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[Tpunoxenue 1. Paboune mporpammbl y4eOHBIX TUCHILIUH
[Tpunoxenue 1.12 PaGouas nporpamma yuebHo# nucrumanasl OO 12 Xumus

JlemaprameHT 00pa3oBaHus U HAYKH roposia MOCKBBI
TF'ocynapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHUe
BbICIIET0 00pa30BaHusi ropoaa MoCKBBI

«MOCKOBCKUI IrOPOJACKOH MeJArOri4eCKM YHUBEPCUTET»
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PABOYAS IPOI'PAMMA YUEBHOM JUCHUTLIUHBI
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEFHOM JTUCHUTLJINHBI
«0OO0I.12 Xumusn»

1.1. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:

YyeOHast aucuuInHa « XUMUSD) SBISETCS 00s13aTEIbHON YacThio 0011e00pa30BaTeIbHOrO UK
oOpazoBarenbHOi mporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO mo cnenumansHocTH «lIpemonaBanue B
HavyaJIbHBIX KIJIACCAX.

Ocoboe 3HaueHUe AUCIUIIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01, OK 02, OK 04,

OK 07 ulIK 2.4, TIK 3.5.
1.2. Heab ¥ muiaHupyembie pe3yJbTaThl 0CBOEHHUS JUCUMILIIUHbI:
B pamkax mporpammpl yueOHON AMCIUIIIMHBI 00yJaIONTUMUCS OCBAWBAIOTCSI YMEHUS M 3HAHHS

Kox
IIK, OK

YmMmenus

3Hanuga

OK 01.
Br16upath criocoOsr
pelIeHus 3a1aq

- pacro3HaBath 3ajavy u/uim
npobeMy B podecCHOHATILHOM
H/UIIN COLIMAIBHOM KOHTEKCTE;

- pacro3HaBath 3a7ady U/uim
npobiemMy B mpodecCHOHATEHOM
H/UIN COLMAIBHOM KOHTEKCTE;

HpO(beCCHOHaHBHOﬁ - AaHAJIM3UPOBATD 3a1a4y H/Uad - AHAJIM3UPOBATD 3aa1y H/uau
JACATCIIBHOCTH HpO6JIeMy U BBIJCIISTH €€ COCTABHbBIC Hp06neMy U BBIJCIISITh €€ COCTaBHBIC
INPUMCHUTCIIbHO K 4qacCTu, 4aCTH,; OIIPCACIIATD OTallbl PCIICHUA
PpasiInuHbIM - OIIpCACIIATD STallbl PCIICHUA 3aJa4u,

KOHTCKCTaM 3aJa4u, BbISABJIATH U 3(1)(1)€KTI/IBHO - BbISIBJIATH U Sq)(beKTI/IBHO HCKaTb

MCKaTh HH(OPMAIIHIO, HEOOXOIUMYIO
JUIS PeIlieHus 3a]auu U/WIH
pOOIIEMBI;

- COCTaBJIATH IJIaH ACHCTBUSA;

- OIIPEACNIATh HEOOXOIUMBIE
pecypchl; IPUMEHSTh aKTyalbHbIE
METOBI pabOTHI B
npodeccuoHaNbHON U CMEXHBIX
chepax;

- pea’In30BbIBATh COCTABIEHHBII
TIJIaH; OIIEHUBATH MOCJIEICTBHS CBOMX
(caMOCTOATETHHO C TOMOIIIBIO
HaCTaBHUKA).

- YMETb BBISBIISITh XapaKTEPHbIE
MIPU3HAKK U B3aMMOCBSI3b H3YUCHHBIX
MOHATUN, TPUMEHSATh
COOTBETCTBYIOIIHE MMOHATUSI TIPU
OMMCAHUU CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX NPEBPAILCHU;

- BBISIBJISITH B3aMOCBSI3b XUMHUYECKHUX
3HaHUH C MOHATUIMH U
MIPEACTABICHUSMU JPYTUX
€CTECTBEHHOHAYYHbIX MIPEIMETOB;

- YMETb UCIIOJIb30BaTh HANMEHOBAHUS
XUMHUYECKHUX COCTMHEHUI
MEXTYHapOJAHOIO COI03a
TEOPETUYECKON U MIPUKIIATHOW XUMUHU
Y TpUBUAJIbHBIC HA3BAHUS
BOKHEHININX BEIIEeCTB (ITUJIEH,
alleTUJIeH, IIUIEepUH, PeHo,
(dhopManbaeru, yKCyCcHas KHCIIOTa,

nH(popMaLrio, HeOOXOUMYIO IS
peIICHHS 3a]1a41 U/HITH TIPOOJIEMBI;

- COCTaBIIATH ILJIAH JICHCTBHUS,
OIpENeNsITh HEOOXOAUMBIC PECYPCHI;
- IPUMEHSTH aKTyaTbHBIC METOIBI
paboThI B PO eCCHOHAIBHON 1
CMEXHBIX chepax;

- pear30BBIBATh COCTABJICHHBIM
TUIaH,

- OIICHUBATh MMOCJIE/ICTBUSI CBOMX
(caMOCTOSATENHHO C TTOMOIIIBIO
HACTaBHHKA)

- CHCTEMY XUMHUYECKHX 3HAHUH,
KOTOpasi BKIIFOYAeT:

OCHOBOTIOJIAT AIOIINE TIOHSATHS
(XMMUYECKUIl DTIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
d-37eKTpOHHbBIC OPOUTAITH ATOMOB,
WOH, MOJICKYJIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATETFHOCTD, CTETICHD
OKHCJICHHSI, XHMHUYECKasl CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBINA 00BEM,
YTJIEPOJIHBIN CKEJIET,
GyHKIIMOHATBHAS TPYITA, PaAUKA,
HU30MEPHSI, U30MEPHI,
TOMOJIOTUYECKUH PsiJ, TOMOJIOTH,
YIII€BOAOPOIBI, KUCIOPOA- U
a30TcoJepKaIIue COCTUHEHUS,
OHMOJIOTMYeCKH aKTHBHBIC BEIIECTBA
(yrneBopl, )KUpPBI, OETTKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSMHEHHSI,
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[JIMLVH, YTAPHBIA a3, YIJIIEKUCIBIA
ra3, aMMHUaK, raiieHasi U3BecTb,
HeralieHasi U3BeCTh, IUThEBAs CO/IA U
JIPYTHUX), COCTABIATH (hOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX
peakuii, OOBSICHITh UX CMBICIT;
MOATBEPKIATh XapaKTEPHbIE
XMMHYECKHUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMH U 3aMUCIMU
YpPaBHEHU XUMHYECKUX PEAKIUN;

- YCTaHABIUBATbh NMPUHAJJICKHOCTD
M3yYEHHBIX HEOPraHUYECKHUX U
OpraHUYECKUX BELIECTB K
ONpeIEICHHBIM KJIaccaM U rpyIIam
COCIMHEHM, XapaKTepU30BaTh UX
COCTaB ¥ Ba)KHEHUIIINE CBOIICTBA;

- OINIPEACIIATh BUABl XUMUYECKUX
CBsI3el (KOBaJIGHTHAs, MOHHAS,
MeTaJJIn4ecKasi, BOJOPO/IHAs ), TUIIbI
KPUCTAJUTMYECKUX PEIIECTOK BEIIECTB;
- KJ1accu(UUIUPOBATh XUMHUECKHE
peakiuu

KpPUCTAJNTNYECKasi PEIIeTKA, TUIIbI
XUMHUYECKUX pEaKIui
(OKHCIUTENBHO-BOCCTAHOBUTEIBHEIE,
9K30-H SHIOTEPMHUUYECKHUE, PEAKLIUU
MOHHOTO 00MEHa), pacTBOp,
3JIEKTPOJIUTHI, HEIJEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs JUCCOLIMAINS,
OKHCIIUTEIb, BOCCTAHOBUTEb,
CKOpPOCTb XUMHUYECKOU PEaKLIUH,
XMMHUYECKOE paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUsl XMMUUECKOTO
CTPOEHUSI OPraHNYECKUX BEIIECTB
A.M. byrneposa, Teopust
AJIEKTPOIMTUYECKOM TUCCOMALn,
nepuoanyeckuii 3akox J1.1.
MenieneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3BIK XUMUH,
(aKTOJIOrMUECKUE CBEJICHUS O
CBOMCTBAX, COCTABE, ITIOJyYEHUHN U
0€3011aCHOM HCIOJIb30BaHUU
BOXHEUIINX HEOPTAaHUYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOH e TeTbHOCTH
4eJI0BEKa;

OK 02.
Hcnons3oBate
COBpPEMEHHbBIE
CpEeICTBa IOUCKA,
aHaIu3a u
WHTEPIpETAuN
uHpoOpMaLUU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npo¢ecCuOHAIBHON
JESTEIBHOCTH

- ONIPEJENATh 334a4H IS [TOUCKA
nHpOpMaInY, HEOOXOJMbIE
MCTOYHHMKH MH(OpPMAIINY;

- IUIAHUPOBATh MIPOIIECC ITOUCKA;

- CTPYKTYPHPOBATH MOIYYaEMYIO
nH(pOopMaLnIo;

- BBIJIEJIATh HanOoJiee 3HaYMMOe B
nepeyHe HHpopMaIuy;

- OLICHUBATh NPAKTHUYECKYIO
3HaYMMOCTb PE3Y/IbTAaTOB MTOKMCKA;

- 0OpMIISITh PE3yNbTATHI IOUCKA,
IPUMEHSTH CPEJICTBA
WH(POPMAIIMOHHBIX TEXHOJIOTHN IS
peleHust MpoecCUOHABHBIX 3a/1a4;
- UCTIOJIb30BAaTh COBPEMEHHOE
IporpaMMHOe oOecrieueHue;

- HCTIOJIB30BATh PA3ITUYHBIC

UG pPOBBIE CPEACTBA /TS PEIIeHUS
npodeccnoHanbHbIX 3a7a4

- IUTAHUPOBATH U BBIMOJHATH
XUMHAYECKHIA SKCIIEPUMEHT
(mpeBpareHust OpraHuuecKux
BEIIECTB MPHU HArPEBaHHH,
MOJTy4YeHHE STUIICHA U U3YUEHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIINU Ha
aJIbJIeTU/IbI, KpaXMaJl, YKCYCHYIO
KHCJIOTY; JICHATypanus OEIKOB MPH

- iepeueHb NHHOPMAIIMOHHBIX
HUCTOYHUKOB, IPUMEHSIEMBIX B
npodeccuoHaNbHOM e TEIbHOCTH;
- IPUEMBI CTPYKTYPUPOBAHHUS
uHpOpMaInH;

- popMmar opopmiieHUs pe3yIbTaTOB
noricka HHQOpMaIIHH, COBPEMEHHBIE
CpEICTBA M YCTPOMCTBA
nH(pOpMaTU3AIINY;

- IOPSJIOK UX MIPUMEHEHUS U
porpaMMHOE o0ecrieyeHne B
npodeccHoHaNBHOM e TENIHOCTH B
TOM YHCJI€ C HCITIOJIb30BaHUEM
1M(POBBIX CPENICTB

- OCHOBHBIE METOIbl HAyYHOTO
MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHHM (HaOJI0/IeHNe, N3MEpEHNne,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);
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HarpeBaHHH, [IBETHBIC PEaKIIUH
0€JIKOB; POBOIUTH PEAKIIUH
MOHHOTO 00OMEHa, ONPeIesITh CPEay
BOJIHBIX PACTBOPOB, KAUeCTBEHHBIC
peakiuu Ha cynbdaT-, KapOoHaT- U
XJIOPHU-aHUOHBI, HAa KATHOH
aMMOHMSI; peaTh
HKCIIEPUMEHTANIBHBIE 3a/1a4H T10
temaM "Metaisl" u "Hemeramnsl") B
COOTBETCTBHUH C NPABUIAMHU TEXHUKU
0€30MaCHOCTH MIPU OOPALICHUH C
BEILIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIISTH
PE3yNbTaThl XUMUYECKOTO
SKCIEPUMEHTa B (JOpMeE 3arnCh
YPaBHEHUH COOTBETCTBYOIINX
peakmuii 1 GOpMyIUPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;

- QHAJIM3UPOBATH XUMHUYECKYIO
HHPOPMAIIHIO, TIOTYIaEMYIO U3
Pa3HbIX HCTOYHUKOB (CPEIICTB
MaccoBOW WH(POPMAIIHH, CETh
Wurepuer u npyrue);

- IPOBOJIUTH PACUETHI IO
XMMHUYECKHM (OopMyiaM U
YpaBHEHHSIM XUMHYECKHX PEaKLuil ¢
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTePU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHON
CTOpPOHBI: Macchl, 00beMa
(HOpManbHbIE YCIOBHS) ra3oB,
KOJIMYECTBa BEIIECTBA; NCIOIH30BATh
CHCTEMHbIE XUMUUECKUE 3HAHUS IS
NPUHSTHS PEIICHUH B KOHKPETHBIX
’KM3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM

OK 04.
OddexTnBHO
B3aMMO/IEHICTBOBATh
1 paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

- OPraHu30BBIBATH PaboTy
KOJIJIEKTHBA 1 KOMaH/IbI,

- B3aUMO/JICHCTBOBATH C KOJUIETaMH,
PYKOBOJACTBOM, ACTbEMHU B XO0€
npoeccnoHaNbHOM IeATENbHOCTH

- INTAHUPOBATH U BBITIOJIHATH
XUMHYECKUN SKCIIEPUMEHT
(TpeBpaleHrs OpraHuYECKUX
BEIIECTB MPU HarpeBaHUH,
MOJTyYCHHE ITUIICHA M U3YUEHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIIMH Ha
aJbIEeTUABI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypalus OEIKOB MpH
Harp€BaHHH, IBCTHBIC PCAKIIUN
OENKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, ONPENIETISATh CPETY

- IICUXOJIOTUYECKHE OCHOBEI
JIEATCILHOCTH KOJIJICKTHBA,
MICHXOJOTHYECKHE OCOOCHHOCTH
JIMIHOCTH,

- OCHOBBI IPOEKTHOM JEATEIIBHOCTH
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BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaT- 1
XJIOPU/I-AaHHOHBI, HA KATHOH
aMMOHHS;, pelIaTh
HKCIIEPUMEHTAIbHBIC 33]]aUH 110
temaMm "Meraiel" u "Hemeramis") B
COOTBETCTBUHU C MMPABUIIAMH TEXHUKHU
0€30IacHOCTH MpU 0OpaIleHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHUEM; IPEJCTABIISATD
pe3yabTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
yYpaBHEHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BHIBOIBI
Ha OCHOBE 3TUX Pe3yIbTATOB

OK 07.
ConeiicTBOBaTH
COXPAHEHHUIO

OKpY>Karollen Cpebl,
pecypcocOepexeHuIo,
IMPUMCHATH 3HAHUSA

00 U3MEHEHUU

- cOOJTI0/IaTh HOPMBI DKOJIOTHYECKOM
0e30IMacHOCTH;

- OIPEJICIISITh HAIIPABJICHHUS
pecypcocOepekeHUs B paMKax
podecCHOHAIbHOM IEATSIIBHOCTH 110
CHEIMAIEHOCTH, OCYIIECTBIISATh
paboTy ¢ coOMI0AeHNEM TPUHIIUIIOB

- IpaBHJIA PKOJIOTUIECKON
0€3011acCHOCTH P BEIEHUU
poeCCUOHATILHOM JIeATSIILHOCTH;
- OCHOBHBIE PECYPCHI,
3aJICliCTBOBAHHBIC B

PO eCCUOHAIBHON JeATEIHHOCTH;
MyTH 00CCIICYCHUS

KIIMMata, IPUHIUIBL | - OEPEKITMBOTO TIPOU3BOJICTBA; pecypcocoepexeHus;
OepeKIIMBOro OpPraHU30BBIBAaTh NPO(PECCHOHAIBHYIO | - IPUHIMIIBI OEPEKIUBOTO
IIPOU3BOJICTBA, JESATENbHOCTh C Y4€TOM 3HaHUH 00 IIPOU3BOJICTBA;
3pPEKTUBHO W3MEHEHMU KJIMMAaTUYECKUX YCIOBUH | - OCHOBHBIE HAPaBJICHUS U3MEHEHUS
JeicTBOBATh B peruona KJIIMMaTHYECKHUX YCIOBHUM pernoHa
Ype3BbIUaiiHbIX - co0III0/1aTh MPaBHUJIA 3KOJIOTHYECKH
CUTYyaLUsAX 11€J1ec000pa3HOro MOBECHHS B OBITY

U TPYZIOBOM IEATENBHOCTH B LIEIAX

COXPAHEHHUS CBOETO 3710POBbsI U

OKpPY’KaroIlel MPUPOIHOMN CPEIbI;

- YUUTBHIBATh OMACHOCTb BO3JEHCTBUS

HAa >KMBBIE OPTaHNU3MBI ONIPEAEICHHBIX

BELIECTB, IOHUMas CMbICII

ITOKa3aTelsl MPeIeIbHON TOIyCTUMON

KOHLIEHTpaLluu
IIK 2.4. - HAXOJUTh U aHAJIIU3UPOBATH - TpeOOBaHUs K y4eOHO-
Bri6upats u METOJINYECKYIO JIUTEPATYPY, PECYPCHl | METOAMYECKUM MaTepuasam,
pa3pabarbIBaTh ceTeBoi (LIPpoBOIA) IIPUMEHSIEMBIM B Ha4aJIbHOW LIKOJIE
yueOHo- o0Opa3oBaTenbHOM cpeibl, JUIsL OpraHU3aliy BHEYPOUHOM
METOINYECKUE HE00XO0AUMBIE JJIs1 OpraHu3aluu JIESTEIIBHOCTH.
MaTepuabl i BHEYpPOUHOMH J1€ATEIbHOCTH;
peanu3anuu - OLICHHUBATh Ka4eCTBO y4eOHO-
MpOrpaMm METOJIMYECKUX MAaTEPHUAIIOB IS
BHEYPOYHOH OpraHM3aly BHEYPOUHOI
JeSATeNbHOCTH JeSITEIbHOCTH C TOYKU 3PEHUS UX

11€J1ec000pa3HOCTH, COOTBETCTBHUS
IIPOTrPaMMHOMY COJIEPKaHUIO U
BO3pacTy 00y4aromuxcs;

- pa3pabaThiBaTh yueOHO-
MCTOANYCCKUEC MATCPHAJIbI JJIA
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MMPOBCACHUA BHCYPOUHOTO 3aHATHA.

IIK 3.5. - KOHCYJIbTUPOBATh POJUTEINIEH 110 - 0COOEHHOCTH TJIAHUPOBAHUS,
OcymecTBiTh BOIPOCaM CEMEHHOI0 BOCIIUTaHMUS, coJepxaHue, GopMbl, METObI U
Me/1arOrMYecKoe COLIMAJIBHOTO, TICHXHYECKOTO U TEXHOJIOTUH B3aMMO/ICHCTBHS C
IIPOCBELLEHUE U (bu3n4ecKoro pa3BUTUs peOeHKa. poautensiMu oOyyaromuxcst (ux
COIIPOBOKACHUE 3aKOHHBIMH MPEJICTABUTEIISIMH).
poauTenen

oOyuaromuxcst (X

3aKOHHBIX

IIpeJICTaBUTENEH )

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI
2.1. O6beM yueOHOI JMCHHMILJIMHBI M BH/AbI Y4e0HOl padoThl

Buja yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl Y4eOHO 1M CHHMIIJIMHbI 82
B T.4. B (hopMe NPaKTHYEeCKO# MOAT0TOBKH

B T.Y..

TEOPETUIECKOe 00yUeHNE 38
MPAKTUYECKHUE 3aHSITUS 38
CamocrosiTenpHas pabora -

Koncynpranus 1

IIpomeskyTouHas arTecTanus (IK3aMeH) 5
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2.2. TemaTnyecKkuii IJIAH U COJAepPKaAHME YUeOHON TUCUMIIJIMHBI

Oo0nem, ak. u /

Koanl koMmnereHnui
H JUIHOCTHBIX

B TOM 4YHCJIe pe3yJabTaToB,
HaumeHoBaHue Conep:kanue yueOHOro MaTepuasa u GopMbl OPraHU3aAMUM AeITeJIbHOCTH B opme ¢dopmupoBanuio
pa3/ieJioB U TeM o0yJarImmxcst MPAKTHYECKOM KOTOPBIX

NOATOTOBKH, crocoo0cTByeT
aK. 4 JJIeMEeHT
MPOrpamMMblI

Paznen 1. OCHOBBI CTPOEHHSI BElIECTBA 8/4

Tema 1.1. Crpoenue | OCHOBHOe cOiepKaAHHE 4 OK 01

aToMOB XUMHYeckux | Teoperuueckoe o0y4ueHue 2

JJIEMEHTOB U CospemenHast MOjielib CTpoeHUst aromMa. CHMBOIMYECKMH SA3BIK XUMHUH. XHUMHYECKUN

ipupoaa 3JIEMEHT. DIIeKTpOHHAast KoH(uryparust aroma. Kiaccupukamnus XuMHYSCKHX JICMEHTOB

XUMUIECKOU CBSSM (- p-  d-s;memenThl). BaneHTHBIE 37€KTPOHBI. BajeHTHOCTh. DIEKTPOHHAs MPUPOJA 5

XMUMHYECKON CBSI3H. DJIEKTPOOTPHUIIATEILHOCTD. BH/IbI XUMHUECKOH CBSI3M (KOBAJICHTHAS,

WOHHAs1, METAJUTHYECKas, BOJOPOJIHAN) U CIIOCOOBI ee 00pa3oBaHusa. MeCTO XMMHUYCCKHX

3HAHMU B OyayIei mpoecCHOHATbHOM NeITeIbHOCTH.

IpakTHyecKue 3aHATHS 2
Pemrenue 3amanuii Ha HCHOJIL30BaHUE XUMUYESCKON CUMBOJIMKHY U Ha3BaHUH COETMHEHUN

0 HOMEHKJIAType MEXIYHAPOJHOTO COK3a TEOPETUYECKONH W MPHUKIATHOW XUMHH H
TPUBHAIBHBIX HAa3BaHWN JUIS COCTABICHHS XHMHYECKHX (OPMYI JIBYXaTOMHBIX
COoeMHEeHUHN (OKCHUIOB, CyIb(HUIOB, THAPUIOB H T.M.) M JPYI'MX HEOPraHHUYECKUX 5
COCIMHEHUH OT/ICTbHBIX KIIaCCOB.

[pakTHyeckue 3aaHKst Ha YCTAHOBJIEHHE CBA3M MEXy CTPOCHHEM aTOMOB X HMHYECKUX
DJIEMCHTOB M TIEPUOJUYCCKUM H3MEHECHHEM CBOWCTB XHMHUECKHX JJIEMEHTOB U HX
COCJIMHEHUH B COOTBETCTBUU C MOJIOKeHHEeM [lepnoinieckoil CHCTeMBI.

Tema 1.2. OcHoBHoOe coJepKaHue 4 OK 01

Iepuoanveckuii Teopernueckoe odyuenue 2 OK 02

3aKOH M Ta0/nua [Tepuoanueckas cuctema xuMudeckux snemeHToB J[.M. MenneneeBa. @uznueckuit 2

JI.A. MenaesieeBa

cmeici [lepuoamaeckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEUIECTB B
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COOTBETCTBUHU C MOJIOKEHUEM XMMHUECKOI0 ieMeHTa B Ilepuonnueckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoaunueckoro 3akona JI.11. Menneneena.
ITporuo3sst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

HpaKaneCRne 3aHATHSA

Penienne npakTuko-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33aJaHUI HA XapaKTEPUCTHKY
XUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMEeTaJUInYeCKUe CBOWCTBA,
3IEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X IEKTPOHHBIM
CTPOECHHUEM H IIOJI0KEHHUEM B IIEPUOANIECKON CUCTEME XUMHUUYECKUX deMeHToB J[.11.
Meunneneesay»

Pa3znen 2. CTpoeHne U CBOIiCTBA HEOPTAaHMYECKNX BelIeCTB

20/10

Tema 2.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOPraHU4eCcKHX
BelleCTB

OcHoBHOE CoAcpKaHue

TeopeaneCKoe oﬁyqelme

[Tpenmet Heoprannyeckoit xumun. Kitaccudukanys HeoOpraHMuUeCKUX BEIIECTB.
[Ipocthie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHUIbI, KUCIIOTHI, COJIH). B3aMOCBA3b HEOPraHWYEeCKUX BEIECTB. ArperaTHbie
cocrosiHUs BemiecTBa. Kpucrammmaeckne u aMmopdHbIC BeecTBa. THIIBI
KPUCTAIIMYECKHUX PELIETOK (ATOMHAs, MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYECKas).
3aBUCHMOCTh (PU3UYECKUX CBOKCTB BEIICCTBA OT THITA KPUCTALTMYSCKOHN PEIICTKH.
3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILIECTB OT BUJAa XMMHUUECKOU CBSI3HM U TUIIA
KpUCTaJUTHYeCcKoM pereTku. [IpuamHbl MHOT00Opa3us BEIECTB

IIpakTH4eckne 3aHATHA

HomeHknatypa HEOPraHMUYECKUX BEILIECTB: Ha3BaHHUE BELIECTBA UCXOS U3 UX
XUMHUYECKON (OPMYJIbI U COCTaBICHUE XUMUUECKON (OPMYJIIbl HCXO/S U3 HA3BAHUS
BemecTBa 1o MexayHapoHoi (MIOITAK) nnu TpuBuansHOi HOMEHKIATYype.

Pemenne mpakruueckux 3ajaHuil Mo Kiaccu(UKAlMKM, HOMEHKIATYPE U XUMHUYECKUM
dopMynaM HEOPraHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB (yrapHbIH ras, yriaeKUCIbIHA
ra3, aMMMaK, raiieHas H3BECTb, HETralleHas HW3BEeCTb, NUTbEBas coja WU JAPYTUX):
Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMHUECKUX BEILECTB, ONMPEEATh MPUHAIICKHOCTD
K KJIacCy.

HcTounnku XuMudeckoil nHpopMaiuu (CpecTB MacCoBO HHPOPMALIUH, CETh
Wntepuer u apyrue). [lorck nHpopmanm no HazpaHusM, HAEHTU(DUKATOPAM,
CTPYKTYPHBIM (hopMyIam

OK 01
OK 02
IIK 2.1.
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Tema 2.2. OcHoBHOe coaepkaHue OK 01
Ilonsitie 0 pacTBOpax TeopeTuyeckoe o0yueHue OK 02
PactBopenune kak (usnko-xumuueckuil mponecc. PactBopsl. CiocoObl PUTrOTOBICHUS OK 07
pactBopoB. PactBopumocTh. MaccoBas [0yis1 pacTBOpEHHOro BemiectBa. CMBbICI 1K 2.1.
HoKa3aressl MpeJesIbHO JOMYCTUMOM KOHLIEHTPAalUH M €ro MCIOJb30BaHUE B OLIEHKE
HKOJIOTHYECKOM Oe30MacCHOCTH.
[TpaBuia 5K0JIOrMYECKHU 11e/1ecO00pa3HOro NOBEJEHUS B OBITY U TPYAOBOM 1A TEIbHOCTH
B LIEJIIX COXPAHEHHUS CBOErO 3J0POBbSl U OKPYXKAIOLIEH NPUPOIHOM Cpelbl; OMAaCHOCTb
BO3/ICHCTBUS Ha )KUBbIE OPIraHU3MbI OIIPECIICHHBIX BEILECTB.
Pemienne  mpakTUKO-OpMEHTHPOBAHHBIX  pPAaCUYETHBIX  3aJ@aHU  HA  PacTBOPBHI,
UCIOJIb3yeMble B ObITOBOW M MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa
Tema 2.3. OCHOBHOE colepKaHue OK 01
Hccnenosanue IpaKTHYeCcKHEe 3aHATHS OK 02
CBOMCTE pacTBOpoOB [Tpaktuyeckas padora «IIpuroroBneHue pacTBOPOB». OK 04
[TpuroroBneHre pacTBOPOB 3aJaHHOM (MaccoBOi, %) KOHLEHTpauuu (C MPaKTHKO- K 2.1
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OINPEAEIIEHUE CPEebl BOJHBIX PACTBOPOB.
Pemienue 3a/1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB
Tema 2.4. OcHoBHOe coJepKaHue OK 01
®usuko-xumuveckue | Teopermyeckoe o0yueHne OK 02
CBONCTBA IIK 2.1.

HEOPraHn4e€CKMuXx
BCIIECTB

Metamnel. OOmue ¢Qusuveckre W XUMHUYECKHE CBOMCTBa MeTauioB. (CrocoObl
MOJIy4eHHsI. 3HAUE€HHE METAJUIOB M HEMETAUIOB B MPHUPOJIE W KUZHEACATEIbHOCTH
YyernoBeKa M OpraHu3MoB. Kopposusi MeTamioB: BUABI KOPPO3HH, CIHOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3HH

Hemeramnsl. O0ume ¢usnyeckue W XMMHUYECKHE CBOMCTBa HeMeTauloB. THUIUYHBIE
cBoiictBa HemetaiioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COeIMHEHUN
HemeTaioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPUPOIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCUICCTB (OKCI/II[OB,
TUAPOKCUIAOB, KUCIIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX
BCIICCTB, BOOOPOJHBIX COGHI/IH@HI/I?I, BBICHIUX OKCHU OB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS
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CocraBieHHe ypaBHEHUH XMMMUYECKHUX PEaKIMH € yYaCTHEM IPOCTBIX U CIOMXKHBIX
HEOPraHWYECKHUX BELIECTB: METAJUIOB U HEMETAIIJIOB; OKCUIOB METAJUIOB, HEMETAJIOB U
aM(pOTEpHBIX JJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHUH M aM(OTEpPHBIX

TUAPOKCHUIOB; HEOPTAHMUYECKUX COJIEH, XapaKTepU3YIOLINX UX CBOMCTBA. 2

Pemenne npakTuKoO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHUN HA CBOWCTBA, COCTaB,

nojiyueHue MU Oe30MacHOe MCMHOJIb30BAaHUE BAXKHEHIINX HEOPraHMYECKHUX BEIECTB B

OBITY U IPAKTHYECKOMN JEATEIbHOCTH YEJIOBEKA
Tema 2.5. OCHOBHOe cO/Iep;KaHue 4 OK 01
NpenTudunxanus IIpakTHYecKue 3aHATHSA 2 OK 02
HEOpraHM1eCKuX I[IpakTHyeckas pabora «neHTuduKaLUs HEOPraHMYECKUX BELIECTB. OK 04
BELIECTB PelleHre SKCIIEPUMEHTAIBHBIX 3a7a4 110 XHMUYECKMM CBOMCTBAM METAIUIOB W

HEMETAJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COCIMHEHUN METAJIIOB U HEMETAJLJIOB. 5

WnenTudukanysi HEOPraHMYECKNX BEIIECTB C UCTIOIB30BAHUEM UX (PH3HKO-XHUMUYECKHX

CBOICTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cyiab(art-,

KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS

KonTposbHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 2
Pa3znen 3. Xumuyeckue peakunu 12/6
Tema 3.1. OcHOBHOe cojJiep:KaHue 6 OK 01
THunbsl XUMHYECKHX TeopeTnueckoe o0yueHue 4
peaxumii Knaccugukarus 1 THIBI XUMHUECKUX PEAKLUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.

CocraBreHue ypaBHEHUN PeakIuidi COSAMHEHUS, PA3JIOKEHHUs, 3aMEIlIeHHs], 0OMEHa, B

T.4. PEAKIUIl TOPEHUs, OKHCIEHUA-BOCCTAHOBIICHHUS.

YpaBHeHUs OKUCIICHHSI-BOCCTaHOBIICHUsI. CTeneHb oKuciaeHus. OKUCIUTENb U 4

BOCCTaHOBUTENb. COCTaBIEHUE U YPaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakuuit METoI0M 3JIEKTPOHHOTro 6ananca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuyu B IPUPOJE, MPOU3BOACTBEHHBIX IPOLECCAX U )KU3HENEATEIbHOCTH OPTaHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHNS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U

pacueTsl 1O YpPaBHEHUSAM XUMHUYECKHMX peakuui. Mojiab Kak eJuHHUIA KOJIMYECTBA

BeniecTBa. MossipHast Macca. 3aKOHBI COXpaHEHHUS! MacChl M dHEPruu. 3akoH ABOTrajpo. 5

MounsipHblii 00beM ra3oB. OTHOCHTENbHAS IUIOTHOCTH ra30B. PacyeTsl mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIMH C UCTIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCIIOBUS) TA30B,
KOJIMYECTBA BEUIECTBA
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Tema 3.2.
DJIeKTPOIUTHYECKAS
JUCCOIMAIIUA H
HOHHBII 00MeH

OcHoBHOe coaepkaHue

TeopeTuyeckoe o0yueHue

Teopuss snexTposnnTueckoil aucconuanuu. MoHBL. ONEKTPOIUTHI, HEIIEKTPOIUTHI.
Peaxiuu nonHoro ooMena. CocraBiieHHE PeakIiii HOHHOTO OOMEHa IyTeM COCTaBJICHHS
UX TOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKLUu.
3a/laHusl HA COCTaBJICHUE HOHHBIX peaklUui

I[IpakTnyeckue 3aHATHS

[IpakTrueckas padota “TUrbl XUMUYECKUX PEAKIUi”.

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCSI BEIIECTRB)
Y IPU3HAKOB XUMHYECKUX peaKlMil. 3ajaHusl Ha COCTABJICHHE HOHHBIX YPaBHEHUU
peaKkuuii

KonTpoasnas padora 1 CtpoeHue BEMIECTBA U XUMUYECKUE PEAKIIUHI

OK 01
OK 04

Pasznen 4. Kuneruveckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX pPeaKkiuid

Tema 4.1.
Ckopoctb
XHMHUYECKHX
peakuuii.
XumMu4eckoe
paBHOBecHe

OCHOBHOe cO/Iep:KaHue

Teopernyeckoe o0yueHue

CKOpOCTh ~ peakuuu, €€ 3aBHCHUMOCTh OT Ppa3IUYHBIX (HAaKTOPOB: TPUPOIBI
pearupyromux BeUIeCTB, KOHLEHTpPALUMM pPEarupyrolvX BEIIECTB, TEMIIEpPaTypbl U
IUIOLIA/I PEAaKIIMOHHOW MOBEPXHOCTH. TeryioBble 3(PQPEKThl XUMHUECKUX peaKlui.
OK30- U DHIOTEPMUYECKHUE, PEAKLINH.

O6patumocTh peakiuii. XUMUYECKOE paBHOBECHE M €T0 CMEIICHHUE MO/T JCHCTBUEM
pa3InYHbIX (PAKTOPOB (KOHLIEHTPALMS peareHTOB WK MPOIyKTOB peaKliuu, TaBJIeHUE,
TeMIEepaTypa) AJs CO3/1aHus ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX
rpoueccoB. [Ipunnun Jle [larense

HpaKaneCKue 3aHATHSA

OK 01
OK 02
IIK 2.1.
OK 01
OK 02
IIK 2.1.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33/JaHUN Ha aHaIu3 (PAKTOPOB, BIMSIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMMHMYECKOM peakiuu, B T.4. C TO3ULUNA DKOJIOTHUYECKH
11eJ1€CO00Pa3HOTO MOBEACHUS B ObITY M TPYJOBOM JIEATEIBHOCTH B LIETSAX COXPAHEHUS
CBOET0 3/I0POBbs U OKPYKAKOLIEH PUPOJHON CPEIBL.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHU HA MPUMEHEHUE NpuHIMnIa Jle-
[ITarenbe s HAXOXKACHUS HAIIPABJICHUS CMELICHUS PABHOBECUS XUMUYECKON PEAKLIUU
U aHasu3 (PaKTOpoOB, BIUSIOUINX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHSI
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Pa3nes 5. CTpoeHue U cBOiicTBA OPraHMYeCcKHUX BeleCTB

28/12

Tema 5.1.
Knaccupuxanus,
CTpPOeHUe 1
HOMEHKJIATypa
OpPraHMYecKux
BelllecTB

OCHOBHOe cO/Iep:KaHue

6 OK 01

Teopernyeckoe o0yueHue

4 IIK 2.1.

IlosiBieHue U pa3BUTHE OPTaHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon
XUMHUHU. MecTO U 3HaYCHHE OPraHM4eCKON XUMHHU B CUCTEME €CTCCTBECHHBIX HAYK.
XHUMHYECKOE CTPOCHHUE KaK IOPSANOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HUX
BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS OPraHMYECKHUX
coenuHenuit A.M. bByrnepoBa. VYriiepoaHbli CKENET OPraHUYECKON MOJEKYIIbI.
3aBUCHUMOCTb CBOWCTB BEHIECTB OT XMMHYECKOIO CTpPOEHUs MOJeKyl. M3omepus u
HU30MEpBI.

[Tonsatue o ¢QysxkauoHaneHoW rpymmne. Paguxan. IlpuHumnel  kinaccupukanuu
OpPraHMYECKUX  COCIMHEHHMH. MexayHapoaHas  HOMEHKJIATypa MW I[PUHIHIbI
HOMEHKJIATyphl ~ OpraHudeckux coeauHeHuil. Ilomste 00  a3oTconepramux
COEIMHEHUAX, OMOJIOrMUYecK! aKTUBHBIX BellecTBax (yriieBojax, skupax, Oeinkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMEP, ITOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

Homenkmarypa oOpraHu4ecKux COCAMHEHUH OTIETBHBIX KJIAcCOB (HACBHILIEHHEBIE,
HEHACBIIIICHHBIE U apOMaTHYeCKHEe YIIIEBOAOPOJbI, CIHUPTHL, (PEHOJbI, aabACTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CocraBieHHWE TOJHBIX U COKpAIIEHHBIX
CTPYKTYpPHBIX ()OpMYyJI OpraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHUs MO0 CHCTEMATHYECKOM M TPUBUAIBLHOM HOMEHKJIAType (STHJICH, AalleTHJICH,
runepuH, ¢eHon, hopManbaerui, YKCycHass KUCIO0Ta, TIUIKH). PacueTsl mpocTeiimien
(GbopMyJIbl OpraHu4eCcKOl MOJIEKYJIbI, HCXO0/I U3 AJIEMEHTHOT0 cocTana (B %)

Tema 5.2.
CsoiicTBa
OPraHMYecKux
coeIMHeHu

OcHoBHOE coaepKaHue

14 OK 01

Teopernueckoe o0yuenue

8 OK 02

DU3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKUX COEAMHEHUM OTIEIBHBIX KJIACCOB
(ocobeHHOCTH KiIacCU(pUKALMK U HOMEHKJIATypbl BHYTPU Kjacca; TOMOJIOTUYECKHH Psilt
u obmas dopmyna; uzoMepusi; pU3NUecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI
HOJTYYEHHUs):

OK 04
IIK 2.1.

— MpefeNibHbIe YIIeBOJ0POAbI (aIKaHbl M IUKJIOAJTKaHbl). ['OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHHKOB TeIljla B INPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOTHBIX
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YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIC U TPUMEHEHHE aJIKAHOB;

— HempenesbHbIe (AJIKEHBI, alIKUHBI U alKaJueHbl) U apOMATUUYECKUE YTIJIEBOAOPO/IBI.
['openue aneruieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU ISl CBApKU U
PE3KH METaJJIOB

— KHUCJIOPOJCOJIEpKAIIUE COeAUHEHHs (COUpPThl U (DEeHOJbI, KapOOHOBBIE KHCIOTHI U
3UpBl, AIBACTHIB W KETOHBI, JKUPBI, YyIJIeBOAbI). IIpakTHdeckoe NpUMEHEHHE
STUJIEHTJIMKONA, TauuepuHa, ¢eHona. IIpuMmeHeHue Qopmanbpieruia, aneranbIeruia,
YKCYCHOM KHCIOTBHI. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBOMCTBa
MBLjIa

—  a30TcoAep)Kallie  COeIMHEHMs  (aMUHBI M aMHUHOKHUCIOTBHI,  O€NKH).
BoicokoMonekynsipHble COEAUHEHMS] (CUHTETMYECKHE U OUOJIOTMYECKU-AKTHUBHBIE).
Monomep, nomaumep, CTpyKTypHOe 3BeHO. llonmmepusanus STuaeHa Kak OCHOBHOE
HAIPABJICHUE €TO UCIIOJIB30BAHMS.

I'eneTryeckas CBA3b MEXIY KJIaCCAMU OPTaHUYECKUX COCIUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYeCKHX COECIUHEHHUH OTAEIbHBIX KJIaccoB (TpUBHANbHAsA M
MEX/yHapo/JHas HOMEHKJIaTypa, XHMHYECKHE CBOMCTBA, CIOCOOBI IOJIyYEHUs):
npezenbHble (aTKaHbl U LIUKIIOAJIKaHbl), HEMPeeNbHble (AJIKEHBI, aTKHUHbI U aJIKaJUCHbI)
¥ apOMAaTHYECKUE YTIIEBOJOPOJbI, CHUPTHI U (HEHOJBI, KAPOOHOBBIE KUCIOTHI B 3(UPHI,
albACTUIBI U KETOHBI, aMUHBl U aMWHOKHUCIIOTBI, BBICOKOMOJIEKYIISIPHBIE COCIUHEHUS.
3aaHusl Ha COCTaBJICHUE YpaBHEHUI XMMHUYECKUX PEaKLUN C y4acTHEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHMUS

CocraBrneHue cxeM peakuuii (B TOM 4YHCI€ TIO TMPEIIOKEHHBIM  IEMOYKaM
IIPEBPALICHNN), XapaKTEPU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUN
OTJIEbHBIX KJIACCOB, CIIOCOOBI UX MOMyYEHHUS M Ha3BaHUE OPTraHUYECKUX COSAMHEHUH 110
TPUBUAIIBHON MJIM MEXTYHAPOIHOM CHCTEMAaTHUYECKONH HOMEHKIIATYypeE.

PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHMX 3aJaHMl Ha  CBOMCTBA
OpPraHMYECKHUX COCIUHEHUN OTIEIbHBIX KJIACCOB

IIpakTnyeckas pabdora

[TpakTuyeckas pabora “IIpeBpaleHns OpraHU4ecKUX BELIECTB IpU HArpeBaHUu'".
[Toryuenue »TUIIEHA U U3yYEHUE €ro CBOMCTB. MoennpoBaHue MOJIEKYI M XUMUYECKUX
IIpEBpallcHUI Ha NPUMEPE dTaHa, STUIICHA, alleTHIIEHA U JIp.

Tema 5.3.

OcHoBHOe coaep:xaHue

OK 01
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NpenTudguxanus
OpPraHuYecKux
BellleCTB, HX 3HAUEHHE
U NIPUMEHeHue B
OBLITOBOM H
MPOU3BOACTBEHHOM
JeITeJbHOCTH
yeJIoBeKa

TeopeaneCRoe oﬁyqe}me

buoopranmueckue coeauHeHus. IlpuMeHeHHe W OWOJOTHYECKAsk POJb YIIIEBOJOB.
OxkucneHue yrieBOoJOB — WCTOYHHK DSHEPTUM KHUBBIX OpraHm3moB. OoOmactu
NPUMEHEHHS  aMHHOKUCIOT. llpeBpamieHuss OETKOB NHIM B OpPraHU3ME.
buonornueckne ¢yakinuu OenkoB. buonormueckue QyHKIUM  KUPOB. Pomb
OpPraHU4eCcKOil XMMHHU B PEHICHUH MPOOJIeM MHIIEBON 0€30MaCHOCTH

Ponb oprannyeckoil XMMUU B peUICHUH MPOOJIEM SHEPreTHUEcKON 0e30MacHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3/IaHMM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB HSHEPTrUU
(ampTEepHATUBHBIE UCTOYHMKM SHepruu). OnacHOCTh BO3JIEHCTBUSL Ha  JKUBBIE
OpraHU3Mbl OPTraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB (YIJIEBOJIOPOJBI, CIHPTHI,
(beHOMNBI, XJIOPOPraHUYECKUE MPOU3BOJAHBIC, aJbJACTUABI U JIp.), CMBICI IOKa3aTess
MPEACIIbHO JOIMYCTUMON KOHIIEHTPAIlUU

HpaKaneCRue 3aHATHSA

[TpakTuueckass pabora: “MaeHTHUUKALKS OPraHUYECKHMX COCAMHEHHUH OTAEIbHBIX
KJIacCOB”

WneHtudukanuss OpPraHMYECKUX COCIUHCHHMHA OTACIbHBIX KJIaccoB (Ha IpHMeEpe
aJbJACTUIOB, Kpaxmala, YKCYCHOM KHCJIOTBHI, O€JIKOB M T.I.) C MCIOJIB30BAHHUEM HX
(U3NKO-XMMHYECKIX CBOWMCTB M XapaKTEPHBIX KAa4eCTBEHHBIX peakiuid. JleHaTypanus
Oenka mpu HarpeBanuu. l[BeTHbIe peakiuu OelKoB. BO3ZHHMKHOBEHHE aHATUTUYECKOTO
CUTHaJla C TOYKH 3PEHHUS XUMHUYECKHX MPOIECCOB MPHU MPOTEKAHUH KadueCTBEHHOM
peaKHI/II/I, HOSBOJ’I?IIOHICﬁ I/II[CHTI/I(l)I/IHI/IPOBaTB HpCI[J'IO)KeHHBIG OpFaHquCKHe BCUICCTBA

Koutpoasnas padora 3 CTpykTypa v CBOMCTBA OPraHUYECKUX BEIIECTB

OK 02
OK 04

Pa3nes 6. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

4/2

Xumus B ObITY H
NPOU3BOACTBEHHOM
AeATeJbHOCTH
Yye10BeKa

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

Hogeitmme 10CTHXEHNS XUMUYECKOM HAYKH U XUMUYECKOW TEXHOJOTUH. Posib XumMuun
B 00€CIEeYEHUN IKOJIOTHUECKOU, SJHEPTETUIECKON U MUIIEeBONM 0€30MacHOCTH, pa3BUTHUH
MeaunuHbl. [IpaBuna moucka W aHalW3a XUMHUYECKOH HHQPOpMAIMU W3 Pa3IuIHBIX
UCTOYHUKOB (HayyHass W YydeOHO-HaydHas JIMTepaTypa, CpEeACTBa MacCOBOM
uH(popMmaluu, cetb HTEepHET)

[MpakTnyeckue 3aHATHS

ITouck u aHanu3 KEHUCOB O MMPUMCHCHUN XUMHUYCCKUX BCIICCTB U TEXHOJIOTHH C Y4CTOM

OK 01
OK 02
OK 04
OK 07
IIK 2.1.
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Oynymieii nmpodecCHOHANBHON AEATeTbHOCTH 10 TeMaM: Ba)KHEHIIHE CTPOUTEIIbHBIC
MaTepHuabl, KOHCTPYKIIMOHHBIC MaTEPHAIIbI, KPACKH, CTEKJI0, KEpaMHKa, MaTepUaIbl JIJIs
AJIEKTPOHUKH, HAHOMATepualbl, TEKCTWIbHBIE BOJOKHA, WCTOYHUKH SHEPIHH,
OpraHWYECKUE U MUHEPAJIbHBIC YI0OPEHUs, ICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amuta: I[lpeacraBneHue pe3ylbTaTOB pEIICHUsS KEWCOB B (opMe MUHHU-IOKIANA C
Mpe3eHTalne

IIpome:xxyTounas

aTrecTauus mo IK3aMeH/KOHCYJIbTAIUSA 5/1
JUCIUILINHE

Bcero 82
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3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JUCHUTIJIAHBI

3.1. /st peajuM3anuy NPOrpaMMbl y4eOHOM JMCHUIIMHBI JOJLKHBI ObITH NPEeIyCMOTPEHbI
cjeaylolue crnenuaibHble NOMeIleHus :

Kabunet(p1) «Xumum», ocHamleHHBIH(bIE) B coorBercTBUM C 1. 6.1.2.1 oOpa3zoBarenbHOU
nporpaMMmel 1o I[IpenosaBanue B HaYaIbHBIX KJIaccax.

3.2. UuopMmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl

Jns peanuzauuu mporpammbl OuOIMOTEYHBIH (QOHI 00pa3oBaTeNbHONW OpraHu3alMU JO0KEH
UMETh T[€YaTHbIE W/WIM DIEKTPOHHBIE O0pa3oBaTelbHble M WHGOPMALMOHHBIE PECYpChl s
WCIIONB30BaHUS B oOpa3oBaTenbHOM Tmporecce. [lpu  dopmupoBanuu OubmuoTeynoro GoHga
o0pa3oBaTeNbHON OpraHu3alnueil BHIOMpAETCs HE MEHEe OJHOTO HM3JaHUSl U3 IEepPEUHCIICHHBIX HUXKE
MEYaTHBIX M3AaHUNA U (MJIM) 3JIEKTPOHHBIX M3JaHUN B KaY€CTBE OCHOBHOTO, IIPU 3TOM CIUCOK MOXET
OBITH JOTIOJTHEH HOBBIMH HU3JIaHHUSIMH.

3.2.1. OcHoBHBIE NEYATHLIEC H3TAHUSA
1. T'abpuensu O.C., OctpoymoB N.I'., Cnanko C.A., lopodeeBa H.M. I[IpakTukym: y4aed. mocodue st
CTYyIl. yUpexaeHui cpen. mpod. oopazoanus. — M., 2014.
2. I'abpuensu O.C. Xumus. 10 knacc. ba3oBblit ypoBeHb: yued. s 001ieo0pa3oBar. yupekJIeHU. —
M., 2005.
3. Tabpuensia O.C. Xumus. 11 kmace. [IpoduibHblil ypoBeHb: yue0. s 001eo0pa3oBaT. yapeKIeHUuN
/ O.C. T'abpuensn, I'.I". JIpicoBa. — M., 2006.
4. l'abpuensu O.C. Xumus. 11 xnacc. ba3oBbeiit ypoBeHb: yued. nisi o0mieo0Opa3oBar. yupeKIeHHUM. —
M., 2006.
5. TI'abpuensa O.C. Xumus: oprad. xumust: yae0. st 10 k1. o0mieo0pa3oBar. yupekIeHUH ¢ yriyod.
uzyuenueM xumun / O.C. I'abpuensu, 1.I'. Octpoymos, A.A. Kapuosa — M., 2005.
6. T'abpuensa O.C. Obmas xumus: yued. qist 11 ki, oOmeoOpazoBar. yupekIeHHH ¢ yriayOos.
uzyuenueM xumun / O.C. I'abpuensu, N.I'. Octpoymos, C.H. ConoBses, @.H. Mackaes — M., 2005

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE H31aHUS
1.JIebeneB FO.A. Xumus [Dnextponusiit pecypc]: Yue6nuk s CIIO / Jlebenes HO.A., ®anees I'.H.,
l'ony6e A.M., lllanoan B.H.; nox o6u1. pex. ®aneesa I'.H. - Mocksa: FOpaiit, 2020 - 431 ¢ — Jloctyn
K nosHOMy TekcTy ¢ caiita OBC IOpaiit: https://urait.ru/bcode/452143. - JlocTyn K HOJHOMY TEKCTY C
caiita OBC HOpaiit: https://urait.ru/book/cover/8502069D-4C10-4E5A-8CB1-6F21CE27169D.
2. Tynukun E.M. Xumusa. B 2 4. Yacte 1. OOmias 1 Heopranudeckas XuMus [ DIEKTPOHHBIN pecypc]:
Vueonuk [ns CIIO / Tynukun E.U. - Mocksa: Opaiit, 2020 - 385 ¢ - JlocTyn K MOJHOMY TEKCTY C
caiita OBC IOpaiit: https://urait.ru/bcode/452785. - octyn k momHoMy Tekcty ¢ caiita DbC HOpaiir:
https://urait.ru/book/cover/IE64AAD5-78D4-4322-A1EB-10D3CDD604B5.
3. 3aitneB O.C. Xumus. JIabopaTopHbIi MPakTUKYM M COOpPHUK 3a/1a4 [ DJIeKTPOHHBIH pecypc]: YueOHoe
nocobue s CIIO / 3aiiues O. C. - Mocksa: FOpaiit, 2020 - 202 ¢ - JlocTyn K OJIHOMY TEKCTY C caiiTa
OBC [Opaiit: https://urait.ru/bcode/452597. - Jloctyn k mnomHomy TekcTty c¢ caiita ObC HOpaiir:
https://urait.ru/book/cover/6DA070D5-4BE7-469B-91D0-7D0D71A04353.
4. MaprteinoBa T.B. Xumus [Onexrponnsiit pecypc]: Yue6nuk u npaktukyMm s CIIO / MapteiHoBa
T.B., ApramonoBa U.B., T'onynoB E.b.; mox o6m. pex. MapteinoBoit T.B. - Mocksa: Opaiit, 2020 -
368c - Jloctyn k monHoMy TekcTy ¢ caiita OBC Opaiit: https://urait.ru/bcode/450810. - [octyn k
nomHOMY TekcTy ¢ caiita DBC FOpaiit: https://urait.ru/book/cover/2DF461BB-5556-4D85-B03C-
EED9B2345989.

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU

www.chem.msu.su (DnekTpoHHast OMOIMOTEKA M0 XUMHUH )
www.chemistry-chemists.com/index.html (3;1eKTpPOHHBIH KypHAT «XUMHKH U XHMHS)
www.class-fizika.nard.ru («KmaccHast 1ocka aiis JTF0003HATEIbHBIX»)
www.hemi.wallst.ru («Xumus. OOpa3oBaTenbHbIi CalT IS IKOJILHUKOBY)
www.hij.ru (xypHan «XuUMHS U )KU3HBY)
www.hvsh.ru (kypHan «XuMus B HIKOJIE»)

ook~ wdE
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIUIIJIMHBI

Pe3ysabTarhl 00y4eHus \

Kpurepun oneHku \

MeToabI OIIEeHKH

Hepequb 3HaHPII>i, OCBaMBACMBIX B paMKaXx JUCHHUIIJIMHBI

OK 01.

BriOupats criocoOsl perienus
3aJja4 NpoQeccuoHanbHOM
NesITeIbHOCTH IPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02.

Hcnonb30BaTh COBpEeMEHHbBIE
CpezCTBa MOUCKA, aHAIN3a U
MHTEpIpeTaluy HHPOpMaLuu 1
MH(OPMAIIMOHHBIE TEXHOJIOTUI
JUIs1 BBIITOJIHEHMS 33124
podecCHOHATEHOM NI TEIIEHOCTH
OK 04.

DddexTuBHO B3aUMOICHCTBOBATH
U paboTaTh B KOJIJIEKTUBE U
KOMaH1e

OK 07.

CopelicTBOBaTh COXPAHEHHUIO
OKpY>Karollei cpebl,
pecypcocOepekeHHI0, MPUMEHSTh
3HaHUs 00 U3MEHEHHUH KIMMATa,
TIPUHITUITBI OEPEXKITNBOTO
MPOM3BOJICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
Curyanusax

IIK 2.4.

Bri0upats 1 pazpabarbiBaTh
y4eOHO-METOIUIECKNE MaTEePHAITBI
1Tl peai3aliy porpaMm
BHEYPOYHOU JEATEIbHOCTH

[IK 3.5. OcyuiecTBasiTh
MeIarOrMYeCKOe MPOCBEICHUE U
COIIPOBOKACHUE POIUTENEHt
oOyuaromuxcst (MX 3aKOHHBIX
npeJcTaBuTeNeil)

dopmynupoBaTh 0a30BbIE
MOHSTUS U 3aKOHBI XUMUU
XapakTepu30BaTh BIUSHUE
KOHIICHTPAIlUU Pearupyrommx
BEIIECTB U TEMIIEPATYpPhI Ha
CKOPOCTh XUMHUYECKHUX
peakui

XapakTepru3oBaTh BIUSHHUE
M3MEHEHUS KOHIICHTpAuu
BEILIECTB, PEAKIIMK CPEIbI U
TEMIEpaTyphbl HA CMEICHHE
XUMHUYECKOTO PAaBHOBECHUSI

Tect «CtpoeHue aToMOB
XHUMUYCCKHUX DJIEMCHTOB U
MPUPOIa XUMUYECKOU CBSZU».
3a7a41 Ha COCTaBJICHHC
XUMUYECKHX (HOpMYJT
JIBYXaTOMHBIX COEUHEHUN
(oxcuaoB, cynbGUI0B, THIPUIOB
U T.IL.).

3aaHns Ha UCIIOJb30BaHIE
XUMHUYECKOM CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType
MEXAYHAPOJAHOTO COK03a
TEOPETUYECKON U NMTPUKIIATHOU
XUMHH U TPUBUATIbHBIX
Ha3BaHWH JJISI COCTABJICHUS
XUMHYECKUX HopMyIT
JIBYXaTOMHBIX COEUHEHUN
(okcuoB, Cynb(PUAOB, TUIPHUIOB
U T.IL.) U IPYTUX
HEOPraHWYECKUX COCAMHEHUM
OTJICIBHBIX KJIACCOB

Tect «MeTtamnueckue /
HeMeTaIJIndecKue CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CHCTEME XMMHYCCKUX
anemeHnToB .M. Menaeneenay.
5. IlpakTrueckue 3anaHus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
CTPOECHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOTUIECKUM
M3MECHECHHEM CBOMCTB
XHMUYECKHX DJIEMSHTOB U HX
COCIMHEHHI B COOTBETCTBHHU C
nonoxkenneM [lepuoanueckon
CHCTEME.

HepequL YMeHI/Iﬁ , OCBAWBACMBIX B paMKaX OUCIHUITIJIMHBI

OK 0I.

Br16upaTh ciocoObl perieHus
3a71a4 NpoQecCuoHaNbHOM
NeSITeIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

HccnenoBaTh HCTHHHEIE
PacTBOPHI C 3aJaHHBIMHU
XapaKTEePUCTUKAMHU
Paznmuate ncTUHHBIC
pacTBOPbI

3amauu Ha IPUTOTOBIICHHE
PacTBOpPOB.
[TpakTHKO-OpPUEHTHUPOBAHHBIC
pacyeTHbIE 3aJaHKs Ha TUCTICPCHBIE
CHCTEMBI, UCIIOJIb3YeMbIE B OBITOBOM
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PesyabTaThl 00y4eHuUs1

Kputepun oneHku

MeToabI OEHKH

OK 02.

Hcnons30BaTh COBpEMEHHBIE
CpeAcTBa MOUCKA, aHAJIN3a U
MHTEpHpeTanuy HHPOPMAITUHN U
MH(GOPMaLIMOHHbIE TEXHOJIOTUI
JUISL BBITIOJTHEHUS 38144
npodeccuoHaIbHON
JeSATeIbHOCTH

OK 04.

S dexTuBHO
B3aMMOJIEHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

OK 07.

CopelicTBOBaTh COXPAHEHHUIO
OKpY’Karolle cpebl,
pecypcocOepeKeHuIo,
IPUMEHSATh 3HaHUS 00
M3MEHEHHUHU KJIMMaTa, IPUHIUIIBI
Oepe’KIIMBOro NMPOU3BO/ICTBA,
3¢ (HEeKTHBHO JACHCTBOBATH B
Ype3BbIUaiiHbIX

Curyauusax

I1IK 2.4.

Br16upaTh 1 pazpabarbiBaTh
y4eOHO-METOJUUECKUe
MaTepHaIbl ISl pealin3aluu
IporpaMM BHEYPOUYHOMH
JeSATeIbHOCTH

[IK 3.5. OcyuiecTBasiTh
MIeIarOrMYEeCKOe MPOCBEIICHUE U
COIIPOBOKACHUE POIUTENEH
oOyuaromuxcst (MX 3aKOHHBIX
IpeJCTaBUTENEN )

UccnenoBath Gusuko-
XUMHYECKHE CBOMCTBA
HUCTHHHBIX PACTBOPOB.
O11eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeITEIIbHOCTH YeJIOBEKA C
MO3UIAM DKOJIOTHUECKOM
0e30macHOCTH

Y TIPOU3BOJICTBEHHOM €ATEIbHOCTH
YyeJioBeKa

[TpakTuueckas pabora
«[IpuroroBiieHre pacTBOPOB»
Keiic (¢ yuerom Oymymiei
po(ecCHOHATTLHOM IS TEIILHOCTH )
[TpakTHKO-OpHEHTUPOBAHHbBIE
TEOPETHUYECKHUE 3aJaHus Ha
XapaKkTepU3aluI0 XUMHUECKUX
AJIEMEHTOB: «MeTaTn4ecKue /
HEMeTaJUIM4YeCKHe CBOICTBA,
AIEKTPOOTPHUIIATEIIHLHOCTD U
CPOJCTBO K 3JEKTPOHY XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa»
[TpakTHKO-OpHEHTUPOBAHHbBIE
TEOPETHYECKHUE 3aJaHUs Ha aHAJIU3
(bakToOpOB, BIMIIONINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTrko-
OPUEHTHPOBAHHBIEC 33/IJaHUS HA
npuMeHeHue npunuumna Jle-
[TaTenbe mis HAX0XKACHUS
HAIPaBIICHUS CMEILIEHUS
PaBHOBECHSI XUMHUECKOU PEAKIINH U
aHanu3 (pakTopoB, BIUSIONIUX Ha
CMEIIEHUE XUMUYECKOTO
paBHOBECHS
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