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1. HACIIOPT PABOYEH ITPOI'PAMMbBI OBIIIEOBPA3OBATEJIbHOM
JANCHUIIJIMHBI: XUMMUA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas nmporpamma o01ieo06pazoBatebHON qucHUIUIMHBI: XMW
SBJIICTCSI YaCThIO TPUMEPHOM OCHOBHOW MPO(eCcCHOHATBbHON 00pa3oBaTeIbHON
nporpammbel B cootBerctBUM ¢ DI'OC CIIO mno cneuuansHoctu: 10.02.05

Ob6ecneuenre HHPOPMAITMOHHOW 0€30MMaCHOCTH aBTOMATH3UPOBAHHBIX CUCTEM

[TporpamMma 0011€00pa30BaTENBbHON AUCHUIIIIMHBI MOXKET OBITH MCIIOJIB30BaHA
JUIsl  mpenojaBaHuss  Qu3MKM B oOpazoBarenbHbIX — opranuzauusax — CIIO

(TeXHOJIOTUYECKHUIA).

1.2. MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHO mpodecCHOHAIBLHOM
00pa3oBaTe/IbHON MPOrPAMMBI.

XuMUsL OTHOCUTCA K Y4€OHBIM MPEIMETaM €CTECTBEHHO-HAYUYHOIO IUKJIA.

Crpyktypa u conepxxkanue oOmeobpazoBarensHoro mukina OIl CIIO na 06aze
OCHOBHOTO 00111ero odpaszoBanus ¢ noigyuenuem COO c yuerom TpedoBanuii @I'OC
CIIO.

VYyebnas nucummimHa oTHocutes K mpeamerHon obnactu @I'OC COO (CII0):
«EcTecTBeHHBIC HAYKIY.

YpoBeHb OcBOeHHMSI yuyeOHOW IuUCHUIUIMHBI B cooTBeTcTBHM ¢ OI'OC COO
(CITO): 6a30BbIi.

Peanuzanus conepxanus yd4eOHOW TUCHUIUIMHBI MPETonaraeT coO0/IeHIE
MPUHIINIA CTPOTOM MPEEMCTBEHHOCTH IO OTHOIIEHHUIO K COAEPKAHUIO Kypca XUMUHU
Ha CTYTEHH OCHOBHOTO (CpeaHero) oomiero oopa3oBaHusl.

B T0 xe BpeMs yueOHas AMCIUIUIMHA: XUMHS JJIs1 MPO(EeCCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpTraHU3aIHN 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETLHOCTBIO.

PaGouas  mporpamma  yuyeOHONW  AUCHUIUIMHBL  «XUMHS»  HMEET
MEXIPEIMETHYIO CBSI3b C 00111€00pa30BaTeIbHBIMA yUY€OHBIMU JUCIUIUIMHAMH:
MaremaTuka, ¢u3uka, Ouojgorus, U HPOPECCHOHAIBHOW  JIUCITUILIMHOMN:

uH(popmaTHKa.



N3ydenne ydeOHOM AMCIUIIIMHBI: XHUMHUS 3aBEPIIACTCS MPOMEKYTOUHOU
artectanueil B hopme auddepenurpoBanHoro 3auéra B pamkax ocBoenus [ITTICC3

Ha 0a3e OCHOBHOI'O 00IIEro 00pa3oBaHUs.

1.3. Hean u 3ajauM JUCUMILUIMHBI — TPe0OOBaHHUS K Pe3yJbTaTaM OCBOCHUS
TUCHHUILIMHBI:

@opMHUpPOBaHUE Yy CTYAEHTOB NPEACTABICHUSA O XUMUYECKONU COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOW KAPTHUHBI NPUHATHS PELICHUA B
JKA3HEHHBIX W TPOU3BOACTBEHHBIX CHUTYalHsX, OTBETCTBEHHOTO IIOBEACHUS B
MIPUPOJHOM CpeJie.

3amauy QUCIMIIIINHEL:

1) chopMHpOBaTh NMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SIBJIEHUN B OKPY’KAIOLIEH CPele, HEIOCTHOM HAy4YHOW KapTHHBI MUPA,

B3aMMOCB3U U B3aUMO3aBUCHUMOCTH €CTCCTBCHHBIX HAYK;

MHpa KaK OCHOBBI

2) pa3BUTh YMEHUS COCTaBIATH (POPMYJIbl HEOPTAHUYECKUX U OPTraHUYECKUX

BCIIECTB, YpaBHEHUS  XUMHUYCCKUX  PEAKIUNA, OOBACHITH WX  CMBICT,
UHTEPIPETUPOBATH PE3yIbTAaThl XUMHUECKHX IKCIICPUMEHTOB.

3) cdhopMHpOBATH HABBIKA TPOBEACHUS TMPOCTEHIINX XHUMHYECCKUX
AKCIEPUMEHTAJIbHBIX HCCIEOBAaHUM € COOJIOJICHUEM TMpaBuil  OE30MaCHOTO

oOpalleHus C BEIIeCTBaMU U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIIOJIB30BaTh MH()OPMALINIO XUMUYECKOTO XapaKTepa U3
pa3IMYHBIX UCTOYHUKOB,;

5) copMUPOBATH YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH IEATEILHOCTH

U XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIECCOB;
6) chopmMupoBaTh MOHUMAHHUE 3HAUNMOCTH JOCTH)KCHUN XUMHYECKON HAYKH

U TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M TIPOU3BOJICTBEHHOM cep.

OcBoeHue cojepkanus 001e00pa30BaTEIbHON MTUCIUIUIMHBI 00ecIeurBaeT

AOCTHKCHHUC CTYACHTAMHU CJICAYIOIHUX PE3YJIbTATOB!:

O6H_II/IC KOMIICTCHII N HHaHI/IpyeMLIC PE3YIbTAThI
Obuwue Jlucyunaunapmole
OKO01. BLI6I/IpaTL B wactu TpynmoBoro BocmuTaHus: - | - BJIAJIETh cucTeMou
CII0COOBI PeICHHS TOTOBHOCTB K TPYZy, OCO3HAaHHE IICHHOCTH 5
3aa4 MacTepCTBa, TPYIOIOONE; - TOTOBHOCTh K | XHMHYECKUX 3HAHHUH, KOTOpas BKIIIOYACT;

A . AKTHBHOH JIEITEIbHOCTH TEXHOJIOTUUECKOH | OCHOBOIIOJIArafoNINe MOHATHS (XUMUYECKHUH
npodecCHOHaIBHOM u COLMANBHOM HAIpaBIECHHOCTH, | DJIEMEHT, aToM, DIEKTPOHHAs O0OIOYKa
ACATCIIbHOCTH CIIOCOOHOCTh MHHULIMUPOBATh, INIAHUPOBAaTh | aroma, S-, p-, O-3JEKTpOHHBIE OpOHTaNH
MPUMEHHUTEIHHO K U CaMOCTOSITEJIbHO BBIMOJIHATH TaKyl | aTOMOB, HOH, MOJIEKYJa, BaJ€HTHOCTD,
Pa3INYHBIM JEATENBHOCTD; - HHTEPEC K PASNIMYHBIM | DJEKTPOOTPHIATENLHOCTD, CTeneHb

chepam npodecCHOHaTbHOW | OKHUCICHMs, XUMHYECKas CBSI3b, MOJIb,
KOHTEKCTaM >
JIeSITeITbHOCTH, OBmazeHre | MONApHAS  Macca, MOJISIDHBIH  00BeM,
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YHUBEPCAJIbHBIMU y4eOHBIMU
TI03HABATEJILHBIMH JCHCTBUSAMMU: a)
0a3oBble  JIOTMUECKHE  JCHCTBUS: -
CaMOCTOATENIbHO  (OPMYJIUpPOBAaTH U
aKTyalIu3upOBaTh npooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIH TMPHU3HAK
WA OCHOBaHUS JUTSt CpaBHEHHUSI,
KIIacCH(UKAITUI 154 000011IeHN; -
OIIPEACIATh LIENU JESITENbHOCTH, 33/1aBaTh
rapameTpbl U KPUTEPUH UX JOCTHKSHUS; -

BBIABJIATH 3aKOHOMEPHOCTH n
IPOTUBOPCHUUA B paccMaTpuBaCMbIX
SABJICHUAX; - BHOCUTb KOPPCKTHBLBI B
JCATCIBbHOCTh, OLICHHBATb COOTBCTCTBUC

pe3yNbTaToOB IENsM, OLEHHUBATh PHCKU
MIOCNIEACTBUH JIESITENBHOCTH; - Pa3BUBATh
KpEaTHBHOE MBbIIUICHHE TPH PEIICHUU
KI3HCHHBIX ~ mpoOimeM  ©)  6a30BBIC
HCCIICIOBATEIECKHE JICUCTBUS: - BIAACTh
HaBBIKAMH Y4eOHO-HCCIICIOBATEIBLCKOH H

MIPOEKTHOM  NEATENBHOCTH,  HABBIKAMU
paspeleHus npobiiem; BBISIBIIATH
NIPUYUHHO-CIICICTBEHHBIE CBSI3U u
aKTyaJlu3upoBaTh  3ajady,  BbIIBHUIraTh
TUIIOTE3y €€ pelleHHs,  HaXOIUThb
apryMeHTbl JUI1 JOKa3aTeJIbCTBA CBOUX
YTBEPKICHUM, 3aJaBaTh IapaMeTpbl U

KPUTEPUM pEIICHus; aHATM3UPOBATh
MIOJTyYEHHBIE B XOAE PpEIICHHS 3aJadu
pe3yNbTaThl, KPUTHYECKH OICHUBATH HX
JOCTOBEPHOCTH, MIPOTHO3UPOBATH
N3MECHEHHE B HOBBIX YCJIOBHAX; - YMETh
MIEPEHOCUTh 3HAHUS B TO3HABATEIHHYIO U

MIPAKTUYECKYIO oburacti
KHU3HEEATeTFHOCTH; - YMETh
UHTETPUPOBATh  3HAHMS W3 PaA3HBIX
NpeAMETHBIX  o0nacTed; -  BBIIBUTATh

HOBBIC HJCHU, MNpCAjIaratb OPUTHMHAJIbLHBIC
moaxoAabl W PECUHICHUSA,; - CIIOCOOHOCTh HX
HCIOJIF30BaHUS B IIO3HABATECIPHON U
COI_[I/IaJIbHOﬁ IIPpAKTHUKE.

YIIACpOMHBIN  cKeneT, (YHKIHOHAIbHAS
TpyIIa, paauKal, W30MEpHs, HW30MEpHI,
TOMOJIOTMYECKHU I pan, TOMOJIOTH,
YTICBOIOPOIEI, KHCJIOPOJI- i
a30TCO/IepIKaIue COEUHEHUS,
OHOJIOTHIECKH aKTHBHEIE BEIECTBA
(yrmeBomsl, KUpHL, Oenkw), MOHOMED,
nojumep, CTPYKTYPHOE

3BEHO, BEICOKOMOJIEKYJISIPHBIC COCMHECHN,
KpHCTaJUTNUecKast pemerka, THIIBI
XUMHUYECKHX  peakuui  (OKUCIHUTEIHHO-
BOCCTaHOBHUTEJIbHBIE, 9K30-U
SHIOTEPMHUYECKHE,  pEeakUd  HOHHOTO
obOmeHa), pacTBop, SJIEKTPOJIHTHI,
HE3JIEKTPOJIHUTHI, IIEKTPOJIUTHYECKAS
JIICCOLIMAITHS, OKHCIINTED,
BOCCTaHOBHTENb, CKOPOCTb XHMHYECKOH
peaKIiy, XUMHYECKOE PABHOBECHE), TCOPHHU
W 3aKOHBI (TEOpUS] XUMHUYECKOTO CTPOCHUS
oprannueckux BeulecTB A.M. Bbytneposa,
TEOpHs INEKTPOIUTHUECKON IHCCOIMALINH,
nepuoguueckuil 3axo” [I.JM. Menzeneesa,
3aKOH COXpaHEHMUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUNA SA3BIK
XUMHUH, (AaKTOJOTMYECKUE CBEACHHUS O
CBOUCTBAaX,  COCTaBe, IOINYYECHUU U
6e30I1acCHOM  HCIIOJIBb30BAHUM BaXKHEHIINX
HEOPraHMYECKUX U OPTraHUYECKHUX BEIIECCTB
B OBITY M TPAKTUYECKOH AEATEIHHOCTH
YEJIOBEKa;

- YMETb BBISBIIATH XapaKTEePHbIC MPU3HAKY U
B3aUMOCBSI3b N3yYEHHBIX TIOHSITHH,
MPUMEHATH COOTBECTCTBYIOINE ITOHATUA ITPU
OIMMCAHUUN CTPOCHUS U CBOMCTB

HEOPraHUYCCKUX U OPTaHNYCCKUX BCIICCTB U
X TMPEBpallICHUU; BBIABIATL B3aMMOCBA3b

XUMUYECKUX 3HAHUK C TOHATHAMU U
MpEACTABJICHUAMU Apyrux
C€CTCCTBCHHOHAYYHBIX IMPECIMCTOB;

YMETH HCIIOJIB30BATh HauMCHOBAaHMUA

XUMUYECKUX COEJUHEHUN MEXIyHapOJIHOTO
C0103a TEOPETUUECKON U MPUKIATHON XUMHUHU
U TpUBHAJbHBIE Ha3BaHUs BaXXHEUIINX
BEIIECTB (ITHJICH, aleTWICH, TIUIEPHH,
¢deHON, GopMmampAerul, YKCyCHas KHCIIOTa,
[JIMLWH, YrapHbld Ta3, YIJEKUCIbId Tas,
aMMMaK, TallleHas W3BECTb, HerameHas
W3BECTh, MHUTHEBAasI CoOJa W JIPYTHX),
COCTaBIISATh (OPMYIIBI HEOPTAaHUYECKHX U
OpPraHn4eCKux BCIICCTB, YpaBHCHUSA
XUMHUYECKHUX PEAKIIHiA, OOBSCHSATh UX CMBICIT;
TMOATBEPKAATE XApPaKTCPHBIC XUMHUYCCKUEC
CBOMCTBa  BEIIECTB  COOTBETCTBYIOLIMMH
JKCIIEPUMEHTaMU U 3alHCsIMU ypaBHEHUH
XUMHUUYECKHUX peaKLuid;

- YMEThb YCTaHaBJIMBAaTh IPHUHAJJIEKHOCTh
HA3y4YEHHBIX HEOPraHUYECKUX u
OPraHMYECKUX BELIECTB K OIPEACICHHBIM
KJ1accaMm u rpynram COEAMHEHUH,
XapakTEepU30BaTh MX COCTaB W Ba)KHEWIHE




CBOﬁCTBa; OIpPCACIIATL BUABI XUMHUYCCKHUX

CBsI3eH (koBaseHTHas, HWOHHAas,
METaJTHYECKas, BOJIOpPOJIHAS), THIIBI
KPUCTAIITUYECKHUX peueTok BEILECTB;

KJaccu(UIPOBATH XUMUUCCKUE PCAKIIHN;

- chopMHUpOBaTh  MPENCTABICHHS: O
XUMHUYECKOH COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POIH
XAMHHA B TIO3HAHWH SBICHUI TPHUPOIBI, B
(OpMHUpPOBAaHNN MBIIIICHAS W  KYJIBTYPHI
JINYHOCTH, ee (HhyHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOOMMOM IS peIIeHHS
MPaKTUYECKUX 3aJady M  JKOJOTHYECKH
00OCHOBAaHHOTO  OTHONIICHUS K  CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpefie;

YMETb IPOBOJUTH PACUEThI 10 XUMHUUECKUM
dopMynaM M yYpaBHEHUSM XUMHYECKUX
peaKLuii C HCIOJb30BAHHEM (HU3MYECKUX
BEJIMYHMH, XapaKTEePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOI CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHS) Ta30B, KOJIHMYECTBA

BCIICCTBA, HCIIOJIB30BATh CHCTEMHBIC
XUMHUYCCKUC 3HaHUA JUIA MNPpUHATHUA
pCH.IeHI/Iﬁ B KOHKPCTHBIX  KM3HCHHBIX

CUTYaLUAX, CBA3AHHBIX C BELIECTBAMU U UX
IPUMEHEHHEM - YMETh IUIAHUPOBaTh U
BBINIOJHATh ~ XUMHMYECKHM  OKCIEPUMEHT
(TIpeBpaleHus] OPraHUYECKUX BEIIECTB MPU

HArpeBaHWM, TONyYeHHe OTHIEHA U
W3ydeHHE €ro CBOWCTB, KaueCTBCHHbIC
peakiuu  Ha  ambAETHABI,  Kpaxmal,
YKCYCHYIO KHCIIOTY.

OK 02. Ucronb3oBarh | B obnacti ueHHOCTH HayYHOTO MO3HAHUS: | - yMeTh  aHATM3UPOBATH  XMMUHUECKYIO

COBPEMEHHBIE CPE/ICTBA | COPMUPOBAHHOCTE  MUPOBO33PEHUS, | yudiopyammio, MOMYdaeMylo H3  PasHBIX

COOTBETCTBYIOIIETO COBPEMEHHOMY .

MOKCKA, aHATN3a U HCTOYHUKOB (cpencts MaccoBoit

WHTEPIpETAINN
uHbopMalnH, U
nH(pOpMalMOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npogecCuOHATBHON
JeSTeIbHOCTH

YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAaHHOTO Ha  JHAaJore
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATENbCKOM KyNbTYyphl KaK CpeacTBa
B3aUMOJICHCTBUS  MEXIy JIIOABMH U
MO3HAHUSI MHUPA; - OCO3HaHME IIEHHOCTH
Hay49HOH  JISTEIBHOCTH,  TOTOBHOCTH
OCYIIECTBIISITH MIPOEKTHYIO "
HCCIIEI0BATEIbCKYTO JIeSITEIIEHOCTD
WHIUBHUIYaJIbHO W B Tpymne; - OBnaneHne
YHHUBEpCaJIbHBIMU y4eOHBIMHA
MI03HABATEJILHBIMH JICHCTBUSAMU: B) paboTa
¢ wuH(pOpManue: - BIaAETh HAaBBIKAMHU
MONy4eHUsT MH(POPMAIMN W3 HCTOYHHKOB
PpasHBIX THUTIOB, CaMOCTOSATEIIEHO
OCYIIECTBIISATh TTONCK, aHaJm3,
CHCTEMAaTH3alMI0 W  HMHTEPIIPETAIHIO
nHGOPMANUN Pa3IMYHBIX BUIOB U (HopM
NIPEJACTAaBICHUS; - CO34aBaTh TEKCTHl B
pasimuHBIX  QopmMarax C  y4eTOM
HasHa4eHUs: HMHQOPMAIMM U  LEJIeBOM
ayAMTOpHH,  BbIOMpas  ONTHMAaJbHYIO
(dopMy IpeACTaBICHUS U BU3YalM3alluK; -
OIIEHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTD
nHpOPMANNH, €€ COOTBETCTBHE MPAaBOBBIM

nHpopmanuu, cetb IHTepHeT U 1pyrue);
- BJaJeTh OCHOBHBIMHM METOJAMH HAYYHOTO
MO3HAHUS BENIECTB M XUMHWYECKHUX SBICHHH

(nabnroneHne, W3MeEpeHHEe, OSKCIEPHMEHT,
MOJIETUPOBaHUE);
- YMETH MMPOBOAUTH pacyeThl 10

XMUMHUYEeCKUM (opMyIaM M ypaBHCHHAM
XMMHMUYECKUX pPEakUuil ¢ MCIOIb30BaHUEM
(GU3NUECKUX BEJIMYMH, XapaKTEePHU3YIOLINX

B€OIeCTBa C KOJIMYECTBEHHOM CTOPOHBI:

Maccel, oObeMa (HOpPMaJbHBIE YCIIOBHSA)

ra30oB, KOJIHYECTBa BCIICCTBA, HMCIIOJIb30BaTh

CHUCTCMHBIC XUMHYCCKUEC 3HaHUA JIIsL
MMPpUHATUA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTyaludXx, CBs3aHHBIX C

BEHICCTBAMU 1 UX IPUMEHCHUCM




U MOPAIBHO-3THMYECKUM  HOpMam; -
HCIIOI30BATh CPECTBA MH(YOPMALTMOHHBIX
U KOMMYHUKAlIMOHHBIX TEXHOJOTHH B
peneHnu KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OPTraHU3allMOHHBIX
3aga4 ¢ coOmrofeHHeM — TpeOOBaHMI
SPrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
THTHEHBI, PeCypcocOepeeH s, MPaBOBBIX
u STHYECKHX HODM, HOPM
WHPOPMATNOHHON 0e30MacHOCTH; -
BJIAJCTh HABBIKAMH pAclO3HABAaHUS H
3amuThl HHPOpMAanuH, HH(POPMAITMOHHON
0€3011aCHOCTH JINYHOCTH.

OK 03. IInanupoBats 1
peatn30BBIBATH
coOCTBEHHOE
npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
HPEANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccnoHaTEHOM
cdepe, UCIIOTH3OBATH
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaIUIX

B obJactu AYXOBHO-HPaBCTBECHHOT'O

BOCIIMTaHHA: - C(l)OpMI/IpOBaHHOCTL
HPAaBCTBECHHOI'0  CO3HAHUA, OTHUYCCKOIO
IIOBCACHUAA, CITOCOOHOCTH OLICHUBAThb

CUTyallul0 W TPUHUMATH OCO3HAaHHBIC
pEIllCHHsI, OPUCHTUPYACh HAa MOPAIBHO-
HPAaBCTBEHHBIC HOPMBI M IICHHOCTH; -
OCO3HAHHE JITYHOTO BKIIA/Ia B TIOCTPOCHUE
yCTOHUNBOTO OyIymIero; - OTBETCTBEHHOE
OTHOIIICHHE K CBOMM POIUTEISIM W (WIIN)
JIPYTUM 9YJICHaM CEMbH, CO3JIaHHIO CEMBU
Ha OCHOBE OCO3HAHHOI'O MPUHATUA
LIEHHOCTE! ceMeiHou SKU3HU B
COOTBETCTBUU C TpaauludMH HapoOJ0B
Poccun; OBnaneHne yHUBEpPCANbHBIMU
pEeryJIATUBHBIMU JIEUCTBUSIMU a)
caMOOpraHu3alus: - CaMOCTOSITEILHO
OCYIIECTBIISTh MTO3HABATEIBEHYIO
JEeSITeIbHOCTD,  BBIABIATE  IPOOIIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHEIC
3ama4d B 00pa3oBaTeIbHON JCSTEIbHOCTH
u JKU3HEHHBIX CUTYAIHSIX; -
CaMOCTOSITEIIEHO COCTaBJISATH J1aH
peuIcHuA HpO6J’IeMBI C YUYCTOM UMCIOIIUXCA
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHUN; - JaBaTh OLEHKY HOBBIM
CHUTYAIIHsM; Croco0OCTBOBATh
(OPMHUPOBAHUIO U TPOSIBICHHUIO IIMPOKOI
SPYAUIME B pa3HBIX OONACTIX 3HAHHHU,
TTOCTOSTHHO MOBBINIATH CBOIt
00pa30oBaTEeNBHBIN U KYJIBTYPHBIA YPOBCHB;
0) CaMOKOHTPOJb: HCIOIH30BATH IPUEMEI
pedIiekcuu I OIIEHKH CUTYaIluH, BEIOOpa
BEPHOTO PEIICHHS;

-YMETb OLICHUBATH PUCKHU U CBOCBPEMCHHO
MIPUHUMATD PEIICHHS 110 UX CHIKEHUIO; B)
BMOHHOHaHBHLIﬁ HUHTCIIJICKT,
MPEIIoaralomuii  chOPMUPOBAHHOCTE:
BHYTPEHHEH MOTHMBalU¥, BKIIOYANOLIEH
CTPEMJICHUE K JOCTHXKCHUIO 1ECJIU U
yClexy, ONTHMHU3M, WHHIHMATHBHOCTB,
YMEHHUE JEHCTBOBATh, MCXOAS K3 CBOHX
BO3MOXXHOCTEH; - 3MIMATHH, BKIIOYAIOIICH
CIOCOOHOCTh TMOHHMAaTh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro IIpU
OCYIIIECTBIICHUH KOMMYHUKAIIHH,
CIIOCOOHOCTH K COYYBCTBHIO u
COINCPECIKMBAHUIO, COLHAJIBHBIX HABBIKOB,
BKJTIOYAMOIINX CIIOCOOHOCTh BBICTPAMBATH
OTHOIICHUS C JAPpYruMu JIFOAbMH,

- BJIaJIeTh OCHOBHBIMH METO/IaMH Hay4HOTO
MO3HAHUS, UCIONb3YeMBIMH B  XUMHHU!
MPOBO/IUTD NPSIMBIE U KOCBEHHBIE N3MEPEHHUS
BEJINYMH, BBIOMpas ONTUMAaJbHBIH Cr0co0
HU3MEPCHUA U UCTIOJIb3Ys U3BECTHBIC METO/IbI
OLIEHKH MIOTPEIHOCTEH nU3MepeHul,
NPOBOJUTh  HCCICIOBAHUE 3aBUCUMOCTEH
XHUMHYECKUX BEIMYMH C HCIONB30BaHUEM
HPSIMBIX M3MEPEHUI, OOBSICHATH MOTyYeHHBIC
Pe3yIbTaThl, HCIONIB3Ysl XUMHYECKHE TCOPHH,
3aKOHBl W TOHATHSA, W JENaTbh BBIBOJIBI;
coOuo1aTh MpaBuiia 0€30MacHOTO Tpy/a Mpu

NPOBEJCHUM  UCCJIEIOBaHUNH B  paMKax
y4e0HOrO  3KCIepuMeHTa H  y4eOHo-
HCCIIeI0BAaTENbCKOH JeSITEIbHOCTH c
HCTIONB30BaHUEM dpOBBIX
W3MEPHUTENBHBIX YCTPOUCTB M Ja00PaTOPHOTO
000pyIOBaHUS; c(hOpMHUPOBAHHOCTb
NPEINCTaBICHHA O MeTojax MONy4YeHHs

HayY4YHBIX 3HAHHH - OBNIAeTh (chOpMHUPOBATH
MIPE/ICTABIICHUS ) NpaBUJIaMA 3anmcu
XUMHUYECKHX (HOPMYIL.




3a00TUTBCS,  TIPOSIBIISATH
paspeniatb KOH(MIUKTHI.

HUHTEpCC u

OK 04. ODddexTrBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaHJIE

- TOTOBHOCTh M  CIOCOOHOCTE K
00pa3oBaHHIO u CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIIPeIeICHHIO;
-OBJIaJICHHE HaBEIKAMU y4eOHO-
HUCCIIeI0BATEIbCKOM, MIPOEKTHOMN u
coMaIbHON nesaTensHOCcTH; OBIageHHUe
YHUBEPCAIBHBIMM ~ KOMMYHUKaTUBHBIMU
JEHCTBUSAMHU: 0) COBMECTHast
JIeSITeIFHOCTD: - HOHUMATh U MCIIOJIb30BaTh
MIPEUMYIIECTBA KOMaHIHO )¢
WHAWBHAIYAIbHOW paboTHl; - MPUHUMATH
(S 78 COBMECTHOM JIESITCILHOCTH,
OpraHu30BBIBATH U KOOPAUHUPOBATH
JIEUCTBHS 110 €€ JOCTHIKEHMIO: COCTABIIATh
JIaH JeUCTBU, pachpeneisiTh poju C
YYETOM MHEHHUHA YYaCTHHUKOB OOCYXIaTh
pe3ynbTaThl  COBMECTHOW  paloThI;

KOOPAWHUPOBATH ¥ BHIIOJHATH padoTy B
YCIOBUAX pEalbHOIO, BHUPTYyaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJACHCTBHS, -
OCYLIECTBIISATh MO3UTUBHOE
CTPAaTErnyecKoe MOBEACHUE B PA3IUYHBIX

CUTyalMsiX, TMpOSBISATH TBOPYECTBO U
BOOOpaXkeHHE,  OBbITh  MHUIIMATHBHBIM
OsnaneHue YHHUBEPCAJIbHBIMU

PEryIATUBHBIMH JEHCTBUSAMHU: T') IPUHSITHE
ceds W JOpyrux IIoAed: - TPHUHUMATh
MOTHBBI U apryMEHTHI IPYTuX JIOACH Npu
aHalU3€e pe3yJdbTaTOB JEATEIBHOCTH; -
MIPU3HABaTh CBOE NPAaBO U IPAaBO APYrHX
moaen Ha OIINOKHY; pa3BHUBaTh
CIIOCOOHOCTh TOHMMATh MHpP C TO3UINHU
Jpyroro 4eimoBeka

- OBJIQJIETh YMEHUSIMH paboTaTh B TpYIIE C
BBIIIOJTHEHHEM  Pa3iM4YHBIX  COLMAIBHBIX
ponel, TulaHMpoBaTh paboTy  TPYIIIBL,
panMoHaIbHO paclpenelsiTh AesSTeIbHOCTh B
HECTaHJAPTHBIX  CHUTYalUsiX,  aJeKBaTHO
OLICHUBATh BKJIAJ KaXIOr0 U3 YYaCTHUKOB
TPYNIIBl B pEIICHHE paccMaTpUBaeMOU
poOIIeMEL.

OK 05. OcymiecTBisTh
YCTHYIO ¥ MTUCHbMEHHYIO
KOMMYHHUKAITUIO HA
rocyaapCTBEHHOM
si3pIke Poccuiickoit
denepanuu ¢ yueToMm
0COOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 00nacTu 3CTETHYECKOr0 BOCIUTAHHS: -
JCTETUYECKOE  OTHOIICHHE K  MHDY,
BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPHYECTBA,
npucymero  GU3MYECKO  Hayke; -
CIIOCOOHOCTh BOCIIPMHHMATh pa3jInuHbIe
BUJIbI UCKYCCTBA, TPAAUIMHA U TBOPYECTBO
CBOEro ¥ JPYruX HapoJOB, OIIYyLIATh
9MOLMOHANBHOE BO3JCHCTBHE UCKYCCTBA; -
yOeXKIEHHOCTh B 3HAYUMOCTH  JUIA
JMYHOCTH M OOIIECTBa OTEYECTBEHHOTO H

MHPOBOTO UCKYCCTBA, STHUYECKUX
KyJbTYpPHBIX ~TPaAULMIl ¥  HapOJHOrO
TBOPYECTBA; TOTOBHOCTb K
CAMOBBIPQKEHHIO B  pas3HbIX  BHJAX
HCKYCCTBA, CTpeMJICHHUE HPOSIBIISITH
Ka4yecTBa TBOPYECKON JUYHOCTH;
Ognanenne YHHUBEPCAIHHBIMH
KOMMYHUKATUBHBIMH  JCHCTBUSIMH: @)

O6U.I€HI/ICI - OCYIIECTBJIATE KOMMYHHUKAIIUH
BO BCEX C(i)ean JKM3HU; - paclo3HaBaTb

HeBepOalbHbIe CpeacTBa o0menus,
MIOHUMATh 3HAYEHUE COLMANBHBIX 3HAKOB,
pacmno3HaBaThb MPEANOCHIIKI
KOH(DJIMKTHBIX CHTyallui M  CMsATr4arth
KOH()JIMKTBI; - pa3BEepHYTO M JIOTHYHO
n3jaraTb ~ CBOIO  TOYKY  3peHHs ¢

HCIOJIB30BAHUEM A3BIKOBBIX CPCIACTB.

- YMETh PACIO3HABATH XUMHUUECKHE SIBICHUS
(mpotieccrl) W OOBSACHATHP WX Ha OCHOBE
M3YYCHHBIX 3aKOHOB.




OK 07. ConelicTBoBaTh | B 001acTi 5K0IOrMYeCKOro BOCIUTAHUA: - | = c(OPMHPOBaTh  ITIPEJCTAaBICHUA: O
COXpaHeHI/IIO C(i)OpMI/IpOBaHHOCTI) OKOJIOT'MYECKOU | XUMHUYCCKOU . COCTAaBJIAIOLICH
o KYJIbTYPHI, IIOHUMAaHUC BJIMSAHUA | €CTCCTBCHHOHAYYHOU KapTHUHBI MHUpa, POJIHU
OKpYKaroIel Cpebl, y
COMAJIbHO-39KOHOMHYCCKUX MPONCCCOB HA | XMMHUU B TO3HAHUU ABJICHUU HOPUPOABI, B
pecypcocOepeKeHHIo, COCTOSHUE TNPHUPOIHOW M  COUMANLHON | QOPMUPOBAHUM MBIIUIEHHS M KYJIBTYDPBI
MPUMEHSITh 3HAHHSI 00 Cpe/ibl, OCO3HAHHUE III00AIbHOTO XapakTepa | JMYHOCTH, ee (yHKIMOHAIBHOU
M3MEHEHUH KIIMMAaTa, 9KOJIOTHYECKUX MPOOIIEM; - TUTAHUPOBAHUE | TPAMOTHOCTH, HEOOXOAWMOW ISl PEIICHUS
HpI/IHHHHBI u OCyH.[eSTBHeHI/Ie JCUCTBUU B TMIPAKTUICCKUX 3a1a4 u OKOJIOTHYCCKH
OKpY’Karollieil cpele Ha OCHOBE 3HAHMS | OOOCHOBAHHOTO OTHOIICHHS K  CBOEMY
OCpPEIKITUBOTO N N . )
nenen YCTOHYUBOTO pa3BUTHA | 3I0POBHIO U MPUPOTHON Cpee;
HIpOU3BOACTBA, YeloBeYecTBa;  AKTHBHOE  HEMpHATHE | - yMeTh COOMIONATh MPaBUIA SKONOTHYECKH
3¢ pexTUBHO JeHCTBU, TIPUHOCATIITIX Bpeq | LenecooOpa3HoOro IOBEACHUS B OBITY H
JIENCTBOBATH B OKpYKaroIei cpene; - YMEHHE | TPYAOBOIl ICSTENEHOCTH B LIENISIX COXPAHEHHS
qpeSBBILIaI‘/’IHBIX IPOrHO3UpPOBATH He6HaFOHpI/IHTHI>Ie CBOCT'0 3J0POBbA U OKpYKaroIen HpI/II?IOL[HOI/I
CHTVAIIIIX 3KOJIOTHYECCKUE MOCICACTBUA | CPEAbl; YUUTBHIBATL OINACHOCTH BO3JACUCTBUA
y 8 npeaAnpruHUMacMbIX ﬂeﬁCTBHﬁ, Ha JKHUBBIC OpraHnu3MbI OIPCACIICHHBIX
OpeaoTBpalaTh Ux; BCIICCTB, IIOHHUMas CMBICJI IIOKa3aTeJIst
- paclimpeHue OIlbITa ACATCIBbHOCTHU HpeHeHbHOﬁ Z[OHyCTI/IMOﬁ KOHIICHTpalun
3KOJIOTHYECKOM HapaBJICHHOCTHU Ha
OCHOBE 3HaHWH 10 (hU3HKE.
[Ipodeccuonanpubie YMenus 3HaHusA
KOMIICTCHITHH
I1K3.5. - TOPUMEHATh TEXHHYECKHE | - OCHOBHBIC CIIOCOOBI (PU3UUECKON
OpraHu3oBbIBaThH cpeacTBa (PU3MYECKOMN 3aIIUTHI | 3aIIUTHl 00bEKTOB HHGOPMATHU3AIUN
OTJeJbHbIE  paboThl | 00BEKTOB UHPOPMATU3ALINH.
o (buznyecKou
3alIUTe 00BEKTOB
WH(pOpMaTH3AIUU

- JUYHOCTHBIC PC3YJIbTAThI

JInuHOCTHBIE pE3yNbTAThI Kon nuanocTHBIX
pean3alnuy IporpaMMbl BOCIIUTaHUS pE3yJIBTaTOB

peanu3anuu
MIPOrpamMMBl
BOCIHMTAHUS

Oco3Haromuii ce0st TpakJaHUHOM U 3aIIUTHUKOM BEJIMKOM CTPaHBI. JIP 1

['oTOBBIN MCIIOJIB30BATH CBOM JTMYHBIN U MPOPECCHOHATBHBIN MOTEHIIUAN TS P 2

3alMThl HALMOHAJIBHBIX MHTEpecoB Poccum.

JIeMOHCTpUPYIOIINK NPUBEPKEHHOCTh K POJHON KYJIbTYPE, UCTOPUUYECKOU

nmaMsTH Ha OCHOBe J00BM K PonuHe, pomHOMy Hapony, Majol pOIUHE, P 3

MPUHATUIO TPAJULHUOHHBIX IIEHHOCTEH MHOTOHALIMOHAJIIBHOTO Hapoza

Poccun.

[TpuanMaronuii ceMeiHble IEHHOCTH CBOEr0 Hapo]ia, TOTOBBIM K CO3JaHUIO

CEMbU U BOCIHUTAHMIO J:[eTeﬁ;v JEMOHCTPUPYIOIIMKA HETPUATHE HacHIuA B P 4

CEMbE, YX0/1a OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKAa3a OT OTHOILEHUH CO

CBOMMH JIETHbMH U X (PUHAHCOBOT'O COAEPIKaHUS.

3aHUMAIOIMNUA aKTUBHYIO TPAXKJIAHCKYIO TO3WIIMI0 M30UpaTelis, BOJOHTEPA, 1P 5

OOIIIECTBEHHOTO JIeSTeNs.

[IpyHMMaromui LIeIu U 33Ja41 HAYYHO-TEXHOJIOTMUECKOT 0, JKOHOMUYECKOTO,

nH(pOpMalMOHHOTO pa3BuTUs Poccuu, ToTOBBIN paboTaTh Ha X JOCTH)KEHUE. JP 6
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['oTOBBIf  COOTBETCTBOBATH  OXMAAHUAM  paboTofareneid:  MPOEKTHO
MBICISIIHAKA, 3()(PEKTUBHO B3aMMOJCUCTBYIOMUA C WICHAMH KOMAaHIBI H
COTPYAHMYAIOIIMM C JOPYTMMHU JIIOJBMH, OCO3HAHHO  BBINOJHSAIOIINAN
npodeccuoHalbHble  TpPeOOBaHUS,  OTBETCTBEHHBIH,  IYHKTyaJbHBIH,
JUCLUIIIIMHUPOBAHHBIMN, TPYAOIOOUBBIN, KPUTUYECKU MBICJISIIIHAM,
HAlEJICHHBI HAa JOCTH)KEHUE IIOCTABICHHBIX LEJeH; IEMOHCTPUPYIOIINN
poECCHOHATIBHYIO )KU3HECTOUKOCTD.

JP 7

[Ipu3Harommii IEHHOCTh HEMPEPBIBHOTO O0pa30BaHUs, OPHEHTUPYIOIIMICA B
M3MCHSIOIIEMCSl PBIHKE Tpyna, us0erammuil 0e3pab0THIbI;,  YIPABISIOIIAN
COOCTBEHHBIM TPO(PECCUOHATLHBIM Pa3BUTHEM; PE(IESKCUBHO OICHUBAIOIIUI
COOCTBEHHBIH KU3HEHHBIN OIIBIT, KPUTEPUH JINYHON YCIIEIITHOCTH.

JIP 8

VBaxarommit OTHOKYJIbTYPHBIC, PCJIMTIHO3HBIC IIpaBa 4YCJIOBEKA, B TOM 4YHUCIIE C
0COOEHHOCTSIMHU Pa3BUTHUA, LICHSIIIHM CO6CTBCHHy}O U YYyXYIO YHUKAJIBbHOCTH B
Pa3JIMYHBIX CUTYyallUAX, BO BCEX (bOpMaX 1 BUAAX OCATCIBbHOCTH.

JP 9

[MpuHuMarOnMii aKTUBHOE y4YacTHE B COIMAIBLHO 3HAYMMBIX MEPONPUATHIAX,
COOMIOAMONIMI  HOPMBI MPABONOPSAKA, CIACAYIOIINA HIcadaM TIPakIaHCKOTO
oOrmiecTBa, obecrieueHus: 0E€30MaCHOCTH, TIPaB U CBOOOJ rpakaan Poccuu; rOTOBBIN
0Ka3aTh MOICPIKKY HYKIAFOIHMCSL.

JIP 10

JlosmpHBIA K YCTaHOBKaM U TPOSIBICHUSIM  MPEICTaBUTENCH CYOKyIbTYp,
OTIMYAIOIIUI UX OT TPYII C JECTPYKTUBHBIM M JEBUAHTHBIM [TOBEICHUEM.

JIP 11

JeMOHCTpUPYIOIIMI HENpUSATHE U NPEAYNPEXKIAIINNA COLUAIBHO OIMACHOE
MOBE/IEHNE OKPY KAIOLTHX.

JIP 12

OCO3HaiOHIPII>i 3HAYMMOCTb CUCTCMHOT'O TIO3HAHUA MUPa, KPUTUUCCKOI'O OCMBICIICHUSA
HaKOIIJICHHOI'O OIIbITA.

JIP 18

1.4. KonnuecTBO 4acoB Ha OCBOCHHE MPOrpaMMBbl AUCHUTIIINHBIL:

- MaKCcUMalbHas yueOHas Harpy3ka oOydJaromierocs /2 4aca, B TOM YUCJIE:

- 00513aTeNbHON ayTMTOPHOM yueOHOUM Harpy3ku oOyuaromerocs 72 Jaca.

2. CTPYKTYPA Y COJEP)KAHUE YYEBHON JJUCIUATIJIMHBI

2.1. O6bem yueOHOM JUCITUTUIMHBI U BUJIBI YIEOHOU pabOThI

Bunx yuebnoit paboThl O06nem gacoB

MaxkcumanbHast yueOHasi Harpyska (BCero) 72
OO0s3aTenbHas ayTuTOpHAs ydeOHast Harpy3ka (BCero) 72
B TOM YHCIIE:

TEOPETHUUECKHUE 3aHATHS 30

1abopaTOPHBIE 3aHITHS 10
po(hecCHOHATEHO-OPHEHTHPOBAHHOE COJICPKAHKE 6
MPaKTUYECKHUE 3aHATUS 24
HroroBas arrectarus B popme: 3a4éTa 2
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2.2. TemaTuueckuil maaH u coaepkanue odieoOpazoBaTenbHoi qucumumael: XUMUA

HaumenoBanue Copepxanne yaeOHOT0 MaTepuana, 1abopaTopHble U MPAKTUYECKUE padoThI, caMocTosiTeNbHas padbota | OoweMm | Yposens | OK, IIK,
pa3zieJIoB U TEM 00yJaronmxcs, KypcoBasi padoT (IIpoeKT) (eciIu MPeayCMOTPEHBI) YacOB | OCBOCHHS JIP
1 2 3 4 5
Pazzen | OCHOBBI CTPOEHUS BEILIECTBA
Tema 1.1 . . 2 OK1, JIP1
CoBpemeHHast Mojeib CTpoeHus aToMa. CHUMBOIMYECKUH SI3BIK XUMHH. XUMHUYECKHI SJIEMEHT.
CrpoeHue aToMOB —JIP12,
DnexkTpoHHas KoHUrypaius atoma. Kimaccudukaruss XMMUYECKUX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI). P18
XUMHYECKHUX o
Banentnole  3nmekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MOpUpoJa  XUMHUYECKOM  CBS3W. 5
DJIEMEHTOB H .
DNEKTPOOTPUIIATSIIBHOCTh. BHIBI XMMHUYECKON CBs3U (KOBAJCHTHAs, HWOHHAs, METaUIMYecKas,
npupoja
PHpOAL . BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.
XUMHUYECKON
CBSI3H
. . 2
[TpakTaeckoe 3ansatue: Ne 1 «PemieHuwe 3amaHuii Ha WCIOJIB30BAaHUE XHMHYECKOW CHMBOJUKUA W
HA3BaHWUN COETUHEHHI MO0 HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUYECKOW U MPHUKIATHOMN
XUMHUH U TPUBHATLHBIX Ha3BaHUU I COCTABIICHUS XUMUYISCKUX (DOPMYIT TBYXaTOMHBIX COSTHMHCHUI)
[TpakTraeckoe 3ausTHE Ne 2 «Y CTaHOBIIEHUE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKUX YJIEMEHTOB
U MIePUOUICCKIM U3MEHEHUEM CBOMCTB XMMHYECKHUX JJIEMEHTOB W MX COCIMHECHUH B COOTBETCTBHUH C 2
nonokeHueM lleproanueckoil cucTeMbl U APYTUX HEOPTAaHUYECKUX COSTMHEHUI OTACNBHBIX KJIaCCOBY.
Tema 1.2 . OK1,
Ilepuonuueckass cucrema xumudeckux osnemMeHtoB J[[.M. MenneneeBa. ®DuU3NUECKUN CMBICHT OK?2. OK4
[Mepuomnyeckuii [Tepuoamnueckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTA U3MEHEHHS CBOMCTB XMMHYECKHIX 5 5 OI,<5
3aKOH ¥ Tabiauua | AJIEMEHTOB, 00pa3yeMbIX MMH IMPOCTBIX M CIIOKHBIX BEHICCTB B COOTBETCTBHH C ITOJIOKCHHEM OK7 H,Pl

XUMHUYECKOro 3emeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYECHUE
[Tepuonnueckoro 3akona JI.M. Menneneesa. [Ipornossl .M. MenaeneeBa. OTKphITHE HOBBIX
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J.H1. Menneneena XUMUYECKHUX 3JIEMEHTOB. PerleHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha —JIP12,
XapaKTepU3alni0 XUMHUYECKUX JJIEMEHTOB «MeTamnueckue / HEeMEeTalJIMYecKhe CBOICTBa, JIP18
ANEKTPOOTPHUIATEIIBHOCTh XUMHUYECKUX D3JIEMEHTOB B COOTBETCTBHM C UX JJICKTPOHHBIM
CTPOCHMEM M TIOJIOXKEHUEM B IEPUOAUYECKON CcHUCTEME XUMHUYeCKUx anemeHToB J[.U.

MenneneeBa»

Paznen 2 XUMUYECKUE peaKkLuu

Tema 2.1 Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne OK1,

Tunsr YpaBHEHUU PEaKINi COSAMHEHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OMEHa, B T.4. pEaKIUi TOPCHHSI, OK2,

XHUMHYSCKHX OKHCJICHHS- BOCCTAHOBJICHHUS. OK3,0K4,

peakiuit YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHnb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. OKS35, OK7
CocraBiieHUE U YpaBHUBAHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M 3JIEKTPOHHOIO JIP1 —
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE, PON3BOICTBEHHBIX MIPOLIECCaX U JIP12,
JKU3HEACITEIIbHOCTH OPraHU3MOB. JIP18
HpaKTI/IquKoe 3aHATHUC NQ 3: «KomnyecTBeHHBIE OTHOLIEHHS B XUMHN. OCHOBHBIE KOTUUECTBEHHBIE 3aKOHBI
B XMUMHUH U PACUYETHI 10 YPABHEHUAM XUMHYCCKUX pCaKHHﬁ. Moab Kak CANHNIAa KOJIMYCCTBA BCIICCTBA.

MossipHast Macca. 3aKOHBI COXpaHEHHUSI MAacChl M SHEPTUH. 3aKOH ABOraipo. MomsipHbIi 00bEM ra3os.
OTHOCHTENBHAS IIOTHOCTE Ta30B. PacdeTs! Mo YPaBHECHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCITIOJIb30BAaHUEM MACCHI,
o0Bpema (HOpMaJbHBIE YCIIOBHS ) Ta30B, KOJIMYECTBA BEIECTBAY
TeMa 22 TeOpI/Iﬂ BHeKTpOHHTquCKOﬁ Jucconuanuu. Hownrr. BJ'IGKTpOJ'H/ITLI, HEJJICKTPOJIHUTHL. PeaKI_II/IPI HOHHOTO OOMeEHa.
DIEKTPONUTHIECKAS] CocraBieHue peakluii HOHHOro oOMeHa IyTeM COCTaBJICHUS UX MOJHBIX M COKPAILIEHHBIX MOHHBIX YPaBHEHHH.

JIUCCOLINALIASL U
WOHHBIA 00MEH

KucmoTHO-0CHOBHEIE peaKkuuu. 3a,Z[aHPI$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

[IpakTuueckoe 3anarue Ne 4: «CTpoeHHe BELIECTBA U XUMUYECKHE PEAKIIUN»

JlaGopatopHas pabota "Turbl XUMHYECKHX peakiuii".

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHne peakiuiit HOHHOTO0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHusl HA COCTABJICHNE HOHHBIX PEAKLIUN.
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Paznen 3

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BELLIECTB

Tema 3.1 [Tpeamer Heopranuveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHbBIS OKl,
Knaccudukanms, BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). OK2,
HOMEHKJIaTypa 1 B3auMoCBsA3b HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUA BellecTBa. Kpucrainuyeckue u OK3,
CTpOECHUE amop(HbIe BemecTBa. THUITBI KPHCTAJUIMYECKUX PEIICTOK (aTOMHAs!, MOJICKYJIIpHAsl, NOHHAS, OK4,
HEOPraHUYECKHUX MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH. OKS,
BCILICCTB 3aBUCUMOCTh XMMUYECKON aKTHUBHOCTHU BEILIECTB OT BUJa XMMUYECKOM CBSI3U U TUIA KPUCTAITUYECKOM OK7, JIP1

pemeTky. [TpuarHBI MHOrOOOpa3us BELIECTB. —JIP12,
Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHKUE BEIIECTBA HCXOIS U3 UX XUMUIECKOU (DOPMYITBI JIP18
WJIM COCTaBIIEHUE XUMUYECKOM (POPMYITbI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXyHAPOTHOM

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mpakTHUeCKHX 3aJaHUN MO KIacCH(UKAIMU, HOMEHKJIATYpEe U XUMHUYECKHUM Qopmyiaam

HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHAaK, ramieHas

U3BECTb, HETAIlICHAsl H3BECTh, TUTHEBAS COAA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUUYECKUX

BEILIECTB, ONPEAEIIATH IPUHAICKHOCTD K KJIACCY.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBoi nH(popMmaluu, cetb IHTepHeT u apyrue).

[Touck nHpOpMaLUK 110 HA3BAHUAM, HIICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIiaM.

[TpakTiueckoe 3anatue Ne 5: «Perenne npakTHYecKuX 3aaHUi MO KiaccuPHUKAIIN, HOMEHKIAType U

XUMUYECKUM (OpMyJaM HEOPTaHUYECKHX BEIIECTB PA3THYHBIX KJIACCOB (yrapHBIM ra3, YrJIEKUCIBIA

ra3, aMMHUaK, raiieHasi U3BeCcTh, HerauleHasi U3BeCTh, IMThEBAs CO/Ia U APYTUX): Ha3bIBaTh U COCTABIIATh

(bopMyJTbl XUMHUYECKHUX BEIECTB, OMPEIEISATh MPUHAIJICKHOCTh K KJIACCY»

Tema 3.2 Mertamsr. O0mue pu3nyecKkue U XUMUIecKre CBOoicTBa MeTaiioB. CriocoOb! morydeHus. 3HaueHUe METaJLIOB U OK1,
DusuKoXUMHUYECKHe | HEMETAIOB B MPUPOJE U KU3HEACITEIIbHOCTH YEIOBEeKa U opranu3MoB. Kopposusi MeTauioB: BUIbl KOPPO3UH, OK2,
CBOICTBA CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH OK3,
HEOPraHMYEeCKNX Hemeramnsl. O0mume ¢puzndeckue U XUMAIECKIE CBOﬁCT]Ea HeMeTauloB. TUNNYHbBIE CBOMCTBA HEMETAIIOB [V - OK4,
BEIECTB VII rpynn. Knaccudukarus 1 HOMEHKIIaTypa COSAMHEHNH HeMeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B OKS3,

Lprpoae N . OK7, JIP1
XUMHYeCKIe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKHUX BEIIECTB (OKCHIOB, TUIPOKCHIOB, KHCIIOT, COJICH U i
I[p) 3aKOHOM€pHOCTI/I B U3MEHEHHUH CBOMCTB IMPOCTHIX BEUICCTB, BOAOPOAHBIX COCI[I/IHCHI/Iffi, BBICIINX OKCHUAOB U __]J_[-Ilfllgz’

THUJIPOKCH/IOB.
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[IpakTuueckoe 3anarue Ne 6: «CocTaBiaeHre ypaBHEHUM XUMUUECKHUX PEAKIIUNA C y4aCTHEM IIPOCTBIX U
CJIOKHBIX HEOPraHUYECKHUX BEUIECTB: META/IOB M HEMETAJIOB; OKCUIOB METAJIJIOB, HEMETAIIIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMUX UX CBOMCTBA. Pelenne NpakTuKo-OpueHTUPOBAaHHBIX
TEOPETHUYECKUX 3aJaHNi Ha CBOICTBA, COCTAB, MOJIy4YeHHE U OE€30I1aCHOE UCIIOIb30BaHUE BayKHEHIIINX
HEOPraHMUYECKUX BELIECTB B ObITY U NPAKTUYECKOH 1S TEIbHOCTH YEJIOBEKay

Tema 3.3 OK1,
Nnentuduxanus OK2,
HEOPraHUYECKUX T OK3,

abopatopHas pabora «/neHTuduKanus HeOPraHMYECKUX BEIIECTBY.
BEILECTB Pemenne skcnepruMEHTABHBIX 33/1a9 [0 XUMHYECKUM CBOWCTBAM METAJUIOB M HEMETAJIOB, 110 PacliO3HABAHUIO OK4,
¥ TTOJTYYCHHIO COCTMHEHUI METATIOB M HEMETAIIJIOB. OKS,
I/II[eHTI/I(l)I/IKaHI/Iﬂ HCEOPraHn4CCKUX BCUIECCTB C MCIIOJIL30BAHUCM UX (I)I/I?)I/IKO'XI/IMI/I‘ICCKI/IX CBOI‘/'ICTB, XapaKTCPHbIX OK7’ 'HPI
KA4eCTBEHHBIX peakiuii. KauecTBeHHBbIE peaknuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KATHOH —JIP12,
aMMOHHUS JIP 18
Paznen 4 CrpoeHue u CBOICTBAa OPraHUYECKUX BEILECTB
Tema 4.1 IlosiBneHue U pa3BUTHE OPraHUUECKON XUMHUU Kak Hayku. [Ipenmer opranndeckoi xumuu. MecTo 1 3HaueHue OK 1,
K.]'IaCCI/I(bI/IKaHI/IH, opraHqucxoﬁ XUMHHU B CUCTEME €CTCCTBECHHBIX HaYK. 8§42’
CTpOCHI/Ie u XHUMHUYECKOe CTPOCHUEC KaK IMOPAAOK COCAMHCHHA aTOMOB B MOHCKy‘He\' COIJIaCHO HMX BaJICHTHOCTH. OSHOBHIJIG OKS, éK
HOMEHKIIATYpa MIOIOXKEHHUS TCOPHH XMMHUHUECKOTO CTPOCHHS OPraHMECKUX COSAMHEHHIE A.M. BytnepoBa. YriaepoaHslii ckeler 7,JIP1 —
OPraHYECKHX OPraHWYeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEUIECTB OT XUMHYECKOTO CTPOCHHUS MOJeKyl. M3omepus u JJIIII’)II%,
U30MEpBHI.

BEIIECTB o .
[Monsite o ¢QynkumonanpHOM Tpynme. Pagukan. [NpuHmmnel kiaccu@ukanuu OpPraHUMYECKUX COEAUHEHHH.
MexnyHapoHass HOMEHKJIATypa W MpPUHIUIBI HOMEHKJIATYphl OpraHudeckux coeauHeHuil. [lonstne 00
A30TCO/ICPXKAIINX COEAWHEHUSX, OMOJIOTMYECKM AaKTHUBHBIX BellecTBax (yrieBojax, jKUpax, Oelkax | 1p.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO).
[paxTryeckoe 3ansaTHe Ne 7 «HomeHKIaTypa OpraHUueCKHX COEAMHEHUH OTAENBHBIX KIIacCOB (HACHIIICHHEIE,
HEHACHIICHHBIE M apOMATUYECKHE YIIIEBOJOPOIbI, CIIUPTHI, (PEHOIIBI, AJTbICTU/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u jp.) CocraBiieHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POpPMyN OpPraHMYECKHX BEIIECTB OTAEIBHBIX
KJIaCCOB, HUCIIOJIB3YyA HUX Ha3BaHUA I10 CUCTEMaTHYECKON U TpPIBI/IaJTbHOP'I HOMCHKJIATyp€C (BTI/IJ'IGH, allCTHJICH,
TIHLepHH, GpeHon, GopManbIeri, yKCyCHast KUCI0Ta, IIHIKH). PacueTs! npocteiimeli GpopMyibl opraHnuecKoi
MOJICKYJIBI, UCXOJISl U3 SJIEMEHTHOTO cocTaBa (B %)»

Tema 4. 2 PU3MKO-XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COENMHEHUN OTAENbHBIX KJaccoB (0COOEHHOCTH OK1,
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CaoiicTBa
OPraHUYECKHUX
COEIMHEHUN

KJIaccu(UKaMU 1 HOMEHKIIATYPhI BHYTPH KJIacca; TOMOJIOTHUYECKUH psit ¥ o01ast popmyIia; H30MEpHUs;
(bu3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI IIOITY4EHU):

- TpeneNbHbIe YIIEBOJOPOb! (aJKaHBl M IMKJIOATKaHbl). ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TEIUIA B IPOMBILIUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIEBOAOPOAOB, HAX0XK/ICHHE B
IpUPOJIC U IPUMEHEHHUE AJIKAHOB;

- HempezAenbHblE (AJKEHbl, AJKUHBl M aJKaJUEeHbl) M apOMaTHYECKHUE YIIeBOJOpoIbl. [ opeHue
alleTWICHa KaK HCTOYHHMK BBICOKOTEMIEpPATYPHOTO IUTAMEHHM MJIi CBapKM W PE3KH METAJJIOB -
KHCJIOPOCOIeprKalllie COeAMHEHHs (CIUPTHI U (PEeHOIIbI, KApOOHOBBIE KUCIOTHI U A(QUPHI, alIbIACTUIbI U
KETOHBI, JKUpBI, YrieBojisl). llpakTudyeckoe NpUMEHEHHWE STHICHIJIMKONSA, TIHLEpUHa, (eHoma.
[Tpumenenue ¢dopmanpaeruaa, aneTagbAeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT. MOIOMKME CBOWCTBA MbUIA - a30TCOJACPIKANIUNE COCAMHCHHS (aMUHBI |
AMHHOKUCIOTBI, Oesiku). BBICOKOMOJEKYIspHbIE COEAMHEHUS (CHHTETHYECKHEe M OHOJOrMYEeCcKH-
aKTUBHBIC). MoOHOMEp, MOJMMEp, CTPYKTYpHOE 3BeHO. [lommmepusanms 3TUJICHAa Kak OCHOBHOE
HalpaBJIeHUE €ro UCIOIb30BaHUS.

["'eHeTHuecKas CBS3b MEX/Y KJIACCAMH OPTaHUYECKHUX COSTMHEHHN

[Tpaktuyeckoe 3ansaTre Ne 8: «CBONCTBAa OpraHMYECKUX COETUHEHNUH OTIEJIbHBIX KIacCOB (TpUBHAIbHAS
Y MEXIyHapoHasi HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJTYyUYEHUSs): IIpeiebHbIE (aIKaHBbI
U IUKJIOAJIKAaHBbl), HETIpeAe/IbHbIE (AJIKEHBI, aIKHHbI M aJKaJAUEHbl) U apOMaTHYECKUE YIIIEBOIOPOJIbI,
CHHPTH U (HEHOJBI, KAPOOHOBBIE KUCIOTH M A(PHUPHI, aJbJACTH/IBI U KETOHBI, aMHHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJlaHds Ha COCTaBJICHUE YPAaBHEHUH XUMUYECKUX DPEaKLMH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS»

[Tpaktuyeckoe 3ansatue Ne 9 «CocTaBiieHHE CXeM peakuii (B TOM YHCIIE 10 MPeI0KEHHBIM
LENOYKaM ITPEBPALCHHI ), XapaKTePU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUUECKUX COCIMHEHUM
OTJENIBHBIX KJIACCOB, CIIOCOOBI X MOIYYEHHUS U Ha3BaHUE OPraHMYECKHX COEAMHEHUH 10 TPUBHAIBHOM
WM MEXKITYHApPOIHOM CUCTEMATHYECKOM HOMEHKIAaType. Permenne npakTuKo-opueHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUI HA CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTACIIBHBIX KIACCOBY

JlaboparopHas padota «[IpeBparieHust opraHn4eckux BELUIECTB PU HarpeBaHUM'".
[Tony4yeHue 3TuIEHA M U3yUEHHUE €ro CBOMCTB. MoJieInpoBaHUe MOJIEKYS M XUMUYECKHX
HpeBpalleHni Ha IpUMepe TaHa, STUIICHA, alleTHIICHA U JP»

OK2,
OK4,
OKS, OK
7, JIP1 —
JIP12,
JIP18
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Tema 4.3 Bbuoopranmueckue coenuHenus. IlpumeHenune u Ouosnoruyeckas pojib yriaeBofoB. OxucieHue OK1,
VnenTaduKxamus VIJIEBOJOB - HWCTOYHMK OHEPTUM JKUBBIX oOpraHu3MoB. OOiacTd TpUMEHEHHUS aMHUHOKHCIIOT. OK2,0K4,
[TpeBpamenust 6enkoB numm B opranusme. buonornyeckue Gpynkiun 6enxos. buonornyeckue pyHKuu OK35
OpraHMYECKUX 9 % )
BEIIECTE, HX JKUPOB. PoJib OpraHnyeckoii XMMUHU B PEIICHUH MPOOJIEM MUIIEBOH OE30ITaCHOCTH OK7, JIP1
3HaquH:3 " Posnbp opranuueckold XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH —JIP12,
IpHMEHEHHE B MEJMIIMHBI, CO3JAHUM HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (aIbTepHATUBHBIC HCTOYHUKH JIP18
GLITOBOI 1 sHepruu). OnacHOCTh BO3AECHCTBUSI HA )KMBBIE OPIaHU3Mbl OPIraHUYECKUX BELLECTB OTAEJIbHBIX KJIACCOB
. JIEBOJOPOABI, CHUPTHI, (EHONBI, XJIOPOPIAHMYECKHE MPOU3BOJHBIC, ANBJIETUABI U Ap.), CMBICI
T — (yrieBonopozpl, CHupTe, ¢ L, XJ0pop p JIHBIE, AllbJICTH]L ap.),
[IOKa3aTelsl IPEeAEIbHO JOIMYCTUMON KOHIEHTPALIUH.
JESTEIbHOCTH
YyeJloBeKa _
JlaboparopHas pabora: "HaeHTudukamus OpraHUYECKUX COCIWHEHUN OTIENbHBIX KIaccoB"
W nenTudukamms OpraHudecKuX COSIMHEHUH OTIENbHBIX KJIACCOB (HA MPUMEpPE alIbJETHI0B, KpaxMaia,
YKCYCHOM KHCIIOTBI, OEITKOB U T.I1.) C UCMIOJIb30BaHUEM UX (PU3UKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuii. Jlenatypauusi Oenka mnpu HarpeBanud. L[BeTHble peakmuu OeNKOB.
BO3HUKHOBEHHME aHATUTHUYECKOTO CHUTHAla CTOYKHU 3PEHHS] XMMUYECKUX IMPOILECCOB MPU MPOTEKAHUU
Ka4eCTBEHHOW peaKIiy, MO3BOJSIONICH HICHTH(PUIIMPOBATH MPEUIOKEHHBIC OPTaHNYECKUE BEIIECTBAY
Paznen 5 B
CKopocTh XMMMUYECKUX peakuuil. XMMHUUECKOe paBHOBECHE.
Tema 5.1 CKOpPOCTb peakiiiy, €€ 3aBUCUMOCTb OT Pa3IHMYHBIX (PAKTOPOB: MPUPO/BI PEarnpyroInX BeleCTB, KOHIEHTPALUN
CKOpocTh pearupyronmx BeIIeCTB, TEMIEpPaTypbl ¥ IUIOMAJAH PEAKIMOHHOW IOBEPXHOCTH. TermnoBble 3PQEeKThI OK1
XUMHUUYECKUX XUMHNYCCKHUX peaKuI/Iﬁ. DK30- 1 OHAOTCPMUUYCCKUEC, PCAKIIUN. OKZ:
peakiuii. . . OK4, OK
XuMmnueckoe O6paTI/IMOCTL peaKknuu. Xumudgeckoe paBHOBECHUEC MU €ro CMCHICHUC IOA ACHUCTBUCM PA3JINYHBIX (I)aKTOpOB 5 OK7
1
paBHOBECHE. (KOHIIEHTpalysl PeareHTOB WU TPOAYKTOB PEaKINH, NaBJICHUE, TeMIepaTypa) UIA CO3JaHHsS ONTUMAllbHBIX ﬁPl —
YCJIIOBHMM ITPOTEKaHUsI XMMUUYECKUX npoueccoB. ITpunmun Jle [latense. JJ-[]II)’II%,

[TpakTueckoe 3anstre Ne 10 «Pemnienne npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUN Ha aHau3 (aKTOpOB,
BIUAIOIIMX Ha HM3MEHEHUE CKOPOCTHM XHMMHMYECKOW peakiuuu, B T.4. C IO3ULUN DHKOJIOTUYECKU
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTHU B LIEISAX COXPAHEHHS CBOETO 3J0POBbs
U OKPYKaIOLLEH PUPOJTHOMN CPEIbI».

IIpaktnueckoe 3ansate Ne 11 «PemieHne NpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUIl HA IMPUMEHEHUE
npuHiuna Jle-Illarense nis HaXO0XIACHUSA HAIPABICHUS CMELICHUS PAaBHOBECUS XUMUYECKOU PEaKLUU
U aHanu3 (paKToOpoB, BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHSI»
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Paznen 6

PactBopsl

Tema 6.1 PactBopenne kak (Qusuko-xuMmmudeckuii mporecc. PactBopel. CrocoObI MPUTOTOBJICHUS PacTBOPOB.
TlousiTHe o PactBopuMocTs. MaccoBasi m0ds1 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTeNdsl MPeNeiabHO IOIMyCTUMOM OK1
pacTBopax KOHLICHTPALMH ¥ €r0 UCII0JIb30BAHNE B OLICHKE KOJIOTMYECKON Oe30MacCHOCTH. OK2£(
y OK3,0K4
[IpaBmita 3KOIOTHYECKH 1EIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH NEATENIFHOCTH B IENISX COXPAHEHUS OKS’ OK7’
(V) v v 9
CBOEr0 3JIOPOBbSI M OKpY)Kalolled NPUPOAHON Cpeabl; OMACHOCTh BO3JECUCTBUA Ha KUBbIE OPraHU3MBbI
OMpEACJICHHLIX BEIICCTB.
AKTHYCCKOC 3aHATHUC NQ «FCIICHUEC IIPAaKTHKO-OPHUCHTHPOBAHHBIX PAaCUYCTHBIX SaﬂaHI/Iﬁ Ha pacCTBOPHI,
II No 12 «P
HCIIOJIb3YEMBIC B OBITOBOM U HpOHSBOI{CTBeHHOﬁ JCATCIBHOCTH YCIIOBCKa».
Tema 6.2 JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOB».
UccnenoBanue [Ipurorosnenue pacTBOpoB 3aaHHOM (MaccoBO, %) KOHLIEHTpaIMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
pacTBOpOB BOIPOCAMM) U OIIPEJeNIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Pasnen 7 dusnueckue cpeacTBa odecredeHuss HHPOPMALMOHHOM 0€30IMacCHOCTU: OXPaHHbIE CUCTEMBbI, 3aMKH, 8%%
[podeccronanbHas ceiidpl, kKaMepbl HAOIIOACHUSI (XapaKTEpUCTHUKA CBOWCTB MaTepUalioB, U3 KOTOPbIX OHU U3rOTOBJIECHBI; ’
HAIPABJICHHOCTb B | yCJIOBHS MX SKCIUTyaTAllMH ¥ XPaHEHHs). OK3,
XHUMHHU OK4,
OK35,
OK7,
I1K2.3
3auéT OKI,
OK2,
OKS5,
OK7
IK2.3,
JIP3, JIP6,
JIP7
JIP18
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3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEpPHUAIbHO-TEXHUYECKOMY 00€CTIeUEeHHUIO

Jlnst  peanmzaniid  TIPOTPAMMBI  TUCIUTUIMHBI  JOJDKHBI  OBITH TIPEAYCMOTPECHBI
CIICAYIONINE CTCIUaIbHbIe MOMEIICHUS: YUeOHbIH KaOMHET XUMUU U/WUIU Y4eOHOM
XUMHYECKOM JTabopaTOpUH.

OO0opynoBanue y4eOHOro kaduHeTa (HArJIsiAHbIE IOCOOUs):

- Ha0OPBI MIAPOCTEPKHEBBIX MOJIENEH MOJIEKYT;

- MOJIENIY KPUCTAJUIMYECKUX PEIIETOK;

- KOJUIEKIIMU MTPOCTHIX U CJIOKHBIX BEUIECTB U/WJIM KOJUIEKLIUN IOJTUMEPOB;
- KOJUIEKLIMSI TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuua Menzaeneesa;
- y4deOHbIe GuIbMBI, IU(PPOBBIE 0Opa30BaTEIBLHBIE PECYPCHI.
TexHnueckue cpeactBa  OOydYeHUS:

- KOMIIBIOTEP C YCTPOKWCTBAMH BOCIIPOU3BEICHHUS 3BYKA,

- IIPUHTED,

- MyJIbTUMEANA-TIPOEKTOP C SKPAHOM,

- MyJbTUMEAUNHASA JOCKA.

OoOopyaoBanue J1a0OpPATOPUM U PA0OUYMX MECT JIA00PATOPUU:
- MEH3YPKH,

- MUTETKU-KaIeJIbHUILIBI,

- TEPMOMETPHI,

- MUKPOCKOTII,

- JyTIBI,

- IPEAMETHBIE U TOKPOBHBIE CTEKIIA,

- IJTAHTIETHI [T KaNleIbHBIX PEaKIUH,
- punbTpoBanbHAs Oymara,

- IPOMBIBAJIKH,

- CTEKJISIHHbIE TTPOOUPKH,

- PE€3UHOBBIE TPOOKH,

- (ponapuku,

- Ha0Op PEaKTHUBOB,

- CTEKJISTHHBIE MaJIOYKH,

- IITATUBBI 1JIs1 IPOOUPOK;

- MEpHBIE [WIAHIIPHI,

- BOPOHKH CTEKJISTHHBIE,

- BOPOHKH JienuTelbHble mrHaprudeckue (50-100 mi),
- CTYIIKH C ITIECTUKOM,

- (hapdopoBsie yarmikwy,

- IAHIIETHI,

- punbTpBEI OyMaKHBIE,
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- BaTa,

- MapJis,

- YaCOBBIE CTEKIJIA,

- BJIEKTPOIUIUTKH,

- 1a0OpaTOPHBIEC IITATUBHI,

- CIIUPTOBBIE TOPETIKH,

- CHHMYKH, TPUOOp IS TOTydeHHUsl ra3oB (WM MpoOHpKa ¢ ra300TBOAHOMN
TpyOKOi1),

- Iep>KaTenu it IpoOUpoOK,

- CKJISTHKHY JUTsl XpaHEHUS! PEaKTUBOB, Pa3aTOYHbIC JIOTKU;

- xumu4deckue crakansl (50, 100 u 200 mn);

- IITIATEINH;

- MUHIIETHI;

- TUTEJIHHBIC TITUTIITBL;

- CEKyHJOoMepbI (Taitmepsl),

-MepHble npooupku (Ha 10-20 M) u mepHbie Ko0bI (25, 50, 100 1 200 M),
BOJIsiHAs OaHs (WJIM TEPMOCTAT),

- CTEKJISIHHBIE TTAJIOYKH;

- KOHUYecKHe Koaobl it TuTpoBanus (50 u 100 mu);

- UHAMKATOpHBIE TMOJOCKM s omnpenenenus pH wu  cranmaprtHas
WHMKATOPHAS IIKAJIa;

- YHUBEPCAIbHBIA HHAUKATOpP; TumneTku Ha 1, 10, 50 M (uim no3aTopsl Ha 1,
5u 10 mn);

- OIOpETKH JIJIsl TATPOBAHUS,

- MmeauuuHckue mmpuilbl Ha 100-150 mo;

- n1abopaTopHBIC W/WIA aHATTUTUIECKUE BECHI;

- pH-meTpsr;

- CymWIbHBIN mIKad, u 1ap. 1abopaTopHOE 000pYI0BAHUE.
3.2. UndopmanmonHoe obecriedeHne peain3aiuy TporpaMMel

1. Jlna peanusanuu nporpamMmbl OubmmnoTeuyHslid (oHA 00pazoBaTesbHON
OpraHu3alliy J0HKEH UMETh MEeYaTHbIE W/WUIU 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE U
WH(OPMAIMOHHBIE  PECYpChl, PEKOMEHJIOBAHHbIE IS  MCIOJB30BAHHUS B
o0pa3oBaTeabHOM MpOLECCe, HE cTapuie 5 JeT C MOMEHTA U3/IaHuUs.

2. T'abpuensu O. C., Octpoymos U. I'. Xumus. 10 knace. 2019 r.

3. Tlabpuensu O. C., Octpoymos U. I'. Xumus. 11 kmace. 2019 r.
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4, KOHTPOJIb " OLEHKA PE3VJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJILHOM JUCIUIIJIVHBI

KoHTposlb H  OLEHKa  pe3yslbTaToB  OOy4YEHHS  OCYIIECTBIISIETCS
IPENoIaBaTesIeM B MPOLECCE MPOBEACHUS IPAKTUUECKUX 3aHATUI U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBIMTOJHCHHUSI OOYJArONTUMUCS WHIWBHUIYaTbHBIX
3aJlaHAl, MPOEKTOB, HcCcIeqoBaHUU. Pe3ynbraTbl 00y4deHUs ONpPEAENAIOT, YTO
oOydJaroluecs: OJDKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH MO 3aBEPIICHUH
U3YYEHUS JUCITUTUIHHBI.
s popmupoBaHusi, KOHTPOJIE U OLEHKH pPE3yJbTaTOB OCBOCHHUS Y4YEOHOMU
JTUCHUTUIMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUITHM, TPEACTABIISIONIASN
co0Ol KOMILJIEKC YYEOHBIX MEPOIPUATUN, COTJACOBAaHHBIX C pe3ylibTaTaMu
oOyuenus u chopmynupoBanHbix ¢ yuetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaThl
no guciuiuae) u @I'oC CIIO.
4. KoHTpOJIb 1 OLIEHKA PE3YIbTATOB OCBOCHUS AUCUUILIINHBI

Ob6mas/mpodeccronanbHas Pasnen/Tema Tun OLICHOYHBIX
KOMITCTEHITHS MEPOTPHSITHIA
OK 01. Bsibuparp cnocoOwl | Pazgen 1. Temsr 1.1., 1.2. | - ycTHBIH ompoc;
peleHus 3amaq | Pazmen 2. Temsr 2.1., 2.2. | - ppoHTANBHBINA OIIPOC;
npodeccuoHanbHOM Pazmen 3. Temsr 3.1., 3.2., | - oueHka KOHTPOJIbHBIX
JeSTEeTbHOCTH 3.3. pabor;
MPUMEHHUTEIBHO K pa3auuHbiM | Pazmen 4. Temwr 4.1., 4.2., | - HaOmoeHHe 3a  XOJOM
KOHTEKCTaM 4.3. BBITIOJIHEHHST  JTAOOPATOPHBIX
Paszgen 5. Temnr 5.1. pabor;
Pazgen 6. Temnr 6.1., 6.2. - OILICHKa BBIITOJIHEHUS
Paznen 7. n1abopaTOpHBIX padoT;
- OLICHKA MPAKTHYICCKHX
pabor (pemeHus
KaueCTBEHHBIX, PACYCTHBIX,
npogeccuoHaIbHO

OpPUEHTUPOBAHHBIX 3a7a4);

- OLIEHKA TECTOBBIX 3a/laHUM;
- OLIEHKa BBITIOJTHEHU S
JIOMAILTHUX
CaMOCTOSITENIbHBIX PaloT;

- HaOJIIOJIeHEe U  OIIeHKa
pelIeHus Keic-3a1ay4;

- HaOMIo/leHue M OIIeHKa
JIEJIOBOW HUTPBI;

- 3a4€T

OK 02. UcnonszoBare | Paznen 1. Temst 1.1., 1.2. | - ycTHBII ompoc;
COBpPEMEHHBIE cpencta | Pazmen 2. Temsr 2.1., 2.2. | - ¢ppoHTANBHEII OMPOC;
IOMCKa, aHaIM3a u | Pazgen 3. Temwr 3.1., 3.2., | - omeHKa KOHTPOJIBHBIX
uHTepnperanuu uHpopmanuu | 3.3. pabor;

Hu Pasgen 4. Temsr 4.1., 4.2., | - nabmrogenne 3a  XOHOM
MH(pOPMalOHHbIE 4.3. BBITMOJIHEHUST J1aOOPATOPHBIX
TEXHOJOTUH s BbIOHeHUs | Pazmen 5. Temnr 5.1. pabor;

3a1a4 npodeccuonansHoit | Paznen 6. Temsr 6.1., 6.2. - OIIEHKa BBITIOJIHEHUSI
JeSITeIbHOCTH Paznen 7. n1abopaTopHbIX padoT;

- OLICHKa OPAKTHYCCKUX
21




pabot (pemeHust
KaueCTBEHHBIX, PACUCTHBIX,
npoeCCHOHATBEHO

OPUEHTUPOBAHHBIX 3a7a4);

- OLICHKA TECTOBBIX 3aJaHMUI;
- OILICHKA BBITIOJIHEHHS
JIOMAIITHUX
CaMOCTOSITEIILHBIX PaldoT;

- HaOJaroleHHe U OLIEHKa
pelICHUs Kelc-3a/1a4;

- HaOJIOJCHUE U OILIEHKa
JIETIOBOM UTPBI;

- 3a4€T
OK 03. [IlnanumpoBats u | Pazmen 2. Tembr 2.1., 2.2. | - yCTHBINA OIPOC;
peanu3oBbiBaTh cobctBeHHOE | Pasmen 3. Temsr 3.1., 3.2., | - dppoHTanbHBIHA OMIpOC;
npodeccnoHabHOE u | 3.3. - OIleHKA KOHTPOJIBHBIX
JTUYHOCTHOE pasButue, | Paznmen 7. paboT;
P ANPUHUMATEITHECKYIO - HaOJroleHue 3a  XOJIOM
JeSITeNIbHOCTD B BBITMIOJTHEHHSI  JIAOOPATOPHBIX
npodeccnoHanbHO  cdepe, pabor;
UCIONIb30BaTh  3HAHUA IO - OILICHKA BBITIOJTHEHUS
(UHAHCOBOW T'PaMOTHOCTH B nabopaTopHbIX padoT;
pa3IMYHBIX KUZHEHHBIX - OIIEHKa MPAKTHYECKHUX
CUTYyaLUAX pabor (pemieHus
KaYeCTBEHHBIX, PACUETHBIX,
npodeccCuoHaIbHO
OpUEHTUPOBAHHBIX 3a7a4);
- OIICHKA TECTOBEIX 3aIaHMIA;
- OLICHKA BBITIOJTHEHUS
JIOMAITHUX
CaMOCTOSITENILHBIX PadoT;
- HaOJIOJleHNe M OLIEHKa
peleHus Kerc-3aaay;
- HaOMIOJIeHUe U  OIIeHKa
JIETIOBOM UTPBI;
- 3a4€r
OK 04. Oddextusno | Pazgen 1. Temwsr 1.1., 1.2. | - ycTHBIH ompoc;
B3alMO/IEVICTBOBATh u | Pazmen 2. Temsr 2.1., 2.2. | - ppoHTaNBHBINH ONPOC;
paborath B KkojutekTuBe U | Pazmen 3. Temsr 3.1., 3.2., | - oneHka KOHTPOJIBHBIX
KOMaH/e 3.3. pabor;
Pasgen 4. Temor 4.1., 4.2., | - naOmrogenre 3a  XOAOM
4.3. BBITMOJIHEHUST J1aOOPATOPHBIX

Pazgen 5. Temnr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

pabor;

- OLIEHKA BBITIOJTHEHHUS
nabopaTopHBIX padorT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUYETHBIX,
po¢eCCHOHAIBHO

OpUEHTUPOBAHHBIX 3a7a4);
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- OLICHKA TECTOBBIX 3aJIaHMUI;
- OIICHKa BBITTOJTHECHHUS
JIOMAIITHUX
CaMOCTOSTEIIbHBIX PaloT;

- HaOJaroleHHe U OLIEHKa
pelieHus Keic-3aaay;

- HaOJIOJCHUE U OILIEHKa
JIETIOBOM UTPHI;

- 3a4éT

OK 05.
YCTHYIO U

Ocy1iecTBIsITh

MUCHMEHHYIO
KOMMYHHUKAIUIO Ha
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  ®enepauun ¢
y4eToM 0COOEHHOCTEH
COLIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

Paspen 1. Temmr 1.1., 1.2.
Pazgen 2. Temmr 2.1., 2.2.
Paszmen 3. Temmr 3.1., 3.2,
3.3.
Pasnen 4. Temnr 4.1., 4.2,
4.3.

Pasnen 5. Temsr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTANBHBII OMPOC;

- OIlEHKa KOHTPOJIbHBIX
pabor;

- HaOJNIOJICHHE 32  XOJIOM
BBITTOJIHEHHS  JTAOOPATOPHBIX

pabor;

- OlICHKA BBITTOJTHEHHS
nabopaTopHBIX padorT;

- OIICHKA MPAKTUICCKUX
pabor (pemienus
Ka4eCTBEHHBIX, PAaCUCTHBIX,
npodecCuoHaIbHO

OPHUECHTHPOBAHHBIX 3a/1a4);

- OIICHKA TECTOBEIX 3aIaHMUIA;
- OIICHKAa BBITTOJTHCHHS
JOMAaIIITHUX
CaMOCTOSTEIIbHBIX paloT;

- HAOJNIOJICHUE H  OICHKa
pelIeHus Kelc-3a/1ay;

- HAOMIOIEHWE H  OIEHKa
JI€JI0OBOU UTPBI;

- 3a4€T

OK 07. CopueiicTBoBaTh
COXpPAHEHUI0  OKpYyXKarouiei
Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS 00
W3MEHEHUU KJIUMAaTta,
TIPUHIIMIIBI OepexXITMBOTO
MPOU3BOJCTBA, A(PPEKTUBHO

JIEHCTBOBATh B YPE3BbIYANHBIX
CUTYalHsIX

Paspmen 1. Temmr 1.1., 1.2.
Pazpgen 2. Temmr 2.1., 2.2.
Paszmen 3. Temwmr 3.1., 3.2,
3.3.
Pasgen 4. Temsor 4.1., 4.2,
4.3.

Pazgen 5. Temnr 5.1.
Pazgen 6. Temsl 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTaANBHBIH OMpoC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJIoJleHne 3a  XO0J0M
BBINIOJTHEHUST  J1a00PaTOPHBIX

pabor;

- OLIEHKA BBITIOJTHEHHU S
nabopaTOpHBIX padoT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUETHBIX,
po¢eCCUOHAIBHO

OPUEHTHPOBAHHBIX 3a/a4);

- OIICHKA TECTOBBIX 3a/IaHUM;
- OLICHKa BBITIOJIHEHUSI
JOMAITHUX
CaMOCTOSITENIbHBIX paloT;
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- HaONIONEHNE H OLIEHKa
pelIeHus Keic-3a1ay;

- HaOJIIOJCHUE U OILIEHKa
JIETIOBOM UTPHI;

- 3a4éT

[IK 2.3. [IpoBoauTh TOBOJKY
u  ¢GuHUIIHYIO  00paboTKy
U3ICIMM,  CO3JaHHBIX  Ha
YCTaHOBKAX JUIsl aITATUBHOTO
MIPOU3BOJICTBA

Pazgen 7

- YCTHBIH OIIPOC;

- ()poHTANIBHBIH OTIPOC;

- OLICHKa MPAKTHICCKUX
pabor (pemenus
KAueCTBEHHBIX, PACYCTHBIX,
podeCCHOHAIBHO
OPUEHTUPOBAHHBIX 3a/a4);

- OLIEHKA TECTOBBIX 3a/IaHUM;
- OLIEHKa BBITIOJTHEHHU S
JIOMAaITHUX
CaMOCTOSITENILHBIX paboT;

- HaOIOJleHNe M OLICHKa
pelLIeHHS Keilc-3a1a4;

- HaOMIOJIeHue ¥ OIICHKa
JIEIIOBOU HUTPBI;

- 3a4ér

5. MEPOMPUATUA, 3AN/IAHUPOBAHHbBIE HA NEPUOA PEAIM3ALIUM YYEEHOW AUCLUNIUHDI
COrNACHO KAZIEHOAPHOMY MN/IAHY BOCMUTATE/IbHOM PABOTbDI

HMara Conep:xanue u
¢opmb1

AEATCJIbHOCTH.

Y4yacTHHUKH

Mecto
NpPoBeIeHUsA

OTBeTCTBEHHbIE

Konp1 JIP

[IpenmetHas
OJIMMITHAA

Konkypc minakaros
o XUMHH
«HTepBbIO 0
XUMHUI»

3 Konkypc mpoekToB

Konkypc

«3aHnMarenpHas
XUMUA))

nb-114

KT'b ITOY
XTTBIIT

[IpenonaBarens

1,3,4,13,
16,18,19,20,22,23,24,

29,30,32
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JIucT u3MeHeHHl ¥ TONMOJTHEHU M

B pabouyto mporpaMmy y4eOHOM JUCHUILIUHBI

I10 CIICOHMAJIBHOCTHU

(K00 u HaumeHoBaHUue CneyuaILHOCMU)

Ne uzmenenus, dama usmenenus, Homep CMpaHUybl ¢ USMEHEeHUEM
Hanpumep: N3menenune Nel, 16.06.21 1., ctp. Ne 14
BbIJIO CTAJIO

........................................

------------------------

NOONUCH HHML;uaJZbZ, d)a./l/lu./lu}l BHeculeco U3MeHeHUsl

PaccmoTpeno u ogobpeno Ha 3acemanuu ITIIK Ne
ITporokoi Ne « » 20 r.
ITpencenarens ITLK: /

noonuce  Huuyuanel, pamuius
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