIIO / O. U. bongsipesa, O. I1.
Kymnapesa, I1. A. [TonomapeBa. — Capatos : IIpodobpazoBanue, 2020. —
140 c. — ISBN 978-5-4488-0595-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
oumbmmoreunas  cuctema I[PR BOOKS :  Jcaiit] —  URL:
http://www.iprbookshop.ru/92199.html

A6nounukoB, C. JI. Xumus : npaktukym / C. JI. S6mounuxos, B. B.
Epodeesa, K. ®. Illakupos. — Capatos : By3oBckoe obpa3oBanue, 2020. —
113 ¢c. — ISBN 978-5-4487-0601-1. — TekcT : 3NeKTpOHHBIN // DIEKTPOHHO-
oubmmoreunass cucrema [PR BOOKS : [caiit] —  URL:
http://www.iprbookshop.ru/88050.html

HNuTepHeT-pecypesbl:

. www.interneturok.ru («Bugeoypoku 1o mpeaMeTaM MIKOJIbHON MPOrpaMMbD»).
. Www.chemistry-chemists.com/index.html (351eKTpOHHBIN KXypHaAT «XUMHKH H

XUMUS).

. www.hemi.wallst.ru («Xumus. OOpa3oBaTeNbHbIN CAaNT IS IIKOJIBHUKOBY).
. www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JIJIs1 IKOJILHUKOB).

. Www.chem.msu.su (DekTpoHHas OUOJIMOTEKA IO XUMHUH ).

. Www.hvsh.ru (kypHai « XuMUS B IIIKOJIEY).

. www.hij.ru (KypHan « XUMUS U KUZHBY).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JACHUTILIAHBI

KoHTpons u  oleHKa  pe3yJbTaTOB  OCBOCHHS  Y4EOHOM  JUCHUIUIMHBI
OCYIIIECTBIISIETCS MpPEnojaBaTeJIeM B IPOIECCE MPOBEACHUS MPAKTUYECKHUX
3aHSATUN, TECTUPOBAHUSI, a TAK)KE BBIMOJHEHUS 00YUYaOIUMUCS UHIANBUTYTHHBIX
3aJlaHU.

@®opMbI U METOBI
KOHTPOJISA M OLleHKH
pe3yJbTaToB 00y4YeHust

PesyabTaThl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

3HATH: @poHTATBHBINA OIIPOC

- poJIb XMMHUU B €CTECTBO3HAHUHU, €€ CBS3b C JApyrumu | HAMBUAYaNbHBIN OMpoC
€CTECTBEHHBIMU HayKaMH, 3HAYCHUE B XKU3HU coBpeMeHHOTro | [IpakTuyeckue paboThI
oO11ecTBa; CamocTosiTenbHble pabOThI

- OCHOBHBIE 3aKOHBI M TEOPUU XHUMHH; TectupoBanue

- BEIIECTBA M MaTEPHAIIbl, ITUPOKO UCIIOJIb3yeMbI€ B PAKTHKE.

yMeTh:
- HasplBaTb H3YYEHHbIE BellecTBa MO "TpUBUAIBbHOM" U
MEXIYHApOAHOU HOMEHKIIATypam;
- TPOBOAMWTH pacyeTbl MO XUMHYECKUM (dopMmyaaMm W
YPaBHEHUSIM pPEaKLnii;
- OCYLIECTBJISITh  CAMOCTOSITEJIbHBIA  TOUCK  XWMHYECKOU
nH(OpMALlUM C MCMHOJb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(crIpaBOYHBIX, M HAy4YHBIX U HAYYHO-IIOMYJIAPHBIX W3JAHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB HHTEPHETA);
- TOHUMaHWs TJO0AJIBHBIX MPOOJIEM, COCTOSIIIMX TEpes
YEJI0BEUECTBOM: 9KOJIOTUYECKHX, SHEPIreTUYECKUX u
CBIPBEBBIX;
- OODBSCHEHUS XMMHUYECKMX SBJICHHMH, TPOUCXOAALINX B
MpHUpO/ie, OBITY U Ha IPOU3BOJICTBE;
- OIpEeNeneHUs BO3MOXKHOCTH IPOTEKAaHUS  XUMHYECKHX
MpEBpALICHU B  pa3IUYHBIX YCIOBUSX M OIEHKH MX
MOCJIEICTBUM;
- pacro3HaHW€ U UICHTHU(PUKAIUN BaXKHEWIIMX BELIECTB U
MaTepuasos;

- KPUTHYECKOM OLEHKH JIOCTOBEPHOCTH XHMHUYECKOH
nH(pOpMallny, MOCTYMANIEN U3 pa3HbIX HCTOUHUKOB.
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