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Pabosas  nporpamma CoCTaBnera ¢ yyerom TpeGosammii Denepansroro
FOCYIapCTBEHHOrO  o6pa3zoBaTeLHOro CTaHIapTa CcpeaHero mnpodeccHoHaNbHOro
00pa3oBaHMs MO CHEMHATBHOCTH 39.02.01 Connansuas pabora, yTBepxaeHHOro
npHKazoM Munucrepersa nipoceemenns Poccutickoii ®eaepaunu ot 26.08.2022 r.

Hayki P® or 17.05.2012 r. No 413 (c m3menHenmsmu Ha 12.08.2022 r.), B
COOTBETCTBHH ¢ PekomeHnaumamu mo foTytennio cpenrero obuero ofpasosanns B
npeaenax ocsoenust obpazoBatensHo MPOIrpaMMbl  CpeJHEro NpodeccHOHATEHOrO
obpazosanus or 01.03.2023 r. Ne 05-592, npumepnoii paGoueii nporpamMmoii
obmeobpazosatensHoli aHCLMIIHNE «Xumus»  mas npodeccHoHanbHBIX
00pa3soBaTensHBIX  OpraHu3aiuii, yreepxaenHo# 30.11.2022 r. nporoxon Nel4,
yuiebHoM mnanoM, [TonoxeHuem o pazpaborke paboumx nporpaMM  y4ebHbIX
JHCUMIUTHH

Opranmauus-paspaborunx: T'BIIOV PO «Kamenckmii neparormueckuii
KOJUIE K

Paspaborunku:
WIO. IMonskoBa.  — mpenomasarens BBICIICH KBa/IMpHKALMOHHOM KaTreropuu,

Ilporpamma pacemorpena ma sacenanum MK OGmeobpasoBarensubix aucmummmy

ITporokon Ne7 o1 19DEBPAJIST 2024r.

lpencenarens [TLIK O6meobpazosarensHsix JUHCHMIUTHH #Z W.IO. INonsxosa

Pabouas nporpamma oo6pena Meroangeckin CosetoM konnemxa

IlpoToxon Ne5 ot 20 mapra 2024r. ¥,
I'.B. 3sesnynona

Ilpencenarens Meromimyeckoro Cosera KoJutepKa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbI YYEBHOM JTACIUITIIUHBI
oY .12 XUMUA
1.1. MecTo TMCHHUILTHHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI:

OO6mieoOpa3oBaTeNlbHass  OUCHUIDIMHA ~ «XHMHS»  SBIISIETCS  OOSA3aTENBHOM  9acThIO
00111e00pa30BaTEILHOTO  ITUKIA00pa30BaTEILHOM  HPOTPAMMBl  CPEIHEr0  MPO(EeCCHOHATHLHOTO
o0pa3oBaHUs — MPOrPaMMbl TIOJITOTOBKH CIIEIIUAIMCTOB CpeaHEro 3BeHa mo crernuansbHoctu 39.02.01
CormmanpHas paboTa

1.2. lleapb ¥ IIIaHUpYeMbIe Pe3yJbTATbI 0CBOEHHS JUCIUTLINHBI:
1.2.1. Ileab ocBOeHMS TUCHUTIIAHBI

@OopMHUPOBAaHUE Y CTYACHTOB MPEACTABICHHUS O XUMHUYECKOH COCTABISIOLIEH €CTECTBEHHOHAYYHOU
KapTHHBl MHpPA KaKk OCHOBbl MpPHUHATHA PELUICHUH B JKU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTYaLHUsX,
OTBETCTBEHHOTI'O MOBENICHHS B IPUPOTHOH cpere.

Coneprxanue POrpamMMbl o01mIeo0pazoBaTeTEHON JUCUUTUTHHBI «Xumus»
HAIpaBJICHO Ha JOCTWXEHUE CIIEIYIOUIUX LIeIeH:

1) chopmupoBaTh MOHHMaHKE 3aKOHOMEPHOCTEH MPOTEKAHHMS XMMUYECKUX TIPOLECCOB M ABJICHUH B
OKpy>Karoleil cpene, HeJI0CTHOM HayyHOH KapTHHBI MUpPa, B3aUMOCBSI3H U B3aMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3sBUTH YMEHHS COCTABJIATH (DOPMYJIBI HEOPraHHYECKMX M OPraHMYECKHX BEIIECTB, YPABHEHHS
XMUMUYECKUX PEeaKLUUi, 00BSICHATH UX CMBICI, HHTEPIPETUPOBAThH PE3yIbTAaThl XUMHUUECKUX KCIIEPUMEHTOB,

3) chopmmpoBaTh  HaBBIKM  NPOBEAEHHS  NPOCTEHIIMX — XMMHYECKMX  OKCHEPMMEHTANBHBIX
WCCIIeIOBAaHUNA C COONIOZIGHHEM TIpaBHJI 0€301acHOTO OOpalleHHuss ¢ BeIIecTBaMH U J1a0OpaTOPHBIM
000pyIOBaHUEM;

4) pasBuTb yMeHHS MCHOJIB30BaTh HMH(DOPMALMIO XMMHYECKOrO XapakTepa M3 pasiddHbIX
UCTOYHUKOB;

5) coopmupoBaTh yMeHMS TPOTHO3MPOBAaTH TOCIEACTBHS CBOEH JEATENLHOCTH M XMMHYECKHX
MIPUPOJIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6)chopMupoBaTh TMOHUMAHUE 3HAYMMOCTH JOCTHXKCHHNA XUMHYECKOH HAyKM M TEXHOJOTMH IS

Pa3BUTHS COLMATILHON U POU3BOACTBEHHOH cdep.

1.2.2. [Inanupyemblie pe3yJbTaThl OCBOCHUS M CIUIIITUHBI
Ocoboe 3HaueHNe TUCIMIUIMHA UMeeT pu GopmupoBanuu 1 passutun OK 01, OK 02, OK
04,0K07ulIK 1.3
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OKO1.Beibupatre | B 4actu TpyAaoBOro BOCHUTaHHA: TI'OTOBHOCTh K | - BJIQJICTh CUCTEMOM
cnoco6},1pe]_ueHH pyay, OCO3HAaHUC HCHHOCTH MACTCPCTBA, | xyMHUUECKUX 3HAHHM, KOTOpast
A TpyAoMIO0HE; . BKJIIOUAET: OCHOBOIIOJIATAOIIINE
3anau - TOTOBHOCTHbKaKTHMBHOMN/IEATEIbHOCTUTEXHOJIOIH N
. . MOHSTUS (XuMu4eckuit
npodeccuoHanb 4eCKOMHCOIMaIbHONHANPaBIEHHOCTH,CIIOCOOHOCTh
o AJIEMEHT, aTOM, JJEKTPOHHAas
HOM MHULMUPOBATH,INIAHUPOBATEUCAMOCTOSI TEIbHOBBII
eSTeIbHOCTH obonouka aroma, S-, p-, d-
A OJIHATBTAKYIOAEATEIbHOCTD; 6
AJIEKTPOHHbBIE opbuTtanu
TIPUMCHUTCIIEHO |- UHTEpEC K pa3IMYHbIM cepam
. aTOMOB, WOH, MOJIEKYIIa,
npodeccnoHaNbHO 1eATeNbHOCTH,
BaJICHTHOCTD,
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

OIPEIEIATh
[apaMeTpbl U KPUTEPUU UX JOCTUKEHUS;

IMO3HABATEIHHBIMHU JEHCTBUSIMU:

a)0a30BbI€ JIOTHUYECKHE JEHCTBHUSL:

- CaMOCTOATENILHO(POPMYIIUPOBATHHAKTYATU3H
pPOBaTHIIPOOIEMY,pPACCMATPHBATEEEBCECTOPOHHE;

- YCTaHABJIMBATHCYIIECTBCHHBINIIPU3HAKIIINOCHOB
aHUSUIICPaBHEHUS, KJIaCCU(PUKAITMUUOOOOIIEHUS;

Oein JACATCIIBHOCTH, 3a1aBaTb

- BBIIBJISITh 3aKOHOMEPHOCTH M IPOTHUBOpPEUYUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTBKOPPEKTUBBIB/IEATEIbHOCTh,0LICHUBATHCO
OTBETCTBUEPE3YIIHTATOBIIEIISIM,OLIEHUBATHPUCKUTIOC
JICACTBUIICITCIILHOCTH,

- pa3BUBATh KPEaTUBHOE MBIIUICHUE MPU PEIICHUU
KU3HEHHBIX TIPoOIieM

0)06a30BbI€ UCCIEOBATENbCKIE IEHCTBUS:

- BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATENLCKOU 1
MPOEKTHOM JESITEIIbHOCTH, HABBIKAMH pPa3pEIICHUS
npo0em;
BBISIBIIATD

MNPUIUHHO-CIICACTBCHHBIC CBA3HU n

AKTyaJIu3upoBaTh 3aaa4dy, BbIJIBUTATb THUIIOTE3Y
JJIA

,[[OKEBaTeJ'ILCTBaCBOI/IXYTBep)KI[eHI/Iﬁ,3aI[aBaTBHapaM

pelieHus, HaXOAWTh apryMEHTHI
eTPBIMKPUTEPUHUPEILICHHS,

- QHAJIM3MPOBATHIIOIYYCHHBIEBXOJIEpEIIEHUA3a1au
UPE3yIbTaThl, KpUTHUYECKHOLIEHUBATBUX IOCTOBEPHO
CTb,[IPOTHO3UPOBATEU3MEHEHNEBHOBBIX yCIOBHSIX;

- YMETbh NEPEHOCHUTH 3HAHUS B IIO3HABATEJIBHYIO U

IMPAKTUYCCKYIO obnactu KUBHECACATCIIBHOCTH,

- yMEThb HWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;
- BBIABUTATh HOBBIC nacu, npezmaraTL

OpPUTHHAIILHBIC TTOIXO/IBI U PEIICHUS;
- CIIOCOOHOCTh WX WCIOJIB30BAHUS B

ITO3HABATEJIBHON U COLMAIBHON MPAKTHKE

ANEKTPOOTPHUIIATETILHOCTb,
CTEIEHD OKHCJICHUS,
XAMHYECKass  CBS3b,
MOJIIpHAs Macca, MOJIIPHBIN
00bEeM,  YIJIICPOTHBIN
GbyHKIIMOHATbHAS

pajuKall, U30MEpHs, H30MEPHI,
psn,
YIJIEBOIOPOIBI,
KHCIIOPOJI- M a30TCOCpKAIINC
COEIMHEHMNS,

MOJIb,

CKEJIeT,
rpynna,

TOMOJIOTHYECKUH
roMoJIoru,

Onosloru4ecku
aKTUBHBIE BELECTBA (YIJI€BO/BbI,
KHUpPbI,  O€NKH),
CTPYKTYpHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC

MOHOMeEp,
HOJIMMeED,

COCAUHCHMA, KpHUCTAINIMYCCKasd

peleTka, THUIBl XUMHUYECKHUX
peakuuit (OKHCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
HAOTEPMUYECKHE, peakiumn
MOHHOro oOMeHa), pacTBOD,
AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJINTUYECKAS

Jcconuanus, OKUCIIUTENb,
BOCCTaHOBUTEb, CKOPOCTh
XUMHUYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOpUH U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOECHUS
opranuyeckux Bemects A.M.
Bbytneposa, TEOpHUsI
ANEKTPOJIUTUYECKON

JUCCOLMAIMU, TEPUOANUECKUIN
3akoH JI.M. Menneneera, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
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Oo01mue

JAucnunimHapHbie

CUMBOJIMYECKUHN S3BIK XUMUMH,
(baKTOJIOrMUecKUue CBEACHUSA O
CBOMCTBAX, COCTaBe, IOJy4YECHUHU
u 0e30MacHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY
U TPAKTUYECKON IEATEIbHOCTH

4eJI0BEKa,
-yMeThb BBISBIISATh
XapaKkTepHble NpPU3HAKU U
B3alMOCBS3b M3yYEHHBIX
HOHATHH, IIPUMEHSTh

COOTBETCTBYIOILIME  IOHATUSA
IIPM OIMCaHUU CTPOCHHUS U

CBOMCTB

HEOPraHUYEeCKUX n
OpFaHI/ILIGCKI/IX BCHICCTB U WUX
MPEBPAILICHUH; BBISBJIATH
B3aNMOCBSA3b XUMHUYCCKUX

3HaHWUHI C IIOHATHUAMUN n

IIPEACTABICHUAMU JIpYrux
€CTECTBEHHOHAY4YHBIX
IIPEAMETOB;

yMETh UCIIOJIB30BaTh

HAaMMEHOBAHUS  XHUMHYCCKHX
COEIMHEHUI MEXIyHapOJHOIrO
COI03a  TEOPETHYECKOM U
MPUKJIIATHOU XUMUH u
TPUBUAIIbHBIE Ha3BaHUS
BOKHEUIIINX BEIIECTB (ATHUJIEH,
alleTUIIeH, TJIHIEPUH, (EeHOI,
dbopmanbaerum, YKCyCHast
KHCIIOTa, TJULUH, YyrapHbId
ras, yrjIeKUCIbIi ra3, aMMuax,
ramieHas M3BECTh, HeramieHas
W3BECTh, IIUThEBas CoAa W
JPYTHX), COCTABIATH (DOPMYITBI
HEOPTraHUYECKHUX u
OpTaHUYECKUX BEIIIECTB,
ypaBHEHUS XUMHYECKUX
peaKuuit, OOBSCHSTH 170'¢
CMBICIT; MOATBEPKAATh
XapaKTepHBIC XHMHYECKHE
CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH

SKCHEPUMEHTaMU U 3aMHUCSIMHU
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YpaBHEHUN XUMUYECKHUX
pEaKLHnii;
YMCTb YCTaHAaBJIMBATb

IMPUHAJICKHOCTD HN3YUCHHBIX
HEOPTraHUYCCKUX u
OpTraHUYCCKUX BCIICCTB K
OIMPCACIICHHBIM  KjJIacCaM H

rpynmnam COCIMHEHUH,
XapaKTepu30BaTh X COCTaB U
BayKHeEH e CBOMCTBAQ;

OTIPEICIIATH BUJIBI XHMHYECKUX
CBsi3eM (KOBaJIeHTHAs, MOHHAas,
MeTaJuInuecKasi, BOJOpPOHAs),

THITBI KPHUCTATHIECKUX
perIeToK BEILIECTB;
KJ1accupUIUpPOBaTh
XUMHYCCKUC PCAKIINU;
chopmMHpoBaTh
IPEIICTABIICHHUS: 0

XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI
MUpa, pOJIM  XUMHH B
MO3HAHUU SIBJICHUW TPUPO/IBI,
B (opMUpPOBAaHUU MBIILICHUS
U KYIbTYypbl JIMYHOCTH, €€
(yHKIIMOHATBHON

TPaMOTHOCTH,  HEOOXOAMMOM
JUISL PEIICHUs] TPAKTUYECKUX

3a7a4 u JYKOJIOTUYECKHA
000OCHOBAHHOTO OTHOILEHUS K
CBOEMY 3JI0pPOBBIO u

MPUPOJHOM CpeliE;
YMETH IPOBOAUTH PACUETHI 10
XUMHYECKUM (opMmylnaMm U

YpaBHEHUSAM XUMHUYECKUX
peakuMii ¢ HUCHOIb30BAHUEM
bu3IIeCKuX BEJINYMH,

XapaKTePU3YIOIINX BEMIECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BE€IICCTBA, HCIIOJIb30BaTh
CHCTCMHBIC XUMHYCCKUC
3HaHHUA JIA NIPpUHATHA

pCI_HCHI/Iﬁ B KOHKPCTHBIX
KHN3HCHHBIX CUTyalluiX,
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CBSI3aHHBIX C BCIICCTBAMHU U
UX IPUMCHCHHEM.
B o6nacTu IeHHOCTH HAYYHOTO TIO3HAHMUS:
YMETH IJIAHUPOBATH U BBIIIOJJHATH
OKO2. - c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, MITICCKHH SKCHEpUMEHT
Henonb3osath COOTBETCTBYIOIICTOCOBPEMECHHOMYYPOBHIOPA3BUTH | (npeppamenus OpraHYecKUX
COBPCMCHHBIC SIHAYKMHOOIIECTBEHHONPAKTHKA,0CHOBAHHOTOHAL | emiecTs ~ TNpH  HATPEBaHHH,

CpelcTBa ITOMCKa,
BEITIOJIHEHUS 33/1a4
npodecCuOHANBEHO
W IeATCIBHOCTH

HAJIOTEKYJIBTYP,CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MHpE;
- COBEPIIICHCTBOBAHUE SI3IKOBOM U YNTATEIHCKON
KYJIBTYPBI KaK CPECTBA B3aUMOICHCTBHS MEXKTY
JIOABMH U TIO3HAHUS MUDA;
- OCO3HaHHUE IICHHOCTU HAYYHOMU JCSITeIbHOCTH,
TOTOBHOCTD
OCYIIECTBISATHIIPOCKTHYIOMHCCIIEIOBATEIbCKYIOCS
TEJbHOCTBUHIMBH Ty IbHOUBI PYIIIIC;,
OBnaneHue yHUBEPCAIbHBIMU Y4EeOHBIMU
M03HABATEIbHBIMH JICHCTBUSMHU:
B)paboTta ¢ nH(pOpMaIeH:
- BJIaJICTh HaBbIKAMH MOJy4YeHHUS WH(POPMALIUU U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MIOUCK, aHAJIN3, CHCTEMATH3AIIHIO U
WHTEPIpPETAINIO HHPOPMAIIUU PA3ITUYHBIX BUIIOB U
(bopM npencTaBieHS,
CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (opmarTax
Cy4eTOMHA3HaYeHUSANH()OPMAIIMHULIEIICBOHAYAUTOPH
U,BBIOMPAsONTUMATIBHYIO(HOPMYIIPEICTABICHUSUBHU3Y
IM3alny;
- OLIEHUBATh JJOCTOBEPHOCTbD,
JETUTUMHOCTBbHUH(OPMAIINH,EeCOOTBETCTBUEIIPABOB
BIMUMOPAJIbHO-3THYECKUMHOPMAaM;
- HCIOJIB30BAThCPEACTBANH()OPMAITIOHHBIXHKOMM
YHUKaLlMOHHBIXTEXHOJOTMHBPEIIEHUMKOTHUTHBHBI
X, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a]1a4 C COOI0ACHNE
- TpeOOBaHUH SPTOHOMHUKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M ITHYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 6€30MacHOCTH;
- BJIaJIeThHABBIKAMHPACIIO3HABAHUSM3AIUTHINH(O
pManuu, MHGOPMaIMOHHOWOE30MacCHOCTH
JMYHOCTH;

IMOJYYEHHUE OTWJICHA W HUIYUYCHHC

ero CBOWCTB, KauyeCTBCHHBIC
peakmuy Ha adbACTHUIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JeHaTyparus

OeNKOB TIPH HarpeBaHWH, IIBETHHIE

peakid  OENKOB;  TPOBOAMTH
peaxiuu HMOHHOTO oOMeHa,
OIIPECIATh cpeny BOJTHBIX
pacTBOpOB, Ka4eCTBCHHBIC
peakiuu Ha cynbgar-, kKapooHaT- U
XJIOpUA-aHUOHBI, Ha KaTHOH
AMMOHHMS; pemarb

SKCIIEPUMEHTABHBIE 3aJaddl 110
TeMaM "Merambl" u
"Hemetamisl") B COOTBETCTBUU C
MpaBHIIaMHU

0e30MacHOCTH TIPH OOpAaIIeHUH C

TCXHUKH

BEIIECTBAMH ¥ J1a0OPaTOPHBIM
0o0Opy/OBaHHEM;  MPEACTABIATH
pe3yabTaThl XHMHUYECKOTO
JKCTIepUMEHTa B (opMe 3arucH
ypaBHEHUH COOTBETCTBYIOIINX
peakuuii  u (bopmynupoBartb
BBIBOABI  HAa  OCHOBE  OTHX
pE3yJIbTaTOB;

yMETh aHaJM3UPOBAThH

XUMHYECKYIO nHpopManmo,

HOJTy4aeMyto u3 Ppa3HBIX

HCTOYHUKOB (CPEJICTB MacCcOBOU
uHpopMaum, cetb MHTEpHET U
JApyrHe);

BJaJeTh OCHOBHBIMH METOJaMH
HAYYHOTO TO3HAHMS BELIECTB U
XUMHNYECCKUX
(mabmroteHue,
9KCIIEPUMEHT, MOJIETTUPOBAHHE);

SIBJICHUU
HU3MEPEHUE,

YMETB IIPOBOJUTE PACUETHI 110
XMUMUYECKUM GopMynam u
YPaBHEHUSIM XUMHYECKHUX PeaKIui
C UCIONIb30BaHUEM (DU3UIECKUX
BEJINYNH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00BEMa
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(HOpMaJIbHBIE YCIIOBHSI) TA30B,
KOJINYECTBA BEIIECCTRA,
WCTIOJIb30BaTh CUCTEMHEIC
XUMUYCCKUE 3HAHUS JUTS IPUHSITHS
pelieHni B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX,
CBSI3aHHBIX C BENICCTBAMH U HX
MIPUMEHEHUEM.
OK4. -TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTA U | “yMETh IIJIAHUPOBATH M BBIMOJHSITH
OddexTrBHO CaMOOIIPEIEIICHHUIO; XUMUYICCKAN AKCTIEPUMEHT
Tb M paboTaTh B | yccnenoBaTeNbCKOM, IPOEKTHOM M COLMATBHON Belects  IpH HarpeBaHuH,
KOJIJICKTHBE U | eqTenbHOCTH: MOJy4YeHUEe JTWIEHA W W3YYeHHUE
KOMaH/Ie ’ €ro  CBOWCTB,  KauyeCTBECHHBIC
OBinajieHue yHUBEPCAIbHBIM U KOMMYHUKATUBHBIMU
. ' peakiMu Ha ajbACTH/Ibl, Kpaxmal,
EGHCTBHHMH' YKCYCHYIO KHCJIOTY, ACHaTypalus
0)coBMecCTHas JIESITEIbHOCTbD: GeJKOB MM HATPEBAHMH, LBETHBIE
-[IOHUMATh W MCIOJIb30BATh IPEUMYILIECTBA peaKkuuu  OENKOB,  IPOBOIUTH
KOMaHTHOW Y WHIUBUYaJIbHON paOOTHI; peakuuu HMOHHOTO oOMeHa,
-IIPUHUMATH 1I€JI1 COBMECTHOU AEATEIHHOCTH, OIPEEIATh cpemy BOJIHBIX
OPraHU30BbIBaTh U KOOPAMHUPOBATH AEHCTBUSA IO €€ pacTBOPOB, Ka9C€CTBCHHBIC
JOCTH>KEHUIO: COCTABIIATH IUIaH JEUCTBHIA, peakuuu Ha Cyibhar-, KapooHat- u
pacupenensaTh poji ¢ y4eTOM MHEHHH y4aCTHHKOB XJNOpN/I-aHUOHBL, - Ha  KaTHOH
00CYKIaTh PE3YJIbTAThl COBMECTHOM PabOTHL; - aAMMOHMHA, peIarh
KCIICPUMCHTAJIbHBI qu 1II
KOOPJIMHUPOBATh U BBIOIHATH PAOOTY B YCIOBHUSIX dkeriepume a;1'1 N 3a'{ua 0
TEMaM MerTasnbl u
peabHOTO ,BUPTYATLHOTO 1 KOMOMHUPOBAHHOTO " "
- Hemeramibl") B COOTBETCTBHH C
B3aHMOJCHCTBHA, IpaBWIaMU TEXHUKU
- OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE 6e30MaCHOCTH TIpH OGpPAIeHHH ¢
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBISATH BELICCTBAMU M J1a6OPATOPHBIM
TBOPYECTBO 1 BOO6p3.)KCHI/Ie, OBLITH WHUIIMAaTUBHbBIM OGOpy,Z[OBaHI/IeM; MPEACTABIATD
OBnazieHNe YHUBEPCATBLHBIMU PETYJISTUBHBIMHU pe3yabTaThI XMMHYECKOTO
JICICTBUSIMU: JKCIIEpUMEHTa B (opMe 3aIlncu
I)IIPUHATHE cE0s U APYTUX JIOJICH: ypaBHEHHUH COOTBETCTBYIOLIMX
- TIPUHUMATh MOTHUBHI 1 apTYMEHTHI APYTUX Jfojel | PeaKkmum M (bopmysmposars
NpY aHaJIM3 PE3YILTATOB AEATENLHOCTH; BBIBOZIBI ~ HAa  OCHOBC  3THX
. €3yJIbTAaTOB.
IIPU3HABATh CBOE MPABO U MPABO JAPYIUX JIFOAEH Ha pesy
OIINOKH
- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TTO3UIINH
JIPYroro 4ejoBeKa
OK 07.
CopnericTBOBaTH B 00s1acTH 3K0JI0THYECKOT0 BOCIIMTAHUS
N - chopMHpOBaThH
COXpaHCHHUIO - copMupoBaHHOE 9KOJIOTUYECKOI KyJIbTYpHI, .
OKpYKatoIIeit MPEJCTABICHUS: O XUMHYECKOMN
IIOHUMAaHHUEC BIIMAHUA COUAJIIBHO-DKOHOMHNYCCKUX “
Cpeibl, . _ | cocraBmusronieit
MPOIIECCOB HA COCTOSHUE MPUPOJAHOW U  CONUATBHOU .
pecypcocoepexeH e €CTECTBCHHOHAYYHOI KapTHHBI
cpezst 0CO3HAHNE rI106aTEHOTO Xapakrepa
U0, TPUMEHSTh PeAEL, 5 paKTep MHUpa, POJU XHMHH B IO3HAHUH
KOJIOTHYECKHUX TPOOJIEM; .
3HaHUA 00 JKosoriHee POBIEM; . . SABICHUI IIPUPOEI, B
H3MEHCHUH - l'IJ'IaHI/IpOBleI/Ie W OCYyIIECTBICHHE JICHCTBUI ]3 (bOpMUpOBAHMM  MBIITEHHS W
KJIUMaTa
, OKpYXKAlOWleH cpelle Ha OCHOBE SHAHMA Lenel | oo on JIMYHOCTH, ce
NPUHIHATIBI YCTOMUYMBOI'O Pa3BUTHA YEIOBEUECTBA; .
OepexuBOro AaKTUBHOE HENpUATUE JAEHCTBUN, IPUHOCIIUX Bpel q)yHKHHOHaHEHOH T PANOTHOCTH,
NPOM3BOICTBA > HEOOXOIUMOU JUIS pelieHus
2 o .
>hHEKTHBHO OKPYXKAIOIIEU CPEaE; NPaKTUIECKUX 3a1a4 n
eHCTBOBATD B - yMEHHE IIPOTHO3UPOBATh HeOIaronpusTHhIE o —— 06OCHOBAHHOTO
9KOJIOTHUYECKHE MOCIIEeICTBUS MPeNPUHUMAEMBIX




HaunmenoBanue

Ilnanupyemble pe3yJibTaThl

HKOJIKOMIICTEH Oo61mme JucuMnimHapHbIe
1107001
YpE3BbIYAMHBIX JIEUCTBUIA, TPEIOTBPAIIATD UX; OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U
CUTyalHAX - pacmimpeHHe OmbITa JAESTeTFHOCTH OSKOJOTHYECKOW | MPUPOIHON Cpene;
HaIpaBJICHHOCTH; yMeTh  coOmofaTh  IpaBmia
OBIIQZICHNE HaBBIKAMH  Yy4eOHO-HCCIIEeIOBATEIBCKOM, 9KOJIOTHYECKH I[eNIecO00pa3HOro
MIPOEKTHOM U COLMANBHOM NI TEIIbHOCTH; TIOBEJICHUSI B OBITY M TPYIOBOH

JIeATEeIbHOCTH B LETSX
COXPAaHEHHUSI CBOETO 3/I0POBBS U
OKpY>Karoen MPUPOTHON
CpeIbl;, YYUTHIBATH OMACHOCTh
BO3JIEUCTBUS Ha YKUBBIE
OpraHU3MBbI OTpeIeICHHBIX
BCILIECTB,  IOHUMAs  CMBICH
MOKa3aTesst NpeaeabHON
JIOTTYCTHMOM KOHIIEHTPAIIUU

IIK 1.3. COOJIFOZICHUsT  MpaBWJI ~ TEXHUKUM  0E30MacHOCTH U | AMArHOCTHKA M aHaiu3 o0bema

OcyIecTBIsATh CaHUTAPHO-ITHIEMHOJIOTHIECKAX TpeOOoBaHMIA MPH | KyIbTYPHO-TUTHEHUIECKHIX

MeAaroruaeckoe MIPOBEJICHUH yIeOHBIX 3aHATHI HAaBBIKOB JIETEH

HabmroeHue 3a B COOTBETCTBHUU C BO3PACTOM;

COCTOSIHHEM MOJICTTPOBAHHE MIPOBEICHUS

3II0pOBBS JIeTeH (parmMeHTOB PEKUMHBIX

paHHero u MOMEHTOB, (hparmMeHTOB

JIOIIKOJIEHOTO MEpOTPUATUN JIBUTaTEIHLHOTO

BO3pacTa, pexunma, HaIpaBJIEHHBIX Ha

CBOEBPEMEHHO YKpeIUIEHHUE 370pOBbsi peOCHKa W

WHPOPMHPOBATH ero (U3MYecKoe pa3BUTHE B

MEUIIMHCKOTO paHHEM U JOHIKOJIHLHOM BO3pACTE;

paboTHHKa 00
W3MEHEHUSX B UX
CaMOYyBCTBHH.

OpraHuzalMs W  I[POBEACHHUE
PEXUMHBIX  MOMEHTOB B [
MOJIOBUHY IHSA (YTPEHHUH INpHEM,
YMBIBaHHE, OPraHU3alMsl 3aBTPaKa
u obema, ojcBaHWE M BBIXOI Ha
MPOTYJKY, OpTaHU3allKA CHA);

OpraHm3anus Hu MIpOBEEHUE
peXuUMHBIX MOMeHTOB Bo I
MOJIOBUHY ITHS (moabem,
OpraHm3anus MOJIIHHKA,
OpraHm3aIus cBOOOTHOM
COBMECTHOM C 3JIEMCHTaAMU
CaMOCTOSATEIbHON  JIEATCILHOCTH

BOCIIUTATCIIA C ,I[CTBMI/I);




2. CTPYKTYPA U COJIEP)KAHUE YUYESHOM JUCIATLIIMHBI

Bup yyeOHoOM padoThI

O0BeM yacoB

O6mmii 00bEM HATPY3KH, B AKAJAEM. 4 34
OcHOBHOE coJep:KaHue 34
B TOM YHCJIC:
TEOPETUUECKOE O0yICHHE 20
MPAKTUYECKUE 3aHSATUS 14
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2

(comepxaHMe MPUKJIATHOTO MOTYJIA)

B TOM 4HCIJIC:

TCOPCTUYICCKOC 06y‘{CHI/I€

IMPAKTHYCCKUC 3aHATHUA

IIpomexyTounasi arrecrauust B popme 1/3

B T.9. KOHCYJIbTalluH




HaumenoBanne Copepxanne yueO0HOro MaTepuaJia (0CHOBHOe U NPodeccHOHATBLHO-OPHEHTHPOBAHHOE), 1a00paTOpPHbIE 1 06 dopmMHupyeMble
. beM 4acoB
pa3fesnoB U TeM NMpaKTHYecKHne 3aHATHS, TPUKJIATHOH MOAYJIb KOMIIeTeHIN U
1 2 4
OcHOBHOE cojiep;KaHue
Pa3znen 1. OcHOBBI CTPOEHUS BelllecTBa 4
Tema 1.1. OCHOBHOE cojiepKaHne 2 OK 01
CTpoeHne aTOMOB
p TeopeTruyeckoe o0ydeHune 1 Ik 1.3
XMMHUYECKHX
AIEMEHTOB H 3HayeHHe XMMHUH B
lpupoaa CoBpeMeHHas MoJeNb CTpoeHus1 atoma. CHUMBOJIMYECKUN S3bIK XUMUU. XUMHUYECKUH 3JIEMEHT. DJIEKTPOHHAs
XUMUYECKOM CBAN  xohduryparms atoma. Kiraccuukamus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-ameMeHTsI). BalleHTHBIE SJIEKTPOHBI. 1
BaneHTHOCTh. DJIEKTPOHHAS MPUPOAA XUMHUUECKOU CBSI3U. DNEKTPOOTPULIATEIBHOCTh. BUIBI XUMUUECKOU CBSI3U
(sronamanimiinaag _yrnvitiaa sromammurtanraa namnnamiraa) o amnannAry an nAnannnariaa
[IpakTu4yeckue 3aHATHS
[IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME
3HayeHHMe XUMHH VI Oyaymieil npodeccun
PemieHne 3ajaHuii Ha UCIOJB30BAHME XMMMYECKOW CHMBOJMKM M HAa3BaHUM COCIMHEHHHW 10 HOMEHKIIAType
MEKIYHApOIHOTO COI03a TEOPETUYECKOW M NPUKIATHON XMMHUH W TPHUBHUANBHBIX HA3BAaHUH JAJISI COCTaBIICHUS
XUMAYECKHX (QOpPMYyN JABYXaTOMHBIX COCIUHEHUH (OKCHIOB, CylIb()HIOB, THUAPUAOB ¥ T.OI.) U JIPYTUX 1
HEOPraHMYEeCKUX COCTUHEHUH OTACIbHBIX KIacCOB.
HpaKTI/I‘IeCKI/Ie 3aJaHrd Ha YCTAaHOBJICHUC CBA3M MCXKAY CTPOCHHUEM aTOMOB XHWMUUYCCKHUX JJICMCHTOB U
ePUOJNUECKIM HU3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COCAMHEHHH B COOTBETCTBHH C MOJIOKEHUEM
Tema 1.2. (OcHOBHOeE coiep:KaHne 2 OK 01
Ilepnoguueckuii OK 02
3aKkoH M Ta0nuna  [IIPAKTHYECKHe 3aHATHS
JI.A. MenaeiaeeBa
Ilepuonuueckas cucrema xumnieckux 3neMentoB .M. Menneneea. ®uznueckuii cmbicia [lepuoandeckoro
2

3akona J[.l. MenneneeBa. 3akOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMHUYECKHX IJIEMEHTOB, 00pa3yeMbIX MU
IIPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUM C IMOJIOKCHUEM XUMHWYECKOT'O




biemeHTa B [lepuoanueckoii cucreMe. MupoBo33peHueckoe U HayyHoe 3HaueHue [lepuonnyeckoro 3akona J1.1.
MenneneeBa. [Ipornossl J[.U. MenaeneeBa. OTKpHITHE HOBBIX XUMUYECKUX JIEMEHTOB. Penienne npakTuko-
OPHEHTHPOBAHHBIX TCOPETUUCCKUX 3aJaHUH HA XapaKTePU3AINIO XUMHISCKHUX JJIEMEHTOB «MeTautndaecKue /
HEMETaJUTMUECKUE CBOWCTRA, DIIEKTPOOTPULIATEIHLHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX
PJIEKTPOHHBIM CTPOEHUEM U MOJI0KEHUEM B IMEPUOIUUECKON crucTeMe XuMuueckux anemeHToB JI.M. MenpaeneeBa»

Pa3znen 2. Xumnueckue peakuuu

Tema 2.1. Tunnl
XHMHYECKUX
peakuuii

OcHOBHOe coiep:kaHHNe

TeopeTI/lquKoe oﬁyqelme

Knaccudukamnus v THIIBI XAMUYECKHUX PeaKInii C y9acTHeM HeOpraHmdecKuX BemecTB. CocTaBleHNe YpaBHEHUH
peakuii COeIMHEeHNs, Pa3JIOKEHHS, 3aMELICHUs], OOMEHa, B T.4. pEaKLUi TOPEHHs], OKUCICHHUs- BOCCTAHOBIICHHSL.
ypaBHeHI/Iﬂ OKHCJIeHHI-BoccTaHoBIIeHUs. CTeneHb okucieHus. OKHCIUTEIb B BOCCTAHOBUTEIb.

CocTaBieHUE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLNil METOJJOM 3JIEKTPOHHOTO OajaHca.
OKHCIIMTEILHO-BOCCTAHOBUTEIIBHEIC pCaKkuuu B MMpUpPOAL, MPOU3BOACTBCHHLBIX IMMPOLCCCAX U KUSHCACATCIIBHOCTH
OpraHu3MOB

HpaKanecRne 3aHATUSA
HpO(l)eCCI/IOHaJ'IBHO'OpHeHTHPOBaHHOC COICPKAaHUC

3HauyeHMe XUMWH 1A Oyayuieil mpogeccun

KonuyecTBeHHBIE OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110 YPABHEHUSM
XUMUYECKUX peakiuii. MoJib KaK eHHUIA KOJTWYECTBA BelecTBa. MosipHast Macca. 3aKOHBI COXPaHEHUST MaCChI
1 3HEeprud. 3akoH ABOraipo. MosipHbIid 00heM ra3oB. OTHOCHTENBHAS TUIOTHOCTH ra30B. PacueTsl mo
YPaBHEHUSIM XUMHUYECKHX PEaKIUi C UCIOJIb30BaHUEM MAacChl, 00beMa (HOPMaJIbHbIC YCIIOBHUS) ra30B, KOJUUECTBA

OK 01
MK1.3

Tema 2.2.
DJIEKTPOIUTHYECKA
51 AuccouManms u
HOHHDII 00MeH

OcHOBHOE Co€CpKaHue

TeopeTnyeckoe o0y4eHune

Teopus SNEKTPOTUTUUECKON Auccounanni. oHbl. DIeKTPONIHTHI, HEANEKTPOIUThI. Peakinn HoHHOTO 0OMeHa.
CocraBiieHue peakiuii HOHHOTO 0OMEHa IyTeM COCTABIICHHS UX TIOJHBIX H COKPAIICHHBIX HOHHBIX YPaBHEHHH.
KHcnoTHO-0CHOBHBIE peakMU. 3aJaHKsl Ha COCTaBIEHNE HOHHBIX peakLnui

OK 01
OK 04




JlaGopaTopHbIe 3aHATHS

JlaGopatophas pabota "THITEI XUMUYECKUX pPeaKIuii".
VccnenoBanre TUTIOB (TI0 COCTaBY M KOJIMYECTBY UCXOTHBIX U 00Pa3yIOLIMXCsI BEMIECTB) U MPU3HAKOB

XUMU4eckux peakuuil. [IpoBenenne peaknuii HOHHOrO 0OMeHa, onpe/ielieHHe CpeAbl BOAHBIX PAaCTBOPOB. 3a1aHuUs '
Ha COCTaBJICHNUE NOHHBIX peaKIni
KonTtponbHas paboTa (Crpoenne BemecTBa 1 XHMHUECKHE PEAKITHI 1
1
Paznen 3. CTpoeHHe 1 CBOMCTBA HEOPraHUYCCKUX BEIICCTB
Tewma 3.1. OCHOBHOE CO/Iep)KaHuE 10 OK 01 OK 02
Knaccudukanms,
HoMeHIaTypa I TeopeTrueckoe o0yueHue 1
CTpOCHUE
HeOpraHHIECKHX [Ipenmet Heopranmueckoit xumun. Kinaccudukamnms Heopranndecknx BemecTs. [IpocThie 1 cliokHbBIE BenecTBa.
BEIECTB (OCHOBHBIE KJIACCHI CIOKHBIX BCIICCTB (OKCI/II[I)I, TUAPOKCUBI, KMCIIOTHI, COJII/I). BzaumocBs3b HCOPTraHUYCCKUX 1
BeIIeCTB. ArperaTHble COCTOSHUS BemecTBa. Kpucramumueckre u amopdHsle BemecTsa. THIBI KPUCTATUIMIECKUX
[PEIIETOK (aTOMHAs, MOJICKYJISIPHASI, HOHHAS, METAJUTNYECKas ). 3aBUCUMOCTh (PU3UUECKMX CBOWCTB BEIIECTBA OT
TUIa KPUCTAIIIMYECKON peIeTKH. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEILIECTB OT BUJa XUMUYECKOH CBSA3U U
THTa KpUCTATNYecKoi perneTku. [IprauHsl MHOr00Opa3us BeIecTB
[[pakTHueckue 3aHATUs
HOMCHKHaTypa HEOPraHnM4Y€CKUX BCUICCTB: HA3BAHUC BEIIECCTBA UCXOAA U3 UX XUMHYECKON q)OpMy.HBI 501041
COCTaBIICHHE XUMHUUECKON OPMYITBI UCXO/IS M3 Ha3BaHHS BelecTBa o MexkayHapoaHoi (MIOITAK) wun
TPUBUAIBLHON HOMEHKJIATYPE.
Perrenue mpakTHYECKUX 331aHUH O KIIacCU(PHUKAIINN, HOMEHKIIATYpe U XUMHUYECKHM (POpMYJIaM HeOpraHUIECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHbIN a3, YIJIEKUCIIBIN ra3, aMMHUaK, rallleHas U3BeCThb, HeralleHasi u3BecTh, 1

MUTHEBasl COAA U JPYTUX): HA3bIBATh M COCTABIIATH (POPMYJIIBI XUMHYECKHUX BELIECTB, ONPEACIIAThH
[IPUHAUIEAKHOCTD K KJIacCy.
VcTouHnKN XUMHYECKOH HH(pOopMaLuu (CpeACTB MaccoBOi nHPpopmanuu, cets MuTepHeT u npyrue). [louck

MHGOPMALIMK [T0 HAa3BAaHUAM, HACHTU(PHUKATOpaM, CTPYKTYpHBIM GopMyiam




Tema 3.2. ®usuke- |OCHOBHOE COJEpPIKAHME OK 01 OK 02
XUMUYECKUE
CBOHCTBA Teoperuueckoe o0yueHue
HCOPTaHITICCKIX Metaiibl. O0mmue GU3NIECKHe U XUMUUYECKUE CBONCTBA MeTaJIOB. CIIOCOOBI MOJIy4eHUs. 3HAYCHUE METAIJIOB U
BCILCCTB HEMETAILIOB B IPHUPOJIE M KU3HEAEATEILHOCTH YEIOBEKA M OPraHu3MOB. KOppo3usi METaIOB: BHUALI KOPPO3UH,
CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HH
Hemeramel. OOmue Gu3nyeckue 1 XUMUIESCKUE CBOMCTBA HEMETA/UIOB. TUITMYHBIC CBOWCcTBA HemeTawios [V- VI
rpynn. Knmaccugukanus ¥ HOMEHKIATypa COCIUHCHHN HeMeTaiioB. KpyroBOpOThI OMOTCHHBIX 3JIEMEHTOB B
[pupoae
XMMHUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIICCTB (OKCHUIIOB, THIPOKCH/IOB, KMCIIOT, COJICH U
p.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB ITPOCTHIX BEIIECTB, BOAOPOIHBIX COSTNHEHHH, BEICITUX OKCHIOB H
CUAPOKCUIIOB
I[IpakTHYecKue 3aHATHS
CocTaBieHUE YpaBHEHUN XMMHYECKUX PEaKIUil ¢ y4acTHEM MPOCTHIX U CIOKHBIX HEOPraHMYECKUX BEIIECTB:
METaJIJIOB U HEMETAJUIOB; OKCHJIOB METaJJIOB, HEMETAJJIOB U aM(OTEPHBIX JIEMEHTOB;, HEOPraHUYECKUX KHUCJIIOT,
OCHOBaHWI M aM(OTEPHBIX THIPOKCHIOB; HEOPTAaHMUYECKUX COJICH, XapaKTepU3YIOIIMX WX CBOHCTBa. PemeHue
[MPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUYCCKMX 3aJaHuii Ha CBOWMCTBA, COCTaB, IIOJlyueHHE W Oe30macHoe
MCIIOJIb30BaHNE BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUIECKOHN JIEATEITPHOCTH YEeJIOBEKa
Tema 3.3. OcHOBHOeE coiep:KaHHe OK 01
W nenruduxanms OK 02
JlaGopaTopHble 3aHATUSA
HEOPTaHUYECKUX parop OK 04
BEILIECTB

JlaGopatopHas padora «neHTHdrKanus HEOPraHMYECKUX BELIECTBY.

Permenne skcriepMMEHTaNbHBIX 33/1a4 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAIUIOB, MO PACIO3HABAHUIO U
[TOJIyYEHUIO COEJUHEHNI METAJUIOB U HEMETAJIJIOB.

M nenTrdukanms HEOPraHM4eCKUX BEUIECTB C MCIIOJIb30BAHUEM MX (DU3MKO-XMMUYECKUX CBOMCTB, XapaKTEPHBIX|
KayecTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cynbdar-, KapOOHaT- ¥ XJIOPHI-AHUOHBI, HA KATHOH aMMOHHUS]




KonrtponbHas paboTa

CBolicTBa HCOPraHnv4CCKUX BCUICCTB

2
Paznen 4. CTpoeHue 1 CBOIICTBAa OpraHNYECKUX BELIECTB
Tema 4.1. OCcHOBHOE copiep KaHne OK 01
Knaccudukanms,
cTpocHue u Teoperuueckoe 00ydeHHe
HOMEHKJIaTypa [losiBnieHuE U pa3BUTUE OPraHUYECKON XMMUH Kak Haykd. [Ipeamer opranndyeckoil xumuu. MecTo 1 3HaueHue
OpraHUYECKUX OpPraHUYECKOW XMMHH B CUCTEME ECTECTBEHHBIX HAYK.
BEIIECTB XHMHUYECKOe CTPOCHHE KakK MOPSAAOK COSAMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIC
[OJIOKEHUSI TEOPUH XMMHUYECKOIO0 CTPOEHUSl OpraHudyeckux coeauHeHuii A.M. BytinepoBa. YriiepoIHblil ckenet
OpraHU4YeCKON MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOIO CTPOEHHUS MOjeKynl. M3omepus u
30MEpBI.
[lonste o ¢yHkuMoHANbHOW rpynme. Pamgukan. [IpuHOMIB KIacCUPUKALMKM OPraHUYECKUX COSAUHEHHH.
MexayHapoaHas HOMEHKIATypa H TPUHIMIBL HOMEHKIATYphl OpraHWuYecKkux coenuHeHuil. [lonstHe 00
Q30TCOMACPKALINX COCAWHEHUSAX, OMONOTMYECKH AaKTHBHBIX BEIIECTBax (yrieBoaax, >KUpax, Oelkax W Jp.),
BHICOKOMOJIEKYJIIPHBIX COEIMHEHUSX (MOHOMEp, MTOJIUMED, CTPYKTYPHOE 3BEHO)
[IpakTHueckue 3aHATUs
HomeHkiatypa OpraHM4ecKMX COEAMHEHHWH OTIENbHBIX KJIaccoB  (HACBHIIIEHHBIE, HEHACBIIEHHBIE |
ApPOMAaTHUECKHE YIJIEBOJOPOABI, CHIHUPTHL, (PEHOJNBI, aANbJETHAbl, KETOHbI, KapOOHOBBIE KHCIOTBL M [p.)
CocraBiieHUE TOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (POPMYNI OpPTaHMYECKHX BEIIECTB OTICIBHBIX KIACCOB,
MCTIONB3Ysl MX Ha3BaHUS IO CUCTEMATHYECKOH W TPUBHAIBLHONW HOMEHKJIAType (ITHJICH, alleTWIEH, IJIMLEPHH,
(deHon, popManbaeru, YKCycHasi KHCIIOTa, MIHIUH). PacdeTsl mpocteiinieir GopMybl OpraHMYecKoil MOJIEKYJIbI,
MCXO0/1s1 U3 BIIEMEHTHOTO cocTasa (B %)
Tema 4.2. OCHOBHOE COJIEpKaHNE OK 01 OK 02 OK
CaoiicTBa 04
N — TeopeTrueckoe 00yueHue
COCIMHEHUH

DU3UKO-XUMHYECKHE CBOMCTBA OPraHWMYECKUX COEIMHEHUI OTAEIbHBIX KIaccoB (OCOOEHHOCTH KIACCU(PHUKALUHT U
HOMEHKJIATYphl BHYTPH KJlacca; TOMOJOTHYECKUH psii U oOmas Gopmyna; u3omepus; Qusndeckue CBOWCTBA,;
XMMUYECKHE CBOIMCTBA; CIIOCOOBI MOTYUYEHUS):




- HPCACIIbHBIC YTJIICBOAOPOAbI (a.]'IKaHI:I n LII/IKJ'IOEIJ'IK&HBI). T OpCHUC MCTAHA KaK OAWH M3 OCHOBHBLIX MCTOYHHKOB
TCILJIa B TMPOMBIINIJICHHOCTH U 6LITy. CaoiicTBa OPpUPOAHBIX YIJICBOAOPOAOB, HAXOXKACHUEC B IPUPOAC U
MIPUMCHCHHC aJIKAHOB,

- HCIPCACIbHBIC (a.]'IKeHI)I, AJIKUHbI U a.]'IKaILI/ICHLI) U apOMaTHYCCKHUC YITICBOAOPOAbI. FOpeHI/IC allCTUJICHA KakK|
MCTOYHHUK BBICOKOTCMIICPATYPHOTO INIAaMCHU JJId CBAPKU U PE3KU METAJUIOB

- KHCIIOPOCOIepIKaIie COSTMHECHIS (CITUPTHI U (PEHOIBI, KapOOHOBBIC KUCIOTHI M 3(HUPHI, ATbIETHAB U KETOHEI,
JKUPBI, yriieBoibl). [lpakThyeckoe TpUMEHEHHWE OSTWICHIVIMKOJS, ThulepuHa, ¢eHona. [IpumeHeHue
(hopManbrernia, aneTaibpAeruia, YKCYCHOW KUCIOTH. MBUTa Kak COJM BBICIINX KapOOHOBBIX KHCJIOT. Motorrue
CBOIMCTBa MbLIIa

- a30TcojJepiKallhue COCOUHEHUS (aMUHBI M aMUHOKHCIIOTHI, Oenku). BBICOKOMONEKYISpHBIE COCIMHEHUS
(cuHTeTHYECKUE U OMOJIOTHYECKU-aKTUBHBIC). MOHOMEp, mosmmep, CTpyKTypHOE 3BeHO. [lonnmMepusanus stuieHa)
KaK OCHOBHOE HAallpaBJIEHUE €T0 UCIOJIb30BaHUs.

['eHeTHUecKas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX COCAMHEHHUN

I[IpakTHYecKHe 3aHATHS

CBoiicTBa OpPraHMYECKHX COEIUHEHUI OTAENBHBIX KJIACCOB (TpHBHANbHAS M MEXIyHapOAHAs HOMEHKIATYpa,
XHUMUYECKHE CBOWCTBA, CIIOCOOBI MONYUYCHHUS): TIpeeNbHbIe (ATKaHbl U IUKIIOATKAHbI), HENpeAeibHbIe (ATKEHBI,
QIKHHBI ¥ aJIKaJMeHbl) U apoOMaTHYeCKUEe YIICBOJOPOJIBI, CITUPTHI M (EHOIbI, KAPOOHOBBIE KHCIOTHI H 3(UPHI,
QJIbJIETU/Ibl ¥ KETOHBI, aMHHBI U aMHUHOKHCIIOTHI, BEBICOKOMOJIEKYJISIPHbIE COCMHEHN. 3a/laHusl Ha COCTaBIIEHHUE
YpaBHEHUI XUMHUECKHUX PEaKInii C yuacTHEM OpraHMYECKUX BEIIECTB Ha OCHOBAHHWU MX COCTaBa M CTPOEHUS

CocTaBlieHHEe CXeM peakIuil (B TOM YHCIE IO MPEUIOKEHHBIM IIeTI0YKaM TpEeBpaIleHui), XapaKTepu3yOIX
XUMUYECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHHM OTIEIBHBIX KJIACCOB, CIOCOOBI WX IOJYUCHHS W Ha3BaHUE
OpraHU4eCKUX COEAUHEHUH 110 TPUBUAIBHON UIIM MEKIYHAPOIHON CUCTEMATUYECKOW HOMEHKIIATYpeE.

PernieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHMl Ha CBOMCTBA OpPraHMYECKUX COCIMHEHUMN
OTJEITbHBIX KIIACCOB

JlaGopaTopHasi padoTra

JlaboparopHast pabora "IIpeBpalieHus: OpraHnIecKUuX BEIIECTB TP HarpeBaHUH".
[lony4yeHue STWIEHA W U3y4YEHHE €ro CBOMCTB. MoAaeIMpoBaHUE MOJIEKYJ] M XUMHUYECKUX IPEBPALLEHUN Ha

MIpUMEPE dTaHa, OTUJICHA, AlICTUIICHA U JIP.




Tema 4.3. OcHOBHOE coziep KaHue OK 01 OK
W nentuduxanus 02 OK 04
OpraHUYEeCKHX TeopeTtmueckoe oOydeHue
BEIIECTB, UX
N —— buooprannyeckue coenuHeHus. [IpuMeHeHHe W OHOIOTWYECKas poiib yriaeBogoB. OKHCICHHE YIIICBOIOB -
NpHMeHeHHE B MCTOYHUK DHEPTHU KMBBIX OpraHu3MoB. O0JacTH NPUMEHEHHS aAMHHOKHUCIIOT. [IpeBpaiieHust OelKOB MUINK B
GEITOROH 1 opranusme. buonornueckue (GyHkuun Oenkos. bruonornyeckue GyHKIUM KUPOB. POl OpraHMYeCcKOl XUMHU B
Hpom3BOACTBeHHOH  [PCIICHHH po0IeM MHIIEBOi 6E30MacHOCTH
JICATCIEHOCTH Poib OpraHMYeckoll XWMHU B PEIICHHH MPOOJIeM HSHEPreTHYECKOi Oe30MacHOCTH, B Pa3BHUTHH MEIHIIUHBI,
1CIOBCKA CO3ZIaHUM HOBBIX MAaTEPUaOB, HOBBIX MCTOYHHKOB SHEPTUH (aJbTePHATUBHBIC HCTOYHUKH dHEprun). OmacHOCTh
BO3/ICICTBUS HA JKUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB (YIJIEBOJOPOJBI, CIHPTHI,
(beHOIBI, XJIOPOPraHUYECKUE MPOU3BOIHBIC, ANBACTHIBI M Jp.), CMBICI MOKAa3aTessl MPEAeIbHO IOIMYCTHMOI
KOHIICHTPAIMH
JlaGopaTopHbie 3aHATHS
JlaGopartopHas pabota: "MneHTrUKaIUA OPraHUnYeCKUX COSIMHEHUH OTACIBHBIX KitaccoB" MneHTndukanus
OPraHUYECKUX COCANHEHHUI OTIENBHBIX KJIACCOB (Ha MPUMepe allbIeTHI0B, KpaxMala, YKCyCHOU KHUCIOTHI, OEIKOB
U T.II.) C UCIIOJIb30BAHUEM UX (DU3UKO-XUMHUYECKHX CBOMCTB U XaPAKTEPHBIX KAUECTBEHHbIX PEAKIIHIA
Jlenarypanust Oenka 1pu HarpeBanuu. L[BeTHbIe peakiun 6enkoB. BOZHHKHOBEHNIE aHATMTHYECKOTO CUTHAIIA C
TOYKHU 3PCHUSI XAMUYECKUX MPOLIECCOB MPHU MPOTECKAHMN KAYECTBEHHOMN PEaKIIUH, O3BOJISIONICH
UICHTU(QUIIMPOBATD TIPE/UIOKEHHBIE OPraHMIECKUE BEIIECTBa
KontponbHas paboTa |Crpykrypa 1 cBoiicTBa OpraHMecKUX BELIECTB
3
Pasmen 5. KuHeTHIeCKre ¥ TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH POTEKAHMS XMMUYECKUX PEAKIHIA
CkopocTh OCHOBHOE COJIEpKaHNE OK 01 OK
XUMUYECKHX 0211K1.2
peakuui.
XHUMHUecKoe

paBHOBECHE




Teopernueckoe oGyyenne

CKOpOCTh PEakiuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX ()aKTOPOB: MPHUPOJIbI PEarHPYIONIUX BEIICCTB, KOHIICHTPAIUH
[pearupyronmx BeiecTB, TEMICPATYPhl U TUIOIIAIN PEAKIIMOHHON MOBEPXHOCTH. TerioBbie 3(h(HEeKThl XUMUYIECKHIX
peakiuii. IK30- U SHJOTEPMUUYCCKUE, PCAKIIUH.

OOpaTUMOCTh peakiuii. XUMUYEeCKOE PAaBHOBECHE W €r0 CMEIIECHUE IOJ JACHCTBUEM pa3lUYHBIX (HaKTOPOB
(KOHIIEHTpALUsSI PEareéHTOB WU MPOAYKTOB pEaKIMM, JaBICHHUE, TeMIepaTypa) IS CO3JaHUS ONTUMAaTbHBIX
YCIOBUH MPOTEKAHUSA XUMUYecKuX npoueccos. [Ipunun Jlelllarense

[IpakTHYecKue 3aHATHS OK 01 OK 02
Perienne TMpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha aHaiu3 (aKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE CKOpPOCTH
XUMHYECKON peaknuy, B T.4. C TMO3UIMA 3KOJOTHYECKH IIeTIecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM
IEATEIBbHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbsI U OKPY’KAIOIIEH TPUPOAHON CPENIBI.
PelieHre MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illatense A HaxXOXIEHUA
HalpaBJICHUA CMCHICHUA PAaBHOBECHUA XUMHUYECKOU pC€aknuM u aHajln3 Q)aKTOpOB, BIHUAIOIIUX Ha CMCIICHUC
XIMHYECKOTO PAaBHOBECHS
Pazpnea 6. PacTBOpBI
Tema 6.1. OCHOBHOE cO/iepKaHue OK 01 OK
[TonsiTHE O pacTBOpax
P p Teoperuyeckoe o0yueHue 02
IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COIEP:KaHUE OK 07
PactBopenne kak (U3MKO-XMMHUYECKHi mporecc. PactBopbl. CrnocoObl  MPUrOTOBJICHHS  PacTBOPOB. 1IK1.3
PactBopumMocTts. MaccoBast A0 pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3aTes MNPENENbHO JTOIMYCTUMOMN
KOHIIGHTPAIMH U €T0 HCIIOJIh30BaHUE B OIIEHKE dKOJIOTHUECKOW 0€30IT1aCHOCTH.
[IpaBuia 3KOJOTHYECKH IIeTecO00pa3HOro MOBEAEHHUS B OBITY M TPYAOBOH JEATENFHOCTH B LEISIX COXPAaHEHHS
CBOETO 3/I0pPOBBS M OKPYXAlOMIeW MPHUPOTHOW CpPEIbl; OMACHOCTh BO3JACHCTBHA Ha JKMBBIE OPTraHU3MBI
OINpEAETICHHBIX BELIECTB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUM Ha pacTBOPBL, HCIIONB3yeMble B OBITOBOM 1
[TPOM3BOACTBEHHOM JIEATENLHOCTH Y€JI0BEKA
OcHOBHOe coiep:kaHNe 0K 01
0K 02

JlaGopaTopHbIe 3aHATUSA




Tema 6.2. JlaGopatopnas padota «IIpurotoBneHnue pacTBOpOB». OK 04
VccrenoBanue [lpuroTroBienne pacTBOpPOB 3aJaHHON (MaccoBOW, %) KOHIIEHTpaUWu (C MPaKTHKO-OPUEHTHPOBAHHBIMU 1
CBOICTB PacTBOPOB BOIIpOCaMM) U OIIPEJEIIEHUE CPEIbl BOJHBIX PACTBOPOB.

Permenwne 3a1aq Ha MPUTOTOBJICHUE PACTBOPOB
Paznen 7. Xumusi B ObITY H IPOM3BOACTBEHHOI JeATeILHOCTH Ye/I0BEeKA 4 OK 01 OK

02

Xumus B ObITY 1 OCHOBHOE cofepkanHue OK 04 OK
[TPOM3BOACTBEHHOM
eSTeILHOCTH TeopeTnyeckoe o0yuenune 1 K 1.3
eToBeK [IpodeccrnoHaILHO-OPHEHTUPOBAHHOE COlePKAHMNE

Hogeilmme nOCTMXKEHHS XUMHYECKOH HAyKHM W XHMHYECKOW TexHojoruw. Pomp XuMuu B oOecredeHuH

PKOJIOTHYECKOW, SHEPTeTHYECKOW W THIIEBOW O€30MacHOCTH, Pa3BUTHH MeIWIMHBI. [IpaBuia movcka u aHanm3a 1

XUMHUYCCKON HHGOpMAIMM W3 Pa3IMYHBIX HMCTOYHUKOB (Hay4yHas M y4eOHO-HaydHas JIMTEpaTypa, CPEICTBA

MaccoBoii nHpopmanmu, cetb HTEpHET)

I[IpakTHYecKue 3aHATHS

[lonick W aHanM3 KeWcoB O TPUMEHEHHH XWMHUYECKHX BEHIECTB W TEXHOJIOTUH C YYeToM OymyIei

Mpo(hecCHOHANTBHON JESITeTbHOCTH IO TEeMaM: BaXKHEHIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE 1

MaTepuaibl, KPaCKH, CTEKJIO0, KepaMUKa, MaTepUaIbl IS 3JIEKTPOHUKH, HAHOMATEePHAIIbl, TEKCTHUIIHHBIE BOJIOKHA,

MCTOYHUKH SHEPTHH, OPraHUYeCKre H MUHEPAJIbHbIC yI00pEHUs, JIEKapCTBEHHBIC BEIIECTBA, OBITOBAsI XHUMHUSI.

Samura: [IpencTaBieHne pe3yabTaToB pelieHus KeicoB B popMe MUHU-TIOKIIA/IA ¢ IPe3eHTalneH

IIpoMe:xyTOUHAas1 aTTecTanus mo Aucuuniude ( AuddepeHupoBaHHbIN 3a4eT) 1

Bcero
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1. YCJIOBMS PEAJIM3ALIMU ITPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JTACIMILINHBI

1.1. TpeGoBanusi K MUHUMAJIILHOMY MATEPHAILHO-TEXHUYECKOMY 00€CIIeUeHHI0
Hdns  peanuzandu OporpaMMbl  JUCHUIUTMHBI JOJDKHBI  OBITH NPEIYyCMOTPEHBI  CIEAYIOLIHE
crielMalIbHbIE TIOMELICHHUS: YIeOHbI KaOMHET XUMHHU W/WiIH y4eOHONH XUMHUYECKOH 1abopaTopuu.

Oo6opynoBaHue y4eOHOr0 Ka0wmHeTa (HATJIAHBIE TOCOOHMS): HAOOPHI IMIAPOCTCPKHEBBIX
MOJIeTIel MOJIEKYJI, MOJENIN KPUCTAIUTMYECKUX PEMIETOK, KOJUIEKIIMH MPOCThIX U CIOXHBIX BEIIECTB W/WIH
KOJUIEKIIMM TIOJMMEPOB; KOJUICKIMSI TOPHBIX IOPOA W MHUHepanoB, Tabnwmma MenneneeBa, ydeOHBIE
¢napMBl, I POBBIE 00pa3oBaTENbHBIE PECYPCHI.

TexHu4yeckue cpeacrBa 00y4YeHMsI: KOMIIBIOTEDP C YCTpPOWCTBAMH BOCIIPOM3BEICHUS 3BYKa,
MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C DSKpaHOM, MyJIbTUMEAWHHAsS JOCKa, YKa3Ka-TIpe3eHTep Ul
[pE3EHTaLUH.

Oo6opynoBanue Jjadopatopuu u Ppadoyux MecT Ja0OPATOPMU: MEH3YPKH, IMHUIETKH-
KaleIbHUIIBI, TEPMOMETPHI, MHUKPOCKOI, IYIbI, MPEIMETHbIE M IOKPOBHBIE CTEKJIA, IUIAHIIETHI I
KalembHBIX peaknui, QuIbTpoBaibHas Oymara, TPOMBIBAIKH, CTEKISHHBIE MPOOUPKH, PE3UHOBEIE
mpoOku, ¢GOHApPUKH, HAOOP PEaKTHBOB, CTEKISTHHBIC TMAJTOYKH, INTATHBBl I MPOOUPOK;MEpHEIE
UUIUHAPL, BOPOHKH CTEKIISIHHBIC, BOPOHKH NelNUTeNnbHble nunuHapudeckue (50-100 mur), cTymku c
nectukoM, ¢GapdopoBble 4YalIKW, MHHOETH, (QWIBTPH OyMakHbIC, BaTa, Mapis, YacoBbIE CTEKJa,
ANIEKTPOILTUTKH, Ja00paTopHbIe IITATHBBI, CIIUPTOBBIE TOPENKH, CITUYKH, MPUOOD LIS TONYyYSHHS Ta30B
(nmm mpoOupKa ¢ Ta300TBOAHON TPYOKOM), NepKaTeNu A MPOOUPOK, CKISTHKY JIJISl XpPAaHSHHS PEaKTHBOB,
pasmaTouHble TOTKH, XuMmudeckue crakanbl (50, 100 u 200 mi);mmaTeny; THHLIETH; TUTEIbHBIE UL,
CeKyHIIOMepHI (Taiimepsl), MepHbIe podupku (Ha 10-20 mu) u mepHbie KoaOHI (25, 50, 100 u 200 M),
BojsiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC IMAaJOYKH; KOHWYEeCKHe KOJObI Juist TutpoBanus (50 u 100
MII); MHIWKATOpHBIE TMOJNOCKMA JUIsi ompefeneHus pH © crangapTHas WHAMKATOpHAs —IIKaja;
YHUBEpCANbHBIA WHAWKATOP; muneTkr Ha 1, 10, 50 mu (wnu mozatopsl Ha 1, 5 u 10 M), OropeTku Juis
TUTPOBaHUs, MeIUIMHCKHE mmpuilel Ha 100-150 My, nabopaTopHbie W/WIM aHATUTHYECKHUE Bechl, PH-
METpBI, CYIIWIBHBIN mKad, 1 p. JabopaTopHOE 000PYIOBAHHE.

1.2. Mudopmannonnoe obecnedenne peau3amuu NPOrpaMmbl

1. Jns peanusanuu mporpaMMbl OuGIMOTEUHBIH (OHI 00pa30BaTENLHOM OPraHU3allUN J0JDKEH
WMETh TIeYaTHBIE W/WIM  JJEKTPOHHBIE  OOpazoBaTelbHbIE W HH()OPMAIMOHHBIE  PECYPCHI,
PEKOMEH/IOBaHHBIC JUIS UCIIONB30BaHUS B 00pa3oBaTElIbHOM MpOIECCEe, HE cTaplie 5 JIET ¢ MOMEHTa
W3JIaHuS.

2. PekoMeH/lyeMble IEYaTHbIE M3aHHs MO pPealu3alud 00Ie00pa30BaTeNbHON IUCIUILTHHBI

MpEaACTABJICHbBI B METOANYCCKUX PEKOMEHAAMAX 10 OpraHU3aIlun 06y‘ICHI/I$I.

HudopmanuoHHoeodecnedeHnepeaTn3auuIporpamMmal

1. Jspeanm3anuuporpaMMbI0nOINOTeUHBIH(OHI00Pa30BATEIFHONOPTAHU3AINHA OJKEH UMETh
TICYATHBIC W/WITH JIEKTPOHHBIE 00pPa30BaATEILHBIE
HAH(OPMAIMOHHBIEPECYPChI, PEKOMEHI0BAHHBIE JISIMCIIONb30BaH USIBOOPA30BaTEIbHOMIIPOLIECCE, HECTAPIIIETIS
TUJIETC MOMEHTA M3/1aHus.

2. P CKOMCHAYCMBIC NTCYATHBIC U3JaHUA 110 pCATU3aALNN
O6H.IeO6pa3OBaT€HLHOﬁIlHCHHHHHHLIHpeLlCTaBHCHLIBMGTOIII/I‘{CCKI/IXpCKOMCHZ[aI.lI/ISIXHOOpFaHH3aI_II/II/IO6y‘leHI/I$I.
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IlepeyeHb pekoMeHayeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOI
JIMTEPaTypbl

OCHOBHBIE HCTOYHHKM:

Xumus. bazoBelit ypoBenb: 10—11 knaccel 2-¢ uza., uctp. u gon. Yueonuk aiuss COO
Auncdunorenona U. B., ba6kos A. B., [Tonkos B. A. 2024.

https://urait.ru/index.php/cabinet/bookmarks (FOPAWT)

]_IOHOJ'IHI/ITGJII)HBIC HNCTOYHHUKH

1. Andunorenona, M. B. Xumus : yaeOHHK U IPAKTUKYM TSI CPETHETO
npodeccuonansuoro oopazosanus / . B. Audgunorenosa, A. B. babkos, B. A. TlonikoB. — 2-¢
u31., uctp. u gon. — Mocksa : U3narensctBo KOpaiit, 2024. — 291 c. — (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-11719-6.

TexcT : anexTpouHslii / ObpazoBarenbHas muatdopma FOpaiit [caiiT].URL:
https://urait.ru/bcode/538526

2. XuMus : Y4eOHUK ISl CpEHETr0 MPOo(ecCHOHATBHOTO
obOpazoBanus / 1O. A. Jlebenes, I'. H. ®anees, A. M. T'ony6es, B. H. lllanosaxn ;
noj obmiet pepakiueit ['. H. @aneeBa. — 2-e uzn., nepepad. u qon. — MockBa :
M3narensctBo KOpaiit, 2024. — 431 c. — (IIpodeccruonansuoe odpa3zoBaHue). —
ISBN 978-5-9916-7723-3. — Texcr : anexktponHslii / OOpazoBarenbHas
wiatdopma FOpaiit [caiir]. URL: https://urait.ru/bcode/537876

Hcnonvzosanue pecypcos cemu Uumepuem http://www.1gl.ru, snekmponuulx
oubaUOmEK.

Onekmpounnas bubnuomeunas cucmema Znanium https://znanium.ru
O6paszosamenvhas niampopma FOPAUT https://urait.ru

Ennnas xosuteknus 1udpoBbix 00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru

Nudopmarmonnas cucrema «EarMHOE OKHO 10CTyIa K 00pa3oBaTeIbHbIM
pecypcamy». http://window.edu.ru/

denepanbhblil mopran «Poccuiickoe oopazoBanue» http://www.edu. .ru
6.
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2. KOHTPOJIb U OIIEHKA PE3VJIbTATOB OCBOEHUS OBIIIEOBPA30OBATEJILHOM
JTACHUTLIAHBI

KonTponp u omeHKa pe3yibTaTOB OOYYEHHS OCYIISCTBISIETCS IIpenojaBaTelieM B Tporiecce

MPOBEJCHHUS TPAKTUYECKUX 3aHATHH W JaOOpaTOPHBIX pPabOT, TECTHPOBAHWSA, a TAKXKe BBITOJHEHUS

O6y‘laIOHII/IMI/IC$l UHIAWBUAYAJTBbHBIX

3aJlaHui, TPOEKTOB, WCCICAOBaHUN. Pe3ynbratel 00y4eHUs

OmnpeaAcadgr0T, 4YTO 06yqafonmec;1 JOJDKHBI 3HATh, MNOHUMAThb W JACMOHCTPUPOBATH IO 3aBCPUICHHUU

H3y4YCHUA NJUCHUILIIMHBI.

Hns  popmupoBaHns, KOHTPONS W OLEHKA pPe3yJIbTaTOB OCBOEHUS YYeOHOW TUCITUILTHHBI

WCIIONB3yeTCAd CHUCTEMa OICHOYHBIX MEPONPUATHA, NPEACTABIAIONAs COO0H KOMIUIEKC Y4eOHBIX

MEpPOIPHUATHH, COTIACOBAaHHBIX C pe3yibTaTaMu o0ydeHus u chopmynupoBaHHbeix ¢ yuetom OI'OC CO0

(npenmetHnsbie pe3ynbTarhl o aucuuminae) u @TOCCIIO.

Ne OK/IIK | Moayas/Pa3nen/Tema Pe3yabTar o0yuenus THunbI 0LIEHOYHBIX MePONPUATHI
| |OcHoBHOe conep:kaHue
1 Pasnes 1. OcHOBBI @dopMyJIMpPOBaTH 6a30BbIE
CTPOeHMsI BelecTBa MOHSITHS ¥ 32AKOHbI XHMHH
1.1 |OK 01 CTpoeHue aToMOB CocTaBlIATh XUMUYECKHE 1. Tect «CtpoeHune aToMOB
XUMUYECKHX DJIEMEHTOB U [(POpMYJIBI COSTUHEHUH B XUMUYECKHUX IEMEHTOB U MPUPOJa
[pHpOIa XUMUYECKON COOTBETCTBUU CO CTEIIEHBIO [XHMHUYCCKOU CBSI3UY.
CBSI3H OKHCJICHUSI XUMHUYECKHX 2. 3amaun Ha COCTaBIICHHUE
9JIEMEHTOB, UCXOS U3 XUMUYECKUX (POPMYIT JBYXaTOMHBIX
BaJICHTHOCTH U 311 € KTP O OTP|COeTUHEHNH (OKCHUIOB, CYIh(PHUIOB,
1 1ate 1 b H O CTH TCHIIPUIOB U T.11.).
3. 3agaHus Ha UCTIOJIb30BaHUE
XUMUYECKON CUMBOJIMKY U Ha3BaHUMI
COEJIMHEHUI 110 HOMEHKJIAType
MeEKTyHapOJITHOTO COI03a
TEOPETHUYECKON U IPUKIIAJHON XUMUU
U TPUBHAIBHBIX Ha3BaHUH JUIs
COCTaBJICHUS XUMHUYECKUX (HOPMYIT
IBYXaTOMHBIX COETUHEHHUI (OKCHIOB,
Cynb(UI0B, THAPUJIOB U T.II.) H
pyruxX HEOPraHWYECKUX COCAMHEHHUN
OTIENBHBIX KIIacCOB
1.2 10K 01 [leproanaecKuii 3akoH 1 |XaPaKTePH30BaTh 1. Tect «Metamnueckue /
OK 02 ra6mmna JLU. XUMHUYECKUE DJIEMEHTHI B HEMETAJIIMYECKHE CBOWCTBA,
Menneneena COOTBETCTBHH C UX PIIEKTPOOTPHULIATEIBHOCTD U CPOJICTBO
[10JIO)KEHUEM B K 2JIEKTPOHY XUMUYECKUX JIEMEHTOB
[IEpUOANYECKOM cucTeme B COOTBETCTBHE C UX AIEKTPOHHBIM
XUMHUYECKUX JIEMEHTOB CTPOCHHEM U
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OK/IIK

Moayas/Pa3znen/Tema

Pe3yabTaT 00yueHus

THIbI OLEHOYHBIX MePONPHUSTHI

JI.11. Menneneesa

[TOJIO’KEHUEM B TIEPUOIUIECKOI
crcTeMe XUMHIeCKHuX 3yemMeHToB JI. 1.
MenieneeBay.

2. IlpakTuyeckue 3alaHus Ha
YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMUYECKUX
PIEMEHTOB U MEPUOIUYECKUM
M3MEHECHUEM CBOMCTB XUMUYECKUX
SJIEMEHTOB U UX COCTUHCHUH B
COOTBETCTBHUH C MOJOKEHUEM
[lepuoauueckoil cucteme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTHUIECKHE 3aJaHNs Ha
XapaKTePU3aIUI0 XUMUIECKIX
QIIeMEHTOB: «MeTtammdeckue /
HEMETAJNIMISCKHE CBOMCTBA,
DIIEKTPOOTPULIATEIEHOCTD M CPOJICTBO
K 3JICKTPOHY XMMUUYCCKUX IJICMCHTOB
B COOTBETCTBHUE C MX DJICKTPOHHBIM
CTPOCHUEM U TTOJIOKCHHUEM B
[EPUOINYECKON CUCTEME XUMUICCKUX

hnemenToB J[.M. Menneneesa»

Paznea 2. Xumuueckne

peakiuu

XapakTepu30BaTh THIIbI

XUMHYECCKHUX pealcum‘/'l

KonTpoabHasa padora «CTpoenune

BEIIECTBA U XUMHUYECCKHUE PCAKIITUN»

38




2.1

OK 01
OK 04

THIIBI XUMHYECKUX

[peaKuuii

COCTaBJISITh PEaKIUK
COeMHEHNS], PA3I0KEHUS,
0OMeHa, 3aMeIleHHUS,
OKHCIIUTENBLHO-

BOCCTAHOBUTCJIbHBIC pCAKIINN

1. 3amauu Ha cocTaBJICHUE YpaBHCHUI
[peaKLnid:

- COCITUHCHUS, 3aMEIICHHS,
pasIoKeHHsI, 0OMEHa;

- OKHUCITUTEIHHOBOCCTAHOBHUTEILHBIX
peaKinii C UCTIOJIb30BAaHUEM METO/A
PIICKTPOHHOTO OaaHca.

2. 3amaun Ha pacyeT Macchl BEIIECTBA
i 00bEMa

ra3oB [0 H3BECTHOMY KOJIMYCCTBY
BEIICCTBA, Macce WM 00BEMY OJTHOTO
13 yYaCTBYIOIIUX B PEAKI[UH BEUICCTB;
pacuéThl Macchl (00bEMa, KOJTUYECTBA
BeleCTBa) POJAYKTOB PEaKIUH, SCITH

0JTHO M3 BEIIECTB UMEET

39




Ne OK/TIK Monyas/Pa3znen/Tema PesyabTar 00yuennst THNBI OEHOYHBIX MepPONPUATHI
[pUMecH
2.2 DIIEKTPOITUTHIECKAS CocCTaBJisATh ypaBHEHUSI 1. 3ananus Ha cocTapieHne
mcconyanys U MOHHBI — [XUMHUYECKUX PEeaKIUuH MOJICKYJISIPHBIX U HOHHBIX PEaKIHU C
00MeH MOHHOTO 0OMEHa ¢ ydacTuem | 1aCTHCM KUCJIOT, OCHOBaHMH 1
Heopranmueckux pemects  [COV1€H, YCTAHOBICHUE H3MEHEHUS
KHCIIOTHOCTH CPEJIBI
2. JlJabopaTtopHas padota "Turrber
XUMHUICCKUAX peaKIuii"
3 HccaenoBath crpoenne 1 |KonTpoabHas padora «CoiicTBa
Paznen 3. Ctpoenne u
. CBOWCTBA HEOPTAHUYECKUX [HEOPraHUYECKHUX BEIIECTB)
cBoOiicTBa
BeIIECTB
HeOpPraHUYeCKHX BellecTB
3.1 |OK 01 IIK.. Knaccudukarus, Knaccudummponartb

HCOPTraHNYCCKUX BCHICCTB

HOMEHKJIaTypa U CTPOCHHE

COOTBCTCTBHU C UX

CTPOCHUEM

HCOPTraHUYCCKUC BCIICCTBA B

1. Tect «HomeHnknaTypa u Ha3BaHUE
HEOPraHMYECKHX BELIECTB UCXOS U3
UX XUMUYECKOH (POPMYIIbI UK
COCTaBJICHHE XUMHUYECKON (POPMYJIBI
MCXOJs U3 Ha3BaHUs BELIECTBA 110
MEKTyHAPOAHON WM TPUBUATIBHOU
HOMEHKJIaType».

2. 3amayu Ha pacyeT MacCOBOM TOIH
(Macchl) XUMHYECKOTO
PreMeHTa(COSTUHEHHS )B MOJICKYTIE
(cmecn).

3. IlpakTudeckue 3agaHust 1o
KJIacCU(pUKAINN, HOMEHKIIAType U
XUMUYeCKUM popmynam
HEOPraHMYECKHX BEIECTB
Pa3IMYHBIX KIIaCCOB.

4. IlpakTuyeckue 3a1aHus Ha
oTIpeiesIeHIE XUMUYECKON
AQKTUBHOCTH BEILECTB B 3aBUCHMOCTH
BUJa XMMHUYECKOW CBSI3U U THIIA

KPHUCTAJUIMYECKON PELIETKU
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3.2

OK 01
OK 02
[1K...

DHU3NKO-XUMHYCCKUE

BCIICCTB

CBOMCTBa HCOPraHn4CCKUux

'Y cTaHaBIMBaTh 3aBUCHMOCTD
(bHSI/IKOXI/IMI/I'-ICCKI/IX CBOMCTB
HCOPTaHUYCCKUX BCHICCTB OT
CTPOCHU aTOMOB U MOJICKYIJI,
d TAKOKC THIIA

KpI/ICTaJIJ]I/IIIeCKOfI PCHICTKH

1. Tect «OCOOEHHOCTH XUMHUYCCKHUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aMPOTEPHBIX
TUAPOKCUJIOB U COJICII.

2. 3amaHusa Ha COCTaBJICHUE
YPaBHEHUI XUMUYECKUX PEAKLUN C

YJaCTHEM NPOCTBIX U CIIOXKHBIX

HEOPraHUYECKUX BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJUIOB U
aMQOTEPHBIX JIEMECHTOB;
HEOpraHUYECKUX KHUCIOT,
OCHOBaHUH 1 aM(pOTEPHBIX
CUIIPOKCHUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI IOJyYECHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aJaHNs Ha
CBOIMCTBA U MOJy4YCHUE

HEOPraHU4YCCKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Wnentuduxanms

HCOPIraHUYCCKUX BEIICCTB

lccnemoBaTh KaUeCTBEHHBIC
[P€aKIIUN HEOPTraHUICCKUX

BCIICCTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJaHMs 110 COCTABIICHUIO
XUMUYECKHUX PEaKLUH ¢ ydacTHEM
HEOPraHMYECKHX BELIECTB,
MCIONb3YEMBIX AJIST UX
nneHTH(GUKany.

2.JIaGoparopHas pabora:
"UneHTudukanms HeOpraHMIeCKUX

BelecTs"

Pasnpea 4. Ctpoenne u
CBOICTBA OPraHNYeCKHUX

BCIIIECTB

HccnenoBathb cTpoeHHE H
CBOICTBA OPraHNYeCKHX

BCIIECTB

KontpoibHas padora «CTpoeHne
W CBOICTBA OPraHNYeCcKHX

BCIIICCTB)»
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4.1

OK 01
IK...

Knaccugukanus, ctpoeHne
11 HOMEHKJIaTypa

OPraHNYCCKUX BCHICCTB

Knaccupunuposatsb
OpPraHNYECKHE BEILECTBA B

COOTBCTCTBUHU C UX CTPOCHUEM

1. 3aganus Ha cocTaBieHHE
Ha3BaHUN OpPraHUYECKUX
COEJIMHEHUI 10 TPUBUAJIBHOM WU
MEKIyHAPOAHON CUCTEMATHUECKOM
HOMEHKJIAType.

2. 3aiaHus Ha COCTaBJICHHE
[TOJTHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hopmy
OpPraHUYECKUX BEIIECTB OTACIBHBIX
KJIACCOB.

3. 3aauM Ha OIIpeieIeHH e
mpocteiiei GopMyIbl
OpPraHUYECKON MOJICKYJIbI, HCXOIS

13 2JIEMEHTHOTO cocTaBa (B %)
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Ne OK/TIK Monayas/Pa3aen/Tema Pe3yabTat 00yuenus THIbI OLEHOYHBIX MEPONIPUATHI
4.2 0K 01 CBOICTBa OpraHUYECKUX  |Y CTaHABJIMBATh 3aBUCUMOCTH (1. 3anaHus Ha COCTaBJICHUE
OK 02 OK |coennnenuit (M3MKOXUMHUYECKHUX CBOWCTB |ypaBHEHHI XUMHYECKHX PEAKIIUM C
04 IIK... OPraHMYCCKUX BELIECTB OT  |y4acTHEM OPTaHWYECKHUX BEIIECTB Ha
CTPOCHUS MOJIEKYI OCHOBAaHUH X COCTaBa U CTPOCHHSI.
2. 3agaHust Ha COCTaBJICHUE
YpaBHEHUI XUMUYECKHUX PEAKLUM,
MJLTIOCTPUPYIONINX XUMHYECKHE
CBOIMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHMUS TAHHBIX PEaKIi U
TCHETHYECKON CBSI3M OPTaHHUECKUX
BEIIECTB pPa3HBIX KIACCOB.
3. PacuerHble 3a1aun 0 ypaBHEHHAM
[pEaKIuii C yUaCcTHEM OPTraHUYeCKUX
BEIIICCTB.
4. JlabopaTtopHas paboTa
"[IpeBparienns opraHuYecKuX
BEIICCTB [TPH HarpeBaHUH"
4.3 |OKO01 Wnentuduxanms VccnemoBath KaueCTBEHHBIE 1. IpaKTKO-OpHEHTHPOBAHHBIE
OK 02 OpraHMYECKUX BEIIECTB, HX [PEAKIIHNH OPraHHUeCKHX 3a/laHis II0 COCTABIICHUIO
OK 04 3HAUYCHUE U IPUMEHEHNE B (COCMHEHHH OTAEIHHBIX KUMITIECKHX PEAKIMH C yIacTHeM
K. GLITOROI I TACCOB OpraHUYECKUX BEIECTB, B T.U.
[POM3BOICTBEHHOI MCIIOJIB3YEMBIX IS UX
NesITeNIbHOCTH YelloBeKa MACHTH(UKALMH B ObITY 1
MPOMBIIIIIEHHOCTH.
2 .JlaGoparopHas pabora:
"UnenTrduKanys opraHnuecKux
COEIUHEHNU OTAEIbHBIX KJIaCCOB"
5 Pasnien S. XapakTepu3oBaTh BJIHSIHUHE
Kunernieckue u Pa3IHYHBIX (PAKTOPOB HA
[ (LD 20 (8 AL paBHOBECHE U CKOPOCTh
FEL LI g (U XHMHYECKHX PeaKiuii
NMPOTEKAHUS XUMHYECKNX
peaxkuuit
5 |OK 01 OK |CKOpOCTh XUMHYECKHX XapaKTepH3OBaTh BIMAHHE [IpaKTHKO-OPHEHTHPOBAHHbIE
02 TIK...  |peakiuii. XUMHYIECKOE KOHIICHTpALN

[paBHOBECHE

[pearupyroumx BEIecTB U
TEMIEPaTyphl HA CKOPOCTh
XUMUYECKHUX PeaKIni

XapakTepru30BaTh BIUSIHUE
M3MEHEHUS KOHIIEHTpaluu

BEIIIECTB, PEAKITUN CPEIIBI 1

TEOPETUUYECKHE 3alaHNs] HA aHAJIU3
(haKkTOpOB, BIUSIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOH PEAKIIHH.
[IpakTHKOOPUEHTUPOBAHHBIE 3aJaAHUS
Ha IpUMEHEeHNe nmpuHnumna Jle-

[HlaTtenne I HAXOXKIAEHUS
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OK/TIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THNBI OEHOYHBIX MepPONPUATHI

TEeMIEpaTyphl HAa CMEILLIEHUE

XUMHUYCCKOI'0 paBHOBECHSA

HaIpaBJICHUA CMCIICHUA PaBHOBECUA
XUMHAYECKOU pC€aKmn U aHaJIN3
q)aKTOpOB, BIIMAIOOINX HAa CMCIICHUEC

XUMHUYCCKOI'0 paBHOBECHA

6 HccnenoBaTb HCTHHHBIE
Pa3znen 6. PacTBopbl PACTBOPBI C 3aJAHHBIMH
XapaKTepHCTHKAMHU
6.1 OKO01 [TonsiTHE O pacTBOpax Pa3nuuaTh HCTUHHBIE 1. 321241 HA PUTOTOBJICHHE
OK 02 [PACTBOPBI DACTBOPOE.
IK... 2. IIpakTHKO-OpHEHTHPOBAHHBIE
p p p
pacueTHBIC 3a/laHUs Ha TUCIIECPCHBIC
CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBOW H
IPOM3BOJICTBEHHOMH JAESATEILHOCTH
qeIoBeKa
6.2 OKO01 Vccnenosanue ceoiicts  [Mccnenosars pusuko- JlaboparopHast paboTta
OK 04 PacTBOpPOB XUMUYECKHE CBOMCTBA "[IpuroToBicHue pacTBOPOB"
IIK... HCTUHHBIX PaCTBOPOB

Il [IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepsKaHue (CoAepKaHNe MPUKIATHOTO MOLYJIs1)

7 Pa3znen 7. OuenuBath MOCIEACTBHSL  Bamura Keiica (¢ yaeTom Gyxyureii
Xumus B ObITY U ObITOBOM H npogeccHoHATBLHOMN JesTeJIbHOCTH)
MPOU3BOACTBEHHOM MPOH3BOACTBEHHOM
NesiTeIbHOCTH YesioBeka |[eATEILHOCTH YeloBeKa ¢

MO3UIMI DKOJIOTHYECKOM
0e301acCHOCTH
OK 01 XuMus B ObITY U OueHuBaTh NOCIEACTBHSA Keiic (¢ yaeroM Gyymei
OK 02 POU3BO/ICTBEHHOH ObITOBOT 1 npo(ecCHOHABHON EATENbHOCTH)
OK 04 IeATENFHOCTH YeJIOBEKa  [IPOU3BOACTBEHHON BO3MOKHEIE TEMEI KEICOB:
OK 07 JIeATENILHOCTH YEI0BEKA C |1, [JoTeruieHne KInMaTa i
I1K...

MO3UIINN DKOJIOTHUECKON

0€30MMaCHOCTH

BBICBOOOK/ICHHE Ta30BBIX THIPATOB CO
JHA OKEaHa.

2. byaymue matepuansl JUis aBua-,
MaIlIHO- U IPUOOPOCTPOEHUSI.

3. HoBble MaTepuabl sl COTHEUHBIX
OaTapeid.

4. JlekapcTBa Ha OCHOBE

[PACTUTECIILHBIX IIPETIapaToB
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