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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma o xumuu, 8 Kjiacc pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSAMMU:

o @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
denepanuny;

e @enepa’bHOr0 roOCYAapCTBEHHOIO0 00pa30BaTEIBHOIO CTaHAAapTa OCHOBHOIO OOLIEro
o0pa3oBaHMs, YTBEP)KJIEHHOIO IpHUKa3oM MuHHUCTEpCTBa OOpa3oBaHMs M HAyKH
Poccuiickoit ®eneparun ot 17.12.2010 Ne 1897 (mamee - ®I'OC ocHoBHOro 00IIErO
o0OpazoBaHus);

e [lopsaka opranu3anuy 1 OCYIIECTBICHUS 00pa30BaTEIbHON AEATEIbHOCTH TI0 OCHOBHBIM
o01eo0pa3oBaTesIbHBIM ~ [IporpaMMaM  00pa30BaTeNIbHBIM IPOrpaMMaM  HayaJbHOTO
o0IIero, OCHOBHOTO OOLIETO W CpEeAHEro oOmero oOpa3oBaHUsA, YTBEPKIACHHOTO
npuka3zoM MuHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 30.08.2013
Ne 1015;

e (exepasbHOrO TMEPEYHS YUYEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJB30BAaHHIO TIPH
peanu3aly MMEIOLIMX IOCYJapCTBEHHYIO aKKpeAUTAlUI0 00pa30BaTENIbHBIX MIPOrpamMM
HAYaJpHOTO  OOIIEero, OCHOBHOTO 0OOmIero, cpemaHero oOmero oOpa3oBaHUs,
YTBEP)KJICHHOIO INpHKa3oM MuHucTepcTBa npocsemenus Poccuiickoit ®enepauun ot
28.12.2018 Ne 345;

® T[epeYyHs OpraHW3alMii, OCYIIECTBISIONINX BBIMTYCK YYEOHBIX TOCOOMH, KOTOpBIE
JIONYCKAIOTCA K HUCHOJb30BAHUIO IPU pEIM3alUU HMMEIOUIMX TOCYAapCTBEHHYIO
aKKpeIUTaIHMi0 00pa30BaTEeNbHBIX MPOrPaMM HAayallbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero oouiero o0pa3oBaHus, yTBEPKAECHHOTO MpUKa3oM MUHHUCTEpCTBA 00pa30BaHMs
u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699;

e CaHUTApHO-3MUAEMHOIOIMUECKUX TPEOOBAHUH K YCIOBUSAM M OpraHMU3aluu oOydeHus B
00111€00pa30BaTENIbHBIX YUPEKACHUAX, YTBEPXKIEHHBIX ITOCTAHOBJIIEHUEM [ J1aBHOrO
rocy/apcTBEHHOro canutapHoro Bpaya Poccuiickoit ®enepauun ot 29.12.2010 Ne 189
(manee - CaunlluH 2.4.2.2821-10);

e pacnopsukenust Komurtera mo obpazoBanuto ot 16.04.2020 Ne 988-p «O dhopmupoBanuu
KaJICHJapHOTO Yy4yeOHOro rpaduka rocyAapCTBEHHBIX 0OOpa30BaTENbHBIX YUPEKIACHHUM
Cankr- IlerepOypra, peaau3yroolmx OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOTrPaMMBbI, B
2020/2021 yueGHOM roIy»;

e pacnopsokenust Komurera no odbpazoBanuto ot 21.04.2020 Ne 1011-p «O dpopmupoBanuu
y4eOHBIX TUTAHOB TOCYJIApPCTBEHHBIX 00pa3oBaTenbHbIX yupexkaenuit Cankr-IlerepOypra,
peanu3yoLMX OCHOBHBIE 001eo0pazoBaTenbHble nmporpammbl, Ha 2020/2021 yueOHbIi
ro1».

e VYcraBa ['ocygapcTBeHHOro OOJKETHOIO 00IIE00pa30BaATEIBHOTO YUPEXKIECHUS CpeIHEN

o0meoOpa3zoBarenbHOi mikoibl Ne 436 [TerpoasoprioBoro paiiona Cankr-IlerepOypra.

e Jlonmoxenuss o paboueil mporpaMme 1O y4eOHOMY HpPEIAMETY nezarora
['ocynapcTBeHHOTO OIOKETHOTO 0011e00pa30BaTEIHLHOTO YUpEXKIEHUS cpenHen
obmeobpa3oBaTenbpHOM 1IKoJbI Ne436 IMetpoasopiioBoro paiiona Cankr-IletepOypra (IpoToKoI
nencoeta Nel( ot 20.05.2019, npuxaz Nel35 ot 6.06.2019 1.)

e [lporpammsbl o xumuu i 8-11 kimaccoB obmieoOpasoBarenbHbIX yupexnaenuit. H. E.
Kysnenosa, . M. Turosa, H. H. I'apa u np.; nox pen. H. E. Ky3nenosoii, M., «Bentana—I pad»

Y4eOHO-MeTOANYEeCKNH KOMILJICKC
1.IIporpamma mo xumuum mis 8-11 kmaccoB oOmeobpazoBarenbHbX yupexnaenuit. H. E.
Kysnenosa, . M. Turoa, H. H. I'apa u ap.; nox pea. H. E. Ky3nenosoii, M., «Benrana—I pad»
2.Yuebnuk. Xumus. 8 kinacc. H.E.Ky3nenosa, U.M.Tutosa, H.H.I'apa., M., «Bentana—I'pad»
3. 3apaunuk no xumun § knace. H.E.Ky3nenosa, A.H.JleBkun, M. «Bentana—Ipad», 2012 r.



MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe
[TporpamMma paccuuTaHa Ha IMpemnoJaBaHUE Kypca XUMHUU B § Ki1acce B 0ObeMe 2 4acoB B
HEJIeNI0, Bcero — 68 yacoB. YpoBeHb OCBOCHUS Oa30BHIi.

B uuncne Benymux meseid 00ydeHns XUMUAHM BBIIEIISIO CIIETYIOIINE:

1. BoopyxeHue yJammxcsi 3HaHUSIMA OCHOB HaYKH M XMMHUYECKOH TEXHOJOTHHU; crocobamMu
uX N0OBIBaHMS, IEPEPAOOTKH U IPUMEHEHUSI.

2. PackppiTHE pONM XUMHM B MO3HAHWU NPHPOJBI M OOECHEYEHUH >KU3HU OOIIECTBA; ITOKA3
3HAUEHUS] OOIEro XUMHYECKOrOo OOpa3oBaHMs MJisi NPaBWIBHOW OPHEHTAllMM B HKU3HU B
YCIIOBHAX YXYALICHUS YKOJIOTHYECKONW OOCTAHOBKH.

3. BHecenne BkJaza B pPa3BUTHE HAYYHOTO MHPOIOHMMAHHS Y4YCHUKa, (OpPMHUpOBaHUE
XMMHUYECKOW KapTHHBI IPHPOJIBI KAK BAYKHOTO KOMIIOHEHTAa HAYYHOT'O MUPOBO33PEHUSI.

4. Pa3zBuTHE BHYTPEHHEW MOTHBAIIUU YYEHUS, TOBHIIICHHE HHTEPECA K TTO3HAHUIO XUMHH.

5. Pa3BuTHE NTMYHOCTH ydYaIerocs CpeICTBaMU JIAHHOTO XHMHYECKOTO IpeaMeTa, COIACHCTBHE
aJlanTalyy Y9eHUKA K TIOCTOSIHHO N3MEHSIOLIMMCS YCIIOBUSM >KU3HH.

6. ObecrieueHre XMMUKO-3KOJIOTHYECKOr0 00pa30BaHMs, Pa3BUTHE IKOJIOTHUECKON KYIBTYPHI
YUYaIIAXCSL.

3apaum kypca:

" BOOPYXHTbH YYAIINXCS 3HAHUSMHU OCHOB HAayKH M XMMHYECKOW TEXHOJIOTHH, CIOCO0aAMH MX
J0OBIBaHUS, IEPepabOTKH U IPUMEHEHUS;

" PACKPBITH POJIb XUMHUHM B MO3HAHWU TPUPOJBI U OOECIIEYCHUH >KM3HU OOIECTBA, MOKA3aTh
3HaUYEHHE OOLIEr0 XMMHYECKOro OOpa3oBaHUsI AJSl NMPABUIBHOW OPHUEHTAIMH B XM3HU B
YCIIOBHSAX YXYALICHUH YKOJIOTHUECKOW 00CTAaHOBKH;

" BHECTH BKJIAJl B pa3BUTHE HAYYHOTO MHUPOIIOHUMAHUS YUCHHKA;

" DPa3BUTHh BHYTPCHHIOK MOTHBALIMIO YYCHHUS, TIOBBICUTh HHTEPEC K TIO3HAHUIO XUMUH;

" pPa3BUTh FKOJOTMYECKYIO KYJIbTYPY YUaIIUXCS.

[TomuMO OCHOB HayKH, B COAEpKaHHME TMpeaMeTa XHMHs BKIIOYEH psJ CBEACHUU
3aHMMATEJIbHOTO, HCTOPUYECKOr0, MPUKIAAHOIO XapaKTepa, COJACHCTBYIOIMX MOTHUBALUU
YYEHHMs, PA3BUTHIO I103HABATENbHBIX MHTEPECOB U PELIEHUIO APYIMX 3a7ad BOCHUTAHUS
JMYHOCTH.

TexHnosmornu odyuenunst

-3JI0pOBbeCcOEpEraroIre TEXHOJIOTUN
- TEXHOJIOTHS COTJIACOBAaHHOTO 00yUeHUs
- ”H(OPMAIIMOHHBIE TEXHOJIOTUN
- TEXHOJOTHsI MPOOJIEMHOT0 00yUeHuUs
- TEXHOJIOTHS Pa3BUTUSI KPUTHYECKOTO MBIIIJICHUS
- METOJ IPOEKTOB

Buasl u popmbl KOHTPOJIA
-TeKYIINI: TeMaTUYEeCKHE Cpe3bl, TeCT, YCTHBIM OMpoc (MHAUBUAYATbHBIA M (PPOHTANBHBII),
TBOpUYECKHE pabOThI, HCCIIEA0BATENbCKUE 3aaHMUS;
- IPOMEXYTOYHBIN: MPOBEpOUHas paboTa, TECT, CAMOCTOsTENbHAs paboTa;
- UTOTOBBIN: MOPT(HOINO, KOHTPOJBHAS paboTa, TeCT, 3a4€T, AUarHocTUYecKas padoTa;

IInanupyemble pe3y/jbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

BbinycKHUK Hay4uTCH:
®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HA0II0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT;
® ONUCHIBATh CBOWCTBAa TBEPABIX, JKUAKUX, Ta3000pa3HbBIX BEIIECTB, BBIACHA HX
CYILLIECTBEHHBIE ITPU3HAKY;



pacKpbIBaTh CMBICT  OCHOBHBIX XMMHUYECKHUX TMOHATUH  «aTOM», «MOJIEKYJay,
«XUMHUYECKHUH 3IEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEILIECTBOY», «BAJIEHTHOCTDHY,
«XUMUYECKas peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUH;

pacKpbIiBaTh CMBICII 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPUH;

pa3iandaTh XUMHYECKUE U (PU3UUIECCKUE SBIICHUS;

Ha3bIBaTh XUMHUUYECKHUE DJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX hopMyram;

OIPEAEIATh BaJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

ONPEIETATh TUIl XUMUYECKUX PEAKIU;

HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUM;

BBISIBJISITH NPU3HAKHU, CBUJCTEIHCTBYIOIIUE O MPOTEKAHUM XUMHYECKON peaklHuH IpH
BBITIOJIHCHUH XUMHYECKOTO OIbITA;

COCTaBIATH (OPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHiA;

co0mro1aTh npaBuiia 6e301macHOM paboThI TPU MPOBEJCHUHN OTBITOB;

M0JIb30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U TIOCY/IOH;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUKCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEeMEeHTa Mo PopMysie COeAMHEHNUS,
BBIUUCIIATH KOJIMYECTBO, OOBEM WM MAacCy BEILIECTBa MO KOJIMYECTBY, 00beMy, macce
peareHTOB WJIH MPOAYKTOB PEAKIINH;

XapaKTepu30BaTh (PU3MUECKHE M XMMHUECKHAE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOJa U
BOJIOPO/IA;

MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHCIOPO/, BOJAOPOS;
PacKpbIBaTh CMBICI 3aKOHA ABOrajapo;

PacKpbIBaTh CMBICI MOHATUH «TETJI0BOH 3((EKT peakumy, «MOJSIPHBIA 00BEM»;
XapaKTepU30BaTh GU3NUCCKUEC M XUMUICCKHIE CBOHCTBA BO/IBI,

PAaCKpBIBATh CMBICH MIOHSTHS «PAaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEIMHEHHUS U3yYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKkTepu3oBaTh (U3MUEeCKHe W XUMHYECKHE CBOMCTBAa OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

OTpeAeNATh NPUHAIEKHOCTD BEILIECTB K ONPEAECIEHHOMY KJIacCy COSAMHEHMUI;
COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSIUHEHUN N3YUCHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, TMOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KIIACCOB
HEOPraHUYECKHUX BEILECTB;

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KHUCIOT U IIEIOYEH MO M3MEHEHUIO OKPACKH
WHJUKATOPA;

XapaKkTepU30BaTh B3aUMOCBA3b MEXAY KJIaCCAMU HEOPTAHUUECKUX COCAUHEHUN;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSACHATh (U3MUECKUH CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIBI U NeproJia B nepuoandeckon cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOCHHS aTOMOB, CBOWMCTB JJIEMEHTOB B
npejesiax MajiblX NEPUOJOB U IIaBHBIX MOATPYII;

XapakTepU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOpOAa A0 KalblMs) Ha OCHOBE HX
MOJIOXKEHUs B mepuoandeckoit cucreme /.M. MeHneneeBa u 0COOEHHOCTEN CTPOCHUS UX
aTOMOB;



COCTaBJIAITh CXEMBI CTPOEHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
JI.1. MeHneneena;

PaCKpbIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY;
XapakTepu3oBaTh  3aBUCHUMOCTh  (M3WYECKHX  CBOMCTB  BENIECTB  OT  THUNA
KPUCTAIIIMYECKON PELIeTKY;

OTIpEeINATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300paxaTb CXEMbl CTPOEHHS MOJIEKYJ BEIIECTB, OOpa30BAaHHBIX PAa3HBIMU BHUIAMHU
XUMHYECKHUX CBI3CH;

OIPEAEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJIAITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMIA;

UCIIOJIb30BaTh MPHOOpPETEHHBbIE 3HAHMS JJIS DKOJIOTHYECKH T'PAaMOTHOIO TMOBEACHHUS B
OKpYXKaroIlEH Cpese;

UCIIOJIb30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIETEHIIUH MPH BBIOJHEHUH MPOEKTOB U
yueOHO-UCCIEeIOBATENIbCKUX 3a/lad IO HM3YyYEHUIO CBOWCTB, CHOCOOOB MOJYYEHHS U
pacrno3HaBaHMsI BEILIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUUYECKUX MPOLIECCaX;
KPUTUYECKH OTHOCUTBHCS K MCEBAOHAYYHOU MH(GOPMAIINH, HEJOOPOCOBECTHON peKIaMe B
CpelCTBaX MaccoBOM nHpopmanuy;

OCO3HaBaTh 3HA4YCHHE TEOPETHUECKUX 3HAHUM M0 XUMHH i1 TMPaKTHYECKOM
JIeSITEIbHOCTH YEJIOBEKa,

CO3/1aBaTh MOJAEIH M CXEMBbI JUIsI peIIeHUs YIeOHBIX U TO3HABATEIBHBIX 33/1a4; TOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI IPEANMCAaHul, Mpe/laraéMblX B HHCTPYKLUHUAX IIO
MCIIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBOM XUMHH U JP.

KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIIUU 10 PA3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB,
MPOBOAUTH OMBITHl MO TOJYyYEHHUIO, COOMPAHUI0 M H3YYCHHUIO XUMHUYECKHX CBOWCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO Ta3a, aMMUAKa;

pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIVIEKUCIIBINA a3 1 aMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU METAIJIOB;
Ha3bIBaTh OpPraHWYECKUE BEIeCTBAa MO UX (opmyne: MeTaH, 3TaH, 3TUJIEH, METaHOJ,
3TaHOJ, MNIMLEPHH, YKCYCHAs KHCIOTAa, aMUHOYKCYCHasl KHCIIOTa, CTEApUHOBAs KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TJII0K034;

OLICHUBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUs] OKPYKAIOIIEH Cpenbl Ha OpraHu3M
YeJI0BEeKa;

rpaMOTHO 00OpalaThCs C BEIIeCTBAMU B IOBCETHEBHOM JKU3HU

ONpeAeNsiTh BO3MOXKHOCTb NPOTEKAaHUS peaklud HEKOTOpBhIX IpeAcTaBUTEIeH
OpraHMYECKUX BEIIECTB C KUCIOPOAOM, BOJOPOJOM, METAJJIaMH, OCHOBAHUSIMH,
raJIoreHaMHu.

BpinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

BBIJIBUTaTh U TPOBEPATh SKCHEPUMEHTAIBHO THUIIOTE3bl O XHUMHYECKHUX CBOMCTBAx
BEIIECTB Ha OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTHU BCTYNAaTh B XUMHYECKHE
peaKIM, O XapaKTepe U MPOYKTaX PA3IMUYHbIX XUMUUYECKUX PEaKIINA;

XapakTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO W CBOMCTBaM, YCTaHABIMBATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEKY JaHHBIMU XapaKTePUCTHUKAMU BEIIECTBA;
COCTaBJISITh MOJIEKYJIIPHBIE U TIOJHBIE MOHHBIE YPAaBHEHHS 10 COKpALICHHBIM MOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBATh  CMOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIHTENBHBIE WU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIEHMS 3JIEMEHTOB, BXOAAIIUX B
€ro COCTasB,



® COCTaBJIATH YpaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIHUX IIOCIIEA0BATCIIBHOCTU
MPEBPALLECHUI HEOPTAHUYECKUX BELIECTB PA3JIMUYHBIX KJIACCOB;

® BBUIBUIATb U IIPOBEPATH HKCIEPUMEHTAIBHO THUIIOTE3Bl O PE3YNbTATaX BO3ACUCTBUSA
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKOM peakluu;

® CIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS I SKOJIOTHMYECKH TPAaMOTHOTO TOBEICHHS B
OKpYXKarolleH Cpese;

® HCIIOJIB30BaTh HpI/I06peTeHHBIe KJIFOYCBBIC KOMIICTCHI WU ITPU BBIIIOJIHCHUU IIPOCKTOB U
yueOHO-UCCIIEeIOBATeNIbCKUX 3a/lad 0 HM3YyYEHUIO CBOWCTB, CIHOCOOOB TMOJY4YEHHS U
pacro3HaBaHUs BEIIECTB;

e 00BEKTUBHO OLCHUBATH I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

® KPUTUYECKU OTHOCUTHCS K TCEBIOHAYYHOU MH(OpMAIINK, HEJOOPOCOBECTHON peKiIaMe B
CpelCTBaX MaccoBOM nHpopmanuy;

® O0CO3HaBaTh 3HAUEHUE TEOPETUYECKMX 3HAHUH 1O XUMUM Ui IPAKTHUECKOMN
JESITEIbBHOCTH YEJI0BEKa,

® CO3JaBaTh MOJIEIH U CXEMbI JUIsl pelIeHHs YUeOHBIX U TO3HABATENIbHBIX 3a/1a4; TOHUMATh
HEOOXOMMOCTh COONIIOJICHHUS TMpPENNUCAHUHN, TMpenjgaraeMblX B HHCTPYKIHAX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHH U AP.

KPUTEPUN N HOPMbI OIIEHKH 3HAHUM OBYYAIKOHIMUXCS IO XUMUUN
1. OuenuBaHUe YCTHOIO OTBETA
«5»:
® JIaH IOJHBIA ¥ NPABWIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH,
e MarepHall U3JI0KEH B ONPENEICHHON JIOTUYECKOW MOCIIEI0BATENBHOCTH, JTUTEPATYPHBIM
SI3BIKOM,
® OTBET CAaMOCTOSATCIbHBIMN.

® JIaH MOJHBIM U NPABUIIbHBIN OTBET HA OCHOBAHMH U3YYEHHBIX TEOPUH,
e Marepuall U3JI0KEH B ONPECICHHOMN MOCIE0BATEIbHOCTH,
® JIOMYIICHBI 2-3 HECYIIECTBEHHbIE OMIMOKH, UCIIPABIEHHBIE 110 TPEOOBAHUIO YUUTES, UITU
JTaH HETOJIHBIM 1 HEUYETKUH OTBET.
«3»:
e JlaH TMOJHBIA OTBET, HO MpPH OSTOM JOMYIEHA CYIIECTBEHHAas OIMMOKAa WU OTBET
HETIOJIHBIN, TOCTPOEH HECBSI3HO.
«2»:
e OTBET OOHApPYXMBAET HEMTOHMMAHUE OCHOBHOTO COJIEp)KaHUs y4eOHOTO MaTepuIia,
e JIOMYIICHBl CYIIECTBEHHbIC OIIMOKU, KOTOpBIE Yy4-CS HE MOXET MWCIPaBUTh NIpU
HaBOJISIIINX BOMPOCAX YUUTES.
2. OueHuBaHHe YMEHHI pemiaTh 3a1a4u

® B JIOTMYCCKOM PACCYXKICHHUU U PCHICHUN HCT OHII/I6OK,
¢ 3aJaya pelcHa palluOHAJIbHBIM CIIOCOOOM.

® B JIOTUYCCKOM PACCYXJICHHUUN U PCHICHUN HCT CYIICCTBCHHBIX OIHI/I6OK, IIpu 5TOM 3aaa4da
pellieHa, HO He pallMOHAIBHBIM CIIOCOO0M,
e JlomymIeHo He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

® B JIOTMYCCKOM PACCYXKIACHUHN HET CYIICCTBCHHBIX OH_II/I6OK,
® JONYCKACTCA CYIICCTBCHHAA omuOKa B MATEMATHYECKUX pacucTax.



«2»:
® UMEIOTCS CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKJICHUH W PEIICHUH.

3. OueHunBaHWe ?HKCIEPUMEHTAJIbHBIX YMEHMIi (B mpomecce BbINOJTHEHHUS
NMPAKTHYECKUX PA0OT M0 HHCTPYKIMH).
«S5»:

e paboTa BBINOJIHEHA MOJIHOCTHIO, C/ICTAHbI IPABHIbHBIE HAOIIOACHUS U BBHIBOJIHI,

® DOKCHEPUMEHT OCYIIECTBJICH IO IUIaHY, C YYeTOM TEXHHKH  O€30MacHOCTH U TpPaBUII
paboThI ¢ BelecTBaMu U mpudopamu,

® TMPOSIBJIICHBl OPraHU3allMOHHO-TPYAOBbIE YMeHHUs (TMOJAEPKHUBACTCS YUCTOTa padoyero
MecTa, MOPAI0K Ha CTOJIE, SKOHOMHO HUCIOJIb3YIOTCSl PEAKTUBBI).

«»:

e paboTa BBINOJIHEHA, ClEJaHbl NPaBUIbHbIE HAONIONEHUS M BBIBOABL: IKCHEPUMEHT
BHITIOJTHEH HETOJHO WM HAaOJNIONaloTCd HECYIIeCTBEHHBIE OIMUOKKM B pabore ¢
BElIeCTBaMH U MPUOOPAMHU.

«3In»:

® OTBET HEMOJIHBIA, paboTa BBHINIOJIHEHA PABUIBHO HE MEHEE YeM HAIOJIOBUHY AOMYIICHA
CylllecTBeHHas omubKa (B X0Je dKCIepUMEHTa, B 00bACHEHUH, B 0(hOopMIIECHUN pabOThI,
no Th npu pabote ¢ BewecTBaMu U MpUOOpaMu), KOTOpYyI0 oOyuaromuiics
HCIIPABIISET MO TPEOOBAHUIO YUUTEIIS.

«2».

e JIONYyIICHBI JBE WJIH Ooyiee CyIIECTBEHHbIC OIMMOKH B XOJ€ JKCIIEPUMEHTa, B
o0bsicHeHun, B opopmieHnn padoTsl, mo Th npu paborte ¢ BemecTBaMu U mpudopamu),
KOTOpBIE 00YYAIOIIUIACS HE MOXKET UCIIPABUTh.

4. OueHMBaHUE YMEHHI pelIaTh JYKCIEPUMEHTAJbHBIE 3a7a4u (cJeayeT YYUTHIBATH
HA0/II0/1eHUs] YYUTeJIsl U MpeIbsBjsieMble yYalMMCsl pe3yJIbTaThl BHINOJHEHUS] ONBITOB).
«5»:

e [UIaH pEIICHHS 3aJla4ll COCTaBIICH TPABHJILHO, OCYIIECTBICH IMOAOOD XHUMHYCCKHX

PEaKTUBOB U 00OPYIOBAHUS, IAHO MTOJTHOE OOBSICHEHHUE U C/ICTIaHbI BBHIBOIBI.
«»:

® [UJIaH PEelIeHHs COCTABIICH MTPABUIBHO,

® OCYIIECTBJICH MOA00pP XMMUUYECKUX PEAKTUBOB U 00OPYIOBaHUS.

e JlOMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUHU U BBIBOJAX).

e TUIAaH PENICHUS COCTABJICH MPABUIBHO,
® OCYIIECTBJICH MOJ00p XUMUYECKUX PEAKTUBOB U 000PYIOBAHUS.
e JIONYIIIEHA CYIIECTBEHHAs OTMOKA B O0OBSICHEHUH U BBIBOJIAX.

e JIONYIICHBI ABE U Oojee OomuOKH (B TUIAHE pEIICHHS, B MOAOOpPE XMMHYECKUX,
PEaKTUBOB M 000PYIOBaHMs, B OOBSICHEHHH U BHIBOJAX).

5. OuneHuBaHMe MNHCbMEHHBIX KOHTPOJIBLHBIX PadoT (He00XOAUMO YYHUTHIBATH
KAQ4eCTBO BbINOJHEHUSI PadoThl MO 3aJaHMAM, KOHTPOJIbHAas padoTa OLEHUBAETCHA B
HeJoM).

«5» - 1aH MOJIHBII OTBET Ha OCHOBE M3YYEHHBIX TEOPUI, BO3MOKHA HECYIIECTBEHHAs OIINOKA.
«4» - omycTUMa HEKOTOpasi HEMOJIHOTA OTBETA, MOXKET ObITh He 0oJjiee IByX HECYIIECTBEHHBIX
OIINOOK.

«3» - paboTa BBIIIOJHEHA HEMOJIHO (HO HE MEHEEe YeM HaloJIOBHHY), UMeeTcs He Oosiee o HOU
CYILIECTBEHHOW OIMOKU U MPU 3TOM 2-3 HECYIIECTBEHHBIE.



«2» - paboTa BBHIMOJIHEHA MEHBIIE YeM HAIMOJOBHHY, HMEETCS HECKOJBKO CYIIECTBEHHBIX
o1mnboK.
aTTECTAIIMOHHON KOMUCCHH BOIIPOCOB M C(OPMYIIHPOBATH TOYHBIE OTBETHI HA HHX.

COJEPKAHUE KYPCA

8 KJIacC (2 4 B Hememo, Bcero — 68 4.)

Tema 1. Benenue (2 u)

XUMHSA U HayYHO-TEXHHYECKHH mporpecc. McTopryeckue 3Tanbl BOSHUKHOBEHHS U PA3BUTHUS
xumud. OCHOBHBIC MOHATHS U TeopuH XuMuu. JIabopaTtopHoe 000pyIOBaHHE U MPUEMBI PAOOTHI C
HuM. [IpaBnina TexHuKH 6e30MacHOCTH MpU padoTe B KAOMHETE XHMMUH.

Hemonctparuu. TaOmuipl, crnaipl, OKa3bIBAIOIINE HWCTOPUYECKHH MyTh pPa3BUTHSA,
JOCTHXKEHUSI XMMHUU U UX 3HAYEHUE; 1a00paTopHOE 000py10BaHHUE.

[TpakTrueckoe 3ansTHE. JIabopaTopHOE 000PYIOBAaHNE U IPUEMBI PAOOTHI C HHIM.

Pasnea |. BemecrBo M XMMHYECKHE SIBJEHHSI ¢ MO3HUIUI ATOMHO-

MOJIEKYJISIPHOTO YUYeHUs

Tema 2. Xumnuyeckue 3JIeMeHThl U BellleCTBA B CBeTe ATOMHO-MOJICKYJSIPHOIO0 Y4YeHUs
(14 4)

[lonstue «BemecTBOo» B ¢u3uke M Xumud. @Dusznyeckne M XUMHUYECKUE SBICHUSL.
N3mensmomeecss BEMIECTBO Kak INpeaMeT H3ydeHus xumuu. PazoBele nepexonbl. OmnucaHue
BelIECTB. XMMHUYECKUE DJIEMEHTBI: UX 3HAKU U CBEACHUS U3 UCTOPUH OTKpBITUS. COCTaB BEIIECTB.
3aKOH TIOCTOSIHCTBA COCTaBa, XuUMHYeckue (opmyasl. DOpPMBI CYIIECTBOBAHUS XHMHUYECKUX
aneMeHTOoB. BelectBa pocTsie U cioxkHble. [IpocThie BemecTBa: MeTauibl M HeMeTasuibl. O01mas
XapaKTepUCTUKAa METAJUIOB W HeMeTauloB. HekoTopble cBeleHHS O MeTajulax U HeMeTasllax,
00YCIIOBIMBAIOIIMX 3arpsA3HEHHOCTh OKpYyKarolieil cpenpl. OnrcaHue HEKOTOpBIX Haubolee
pacpoCTpaHEHHBIX IPOCTBIX BELIECTB. ATOMHO-MOJNEKYJsipHOe yueHue (AMY) B xummum.
OTHOCHUTENBHBIE ATOMHBIE U MOJIEKYIsApHbIe Macchl. CucTeMa XUMHYECKUX 3y1eMeHToB . U.
MenneneeBa. OmnpezeneHue mepuojia W TPyNNbl. XapaKTEPUCTUKA TOJIOKEHHS] XUMHYECKUX
2JIEMEHTOB B [IEPUOJUYECKON cHcTEME. BaleHTHOCTS.

KomnuectBo BemectBa. OnpeneneHUe BaJEHTHOCTH IO  IOJOXKEHHMIO JIEMEHTa B
nepruoandeckoi cucteme. MoJb - - elMHUIIA KOJIMYecTBa BelecTBa. MousgpHas macca.
Jemonctpanmu. 1. @usndeckne U XUMHUYECKHE SBIEHUA. 2. M3MepeHne MIIOTHOCTH KUIKOCTEN
apeometpom. 3. IlnaBnenue cepol. 4. OmnpeneneHue dIEKTPOINPOBOTHOCTH U TETUIONPOBOJIHOCTH
BemecTB. 5. Ombitel ¢ kon jekuueil «lllkama TBepmoctm». 6. Mozpenu aroMOB M MOJIEKYI.
Kpucrannnueckue pemerku. 7. Konnekuus metamioB u Hemetawios. 8. [lomydeHue yriiekucioro
rasa pasHbIMH crocobamu. 9. DOnekrpomu3 Bonsl. 10. Bosronka wnona. KunsiueHue BOJBI
Hakanusanue kBapua. HarpeBanue HadTanuua. 11. Onwitel no nuddysuun. 12. Komnexmus
HPOCTHIX BELIECTB, 0Opa3oBaHHbIX nemeHTamu 1—111 nepuonos. 13. Habop xomorpamm: 00-
pasubl pemieHust pacueTHhIX 3anad. 14, Komekmust BemiecTB KoindecTBoM 1 Mounb. 15.
JlnHamuyeckoe nocoOue: KOJTMUECTBEHHbIE OTHOLIEHUS B XUMUH.

JlabopatopHble omnbIThl. 1, PaccmoTpenue BemecTB ¢ pa3iIuyHbIMU  (U3MUECKUMU
cBolicTBaMU (MeJib, kKee30, IUHK, cepa, BoJa, XJIOpuI HaTpus u ap.) 2. [Ipumeps! puzndyeckux
SIBJICHUI: cru0aHne CTeKJISHHON TpyOKH, KUIIsSiUeHue BO/IbI, I1aBlieHue napaduna. 3. Ilpumepst
XUMHUYECKUX SIBJICHUN: TOPEHUE JIPEBECUHBI, B3aUMOJECHCTBUE MpaMopa C COJITHON KHCIOTOM.
4. Nzy4yenune oOpa3IioB METAUIOB M HEMETAIUIOB (CEpPHI, XKene3a, alfoMUHUs, rpaduTa, MEIU H
ap.). 5. N3ydeHue CBOWCTB BEIIECTB: HArpeBaHUE BOAbI, HarpeBaHue okcuaa kpemuus (1V).

Pacuernble 3agaun. 1. BerunciaeHne 0OTHOCUTENEHOM MOJIEKYJISIPHOM Macchl BELIECTB, MaCCOBOU
JOJH BJIEMEHTOB IO XMMHMYECKUM QopmyiaM. BbrumcineHue MoyisipHONW Macchl BelllecTBa. 2.
Onpenenennie Macchl BEIECTBA 0 U3BECTHOMY €T0 KOJIMYECTBY M HA00OPOT.
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Tema TBOpUeckoit paboThl. MumtocTpupoBaHue MONOKEHUH aTOMHO-MOJIEKYJISIPHOTO YUCHUSI.

Tema 3. XumMu4decKkue siBJIEHUSI B CBeTe ATOMHO-MOJIEKYJISIPHOTO yuyeHus (7 4)

CyIlIHOCTh XMMHYECKUX SBJIEHHH B CBETE€ AaTOMHO-MOJEKYJspHOro yueHus. [Ipusnaku
MPOTEKAHUsI XUMUYECKUX peakuuil. [IpuumHbl ¥ HamnpaBieHUs MNPOTEKAHUS XUMHYECKHUX
peakuuii. [Tonatue o0 >HTponuU W BHYTpEHHEW SHepruu BemiecTBa. OOpaTUMOCTh XUMUYECKUX
peakuuii. [IpeBpareHne 5>HEpPruM NPU XUMHUYECKHX PEAKIUAX, VYCIOBHUS MPOTEKAHUS
XUMHUYECKUX pPEaKIuil, 5K30- M HHIOTEPMHUYECKHE pEaKlIMU. 3aKOHbl COXPAHEHHS MacChl U
SHEPruM, UX B3aUMOCBS3b B 3aKOHE coxpaHeHHUs: MaTepun. COCTaBIEHUE YPABHEHUM XUMHUUYECKUX
peakiui. PacueTbl MO ypaBHEHUSIM XMMHUYECKUX peakiuil. TUIbl XUMUYECKHUX PEAKIIMA:
pa3IIoKEHMsI, COEIMHEHHUS, 3aMelieHrs, oOMeHa. O000IIeHNE 3HAHNI 0 XUMHUYECKHX PEAKITUSIX.

Hemonctpanuu. 1. Ilpu3Haku nDpoOTEKaHUS XUMHUYECKUX PEAKIM: HarpeBaHUE METHOU
MIPOBOJIOKH; B3aUMOJICMCTBUE PACTBOPOB €IKOrO HAaTpa W XJOpHAA MEIW; B3aUMOJCHUCTBUE
pPacTBOPOB YKCYCHOW KHCJIOTHI M TUApOKaOOHATa HATPHs; B3aUMOCHCTBHUE PACTBOPOB XJIOPHOTO
JKeye3a M KpacHOM KpOBSHOM COJIM; pacTHpaHUE B CTYIKE IOPOIIKOB XJIOpUJAa aMMOHHS U
rameHo u3BecTu. 2. THINBl XMMHYECKHX PEAKIUM: Pa3ioKEHUE MalaXuTa; B3aUMOICHCTBHE
’Kenesa ¢ pactBopoM xjopuaa menu (l1), B3anmoaeiicTBue pacTBOPOB €AKOTO HaTpa U XJIOPHOTO
Kenesa.

PacuerHble 3aqa4u. BrruncieHue o XUMHYECKUM YPaBHEHHSIM MacC, KOJIMYECTB BEIICCTB: a)
BCTYIUBIIUX B PEaKIuio, 6) 00pa30BaBUINXCA B PE3YJIbTATE PEAKIIH.

[TonsiTre 0 METOZIE KaK CPEACTBE HAYYHOTO MO3HAHUS EUCTBUTEILHOCTH. METObI, CBA3aHHBIC
C HEMOCPEJCTBEHHBIM H3YYEHHEM BEUIECTB: HAOJIOJCHHE, OMMCAHUE, CPAaBHEHHUE, DKCIEPUMEHT.
AHanu3 M CHUHTE3 BEIIECTB — JKCIEpPUMEHTaNIbHbIe MeTObl XUMUH. [loHsATHE 00 MHAMKATOpaXx.
Teopernueckoe 00bSICHEHUE, MOJEIUPOBAHHE, IPOTHO3UPOBAHNE XUMHUECKUX SBICHUNA. XUMUYE-
CKHI SI3bIK (TEpPMUHBI ¥ Ha3BaHUS, 3HAKU, (HOPMYJIBI, ypaBHEHHS), €T0 BaxxHeimue GpyHKuuu B
xumMudeckoil Hayke. CrmocoObl BBIpaKEHHS 3aKOHOMEPHOCTEH B XHMHUU (KauyeCTBEHHBIMH,
KOJIMYECTBEHHBIH, MaTeMaTU4yecKuil, rpaduuyeckuii). XUMUYECKHE OMBITHI U HU3MEPEHHUS, HX
TOYHOCTh. EnqUHHIIBI U3MepeHunii, Hanbojee 4acTo UCIOJIb3yeMble B XUMUU. PacueTsl B XUMuw,
KOJIMYECTBEHHBIE XUMHUECKHUE 3a]1a4H.

JlaGopaTopHblie onbIThI. 1. Onucanue BEIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSL.
2. MonennpoBaHUEe XUMHUYECKHX OOBEKTOB C TIOMOIIBIO TUIOCKOCTHBIX U 00BEMHBIX MOJIEIICH.

Nemonctpanuu. 1. MccnenoBanne GU3NYECKUX U XUMHUYECKHX CBOWMCTB BEIIECTBA (BOJBI, IIMHKA
win 1p.). 2. HabmoneHne u onucaHne XUMHUYECKOW peakiyu (B3aMMOJEHCTBUE IUHKA C COJSTHOM
KUCIIOTOW WJIH Jp.).

Pacuernble 3agauu. 1. BeiuncneHus, cBA3aHHbIE C MEPEBOJOM €IUHUI] B MeEXIyHapOIHYIO
cucremy eaumnun; (CH). 2. Iloctpoenue rpadukoB W TaOIMI MO HMMEIOMIMMCSA JaHHBIM O
KOJMYECTBAaX BEUIECTB, PACXOAYIOUIUXCS WIH MOTYYAIOIUXCS B XUMUYECKUX PEaKLIUX.

Tema 4. BemecTBa B OKpY:Kamolieil Hac mpupoje u Texnuke (3 )

BemectBa B mpupoze: OCHOBHBIE CBEIEHHS O BEIIECTBEHHOM COCTaBe reocdep M KOCMOCA.
[Tonsitue o Texnocdepe. Yncteie BemecTtBa M cMecd. CTeneHb YMUCTOTHI W BHJBI 3arps3HEHUS
BemiecTB. [loHSATHE O TOMOTEHHBIX M TeTepOreHHbIX cmecsax. Paznenenue cmecedl. Ouucrtka
BEIECTB — (PUIIBTPOBAHME, NUCTULIAIMS, KPUCTAIIN3ALINS, SKCTPAarupoBaHue, XxpoMatorpadus,
BO3TOHKa. MneHTudukamus BEmECTB C IOMOIIBIO OINpEICICHUS TEMIepaTyp IUIABICHHUS H
KHATICHUS.

Bemectsa B Texnuke. [lonydeHue BemecTB ¢ 3aJlaHHBIMA CBOMCTBAMU — OCHOBHas mpoOiema
xumud. [loHsATHE O BelecTBax Kak O ChIpbe, MaTepranax W NMpoaAyKIUH. BelecTsa opranndeckue u
Heopranuveckue. I[lepBoHavanbHbIe CBEICHUS O XMMHUYECKOW TexHosoruu. [ImaneTapHslii Xxapakrep
BIIUSIHUSL TEXHUKH Ha OKpyXawollylo cpeny. llpupomooxpaHuTeabHOE 3HAYCHHE OYUCTHBIX
COOPYKCHHI U IKOJIOTHYECKH YUCTHIX TEXHOJIOTHH.

[TonsiTue 0 pacTBOpax Kak TOMOTEHHBIX (PH3NKO-XMMHYECKHUX CHCTeMax. 3HAaUeHUE PACTBOPOB
Ui JKM3HH ~ YeJOBEKa, CEJIbCKOXO3SHCTBEHHOTO W NPOMBIIUICHHOTO  TPOW3BOJICTBA.
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PactBopumocTh BemecTB. BnusHue TexHochepbl Ha MPHUPOJHBIE NPECHBIE U MOPCKHE BOJBI.
@aKTOopbl, BIUAIOLIME Ha PaCTBOPUMOCTDH TBEPIABIX BEIIECTB U ra3oB. M3MeHEeHUE pacTBOPUMOCTH
KHCIIOpoJia B CBsI3U ¢ 3arpsi3HeHreM BoJ. Koadduuuent pactBopumocTd. CriocoObl BbIpaKeHUS
KOHLIEHTPALlMK PACTBOPOB: MACCOBAsl J0Js, MOJISIpHASI KOHIIEHTPAIUS.

JemoncTpamum. 1. PazneneHue cMeceld pa3iMyHBIMM METOJAMU: METOAOM OTCTAaMBAHUS; C
MOMOIIBI0 JEIUTEIbHON BOPOHKH; METOJOM KOJIOHOYHOM Xpomarorpaduu. 2. Kommekius
pasnuyHBIX CcOpTOB He(pTH, KameHHoro yris. 3. Kosmekuus NpUPOAHBIX M CHHTETHYECKUX
OpraHn4eckux BemecTB. 4. PacTBopeHue BemecTB ¢ pa3anuHbIM K03()PHUIHEHTOM pacTBOPHUMOCTH.
5. YcnoBus H3MEHEHHS! PAaCTBOPUMOCTH TBEPABIX U ra3000pa3HbIX

BemiecTB. 6. TeruioBble >QQeKThl NMpU PACTBOPEHHM: PACTBOPEHUE CEPHOM KHUCIOTHI, HUTpaTa
aMMOHHMS,

IpakTuyeckue 3anaTus. 1. OuncTka BeueCTB MeTOJaMH (DHIBTPOBaHUS, KPUCTAIU3ALINH,
MeperoHku, BO3roHKU, XxpoMarorpaduu, skctparupoBanus (2—-3 u).

2. IIpuroroBieHue pacTBOPOB 3aJaHHON KOHIICHTPAIUH.
3. N3yueHue pacTBOPUMOCTH BEILLECTB.

Pacuernbie 3agauu. 1. [locTtpoenue rpadukoB pacTBOPUMOCTHU BEUIECTB MPH Pa3IHUUHOU
temmneparype. 2. Mcnosnb3zoBaHue rpaguKoB pacTBOPUMOCTH Il pacdyeToB KOA(PPHUIUEHTOB
pacTBOpUMOCTHU BewlecTB. 3. Bpruncnenne KOHUEHTpaluKu pacTBOPOB (MAacCOBOM 0JIM, MOJISIPHOMN)
[0 Macce pacTBOPEHHOI'O BEIIECTBA U 00bEMY WIM Macce pacTBopurens. 4. BeliunciaeHue maccsl,
0o0beMa, KOJTMYECTBA PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS 1O OINpPEIeIeHHON KOHIICHTPAIHH
pactBopa.

Tema 5. Ilousitue o razax. Bozayx. Kuciopon. I'openue (7 4)

ITonsTue o rasax. 3akoH ABoraapo. Bozayx — cmech razoB. OTHOCHTEIbHAS IUIOTHOCTD Ia30B.

Kucnopon — XuMu4eckuil 3J€MEHT U MPOCTOE BeIecTBO. MCTOpUs OTKPBITHS KHCIOpPOAA.
Cxewma ombiToB 1. [Ipuctnu u A. JI. Jlapyasbe.

Annotpornius. O30H. 3HaueHue 030HOBOro cnosi 3emnu. [IpoOnema HapymieHust ero
nenoctHocTH. [ToBhIIeHNE colep KaHUsI 030HA B IIPU3EMHOM CJI0€ aTMOC(hEpBI.

[Toxydyenue Kuciopoja B HPOMBIIUIEHHOCTH M JabopaTtopuu. XHUMHYECKHE CBOICTBa
kucinopozaa. [Iporeccsl ropeHus 1 MeyIeHHOTo okucienus. [Ipumenenune kuciopona.

AtMmocdepa — BozaymiHas o0osouka 3emiu. TeHIeHIMn U3MEHeHHs cocTaBa Bo3ayxa B XX B.
OcHOBHbIE HMCTOYHHMKHM 3arpsi3HeHHs aTMmocdepbl. TpaHCHIOPTHBIN MEpeHoC 3arps3HEHui.
Kpyrosopot kuciopoza B npupoje. O BCeMUpPHOM 3aKoHE 00 aTMocdepe.

Jemonctpanuu. 1. [lonydyenue kuciopona. 2. Cxuranue B arMocdepe KHCIOPOAA, CEpHI,
yriis, kpacHoro ¢ocdopa, HaTpus, xkenes3a.3. OnbITe, NOATBEPKIAIOIINE COCTaB BO3AyXa. 4.
OmnbIThI 10 BOCIUIAMEHEHUIO Y TOPEHUIO.

Pacuernbie 3agaun. 1. OnpeneneHne OTHOCUTEIBHON IJIOTHOCTHU Ta30B MO 3HAYEHMSIM HX
MOJEKYJSIpHBIX Macc. 2. OnpeneneHue OTHOCUTENIBHBIX MOJEKYJISIPHBIX MacC ra3zo00pa3HbIX
BELIECTB 10 3HAYEHUIO UX OTHOCUTEIbHON INIOTHOCTH.

Tema TBOpYeckoii padoTbl. VIcTOUHMKHM 3arps3HeHUss aTMocepsl M CHOCOOBI  €ro
IPEO0JI0JICHHUS.

Tema 6. Knaccol Heopranuveckux coeaunennii (13q)

Oxcuapl — cocTaB, HOMEHKIIATypa, Kiaccudukauus. [ToHsTHE 0 THAPOKCUAAX — KHCIOTaX U
ocHoBaHusAX. Ha3Banus u coctaB ocHoBaHuid. I'mapokcorpynna. Knaccupukanusa xucnor (B T. 4.
OpraHHYecKue W HEOpraHWYeCKHue), UX cocTas, HazBaHMs. CocTaB, Ha3BaHUs COJIEH, NpaBHUiIa
COCTaBJIEHUS POPMYJI COJIEH.

XWMHYEeCKHuEe CBOMCTBA OKCHIOB. BiusiHHME cocTaBa KHCJIOT Ha XapakTep MX CBOWCTB (Ha
pUMepax COJSTHOM M cepHOW KucioT). OOme XMMUYecKue CBOicTBa KUCIOT. PacTBopumMocTh
kucnoT. Kucnotuele poxau. Puiznueckue CBOWCTBA M CIOCOOBI TMOJYyYEHHUS MLIEJOYEeH.
XUMHUYECKHe CBOMCTBa coJieil (B3anMoJieiicTBHE PAacTBOPOB COJIEH C pacTBOpaMH ILIeNoYed U
MertaiiaMu). ['eHeTmyeckast CBsI3b KJIACCOB HEOPTraHMUYECKUX COeAMHEHUH. AMQOTEpHOCTS.
Oxcunpl W TUAPOKCHUIBI, obOnamarone aMmpoTepHbIMH  cBoiicTBamu. Kitaccudukarus
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HeopraHn4eckux BeiecTB. [lepuoanueckoe M3MEHEHHE CBOMCTB XMMUYECKHX AJIEMEHTOB M UX
COeIMHEHUH (Ha MpUMepe OKCUI0B, THAPOKCHIOB U BOAOPOIHBIX COCTUHEHHUIA).

HMemoncrpamuu. 1. OOpa3ipl COCIMHEHUH — TIPEACTAaBUTENEH KIACCOB KHCIOT, COJICH,
HEpAaCTBOPUMBIX OCHOBAHUH; IIEI0YEH; OKCUAOB. 2,'ONbIThl, WLIIOCTPUPYIOLIUE CYILIECTBOBAHUE
TEHEeTUYECKOM CBs3M MEXIy coenuHeHusMu Qocdopa, yriepona, HaTpusa, Kailblus. 3.
B3aumonelictBue kanmpiuss W HaTpus ¢ Bojoul. 4. [leilictBue wunAMKaTOpoB. 5. OMNBITHI,
WUTIOCTPUPYIOIINE XUMUYECKHE CBOICTBA OTJENbHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUIL. 6.
OOpa3pl MPOCTBIX BEIISCTB W HMX COCAWHEHUH (OKCHAOB U TUAPOKCHUAOB), OOpa30BAHHBIX
3JIEMEHTaMU OJTHOTO MEpUO/Ia.

JladopatopHusblie onbIThl. 1. Paccmorpenue o6pasnoB okcunoB (yriepoga (1V), Bomopona,
docthopa, memu, KampLus, xKeneza, kpemHus). 2. HalOmronenue pacTBOPUMOCTH OKCHIOB
AITIOMUHMS, HATPUS, KBS U Meau B Boje. 3. OmnpesesieHue cpe/ibl MOJYyYeHHBIX PACTBOPOB C
MOMOIIbIO UHAUKATOpa. 4. PaccMoTpeHne o0pasiLoB colieil 1 onpeaesieHle uX pacTBOPUMOCTH. 5.
B3anmopeiictBue okcuaoB Kanelsi W Qocdopa C  BOIOM, OMpeneNeHHe — Xapakrepa
00pa30BaBIIErocs OKCHIA C MOMOIIBI0 MHIuWKartopa. 6. B3ammoneiictBue okxcumoB menu (1) u
LIMHKA C paCTBOPOM CEPHOM KUCIOTHL. 7. [loiaydeHHe yriekucioro ra3a u B3auMOJEHCTBUE €T0 C
M3BECTKOBOM BoNOM. 8. MccnemoBanue CBOMCTB CONISIHOM M CEpHOM KHUCIOT C MCIOIb30BAaHUEM
uHAUKATOpoB. 9. B3aumoseiicTBue MeTaioB (MarHus, IIMHKA, >Kejle3a, MEIU) C pacTBOpamMHu
kucioT. 10. M3MeHeHHe OKpackM HMHAMKATOpPOB B pacTBopax Ienodei. 11. BzaumonelicTBue
pacTBOPOB KUCIOT co mienodamu. 12. B3aummojeicTBue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU
ocHoBaHusiMU. 13. TlomyueHue HEpacTBOPUMBIX OCHOBAaHMM M HCCIIEIOBAaHHUE HMX CBOWCTB (Ha
IIpUMEpE rMIPOKCH]IA LINHKA).

IIpakTuyeckue padorsl. 1. MccnenoBanue cBOiCTB OKCHUIOB, KUCIIOT, OCHOBAHU.

1. BemiecTBa 1 XUMH4YeCKHe peaKlUM B CBeTe JIeKTPOHHOH TeOpPUH

Tema 7. Ctpoenue atoma. Sinepubie peakuuu(1l 1)

Crpoenue aroma. [loctynarel bopa. CTpoeHue 351eKTpOHHBIX 000704YEK aTOMOB 3JIEMEHTOB: S-,
p-, d-, f-aiekTpoHbl. MecTo 37eMeHTa B IEPHOIUYECKON CHCTEME M JJICKTPOHHAs CTPYKTypa
aTOMOB. PaI[I/IoaKTI/IBHOCTI). ITonstne o MMpEeBpaAlICHUN XUMHUYCCKHUX JJICMCHTOB. ypaBHeHI/Ifl
SACPHBIX peakiuid. [IpUuuMHBI BOSHUKHOBEHUS PaJHOAKTUBHBIX OCAIKOB M HMX OMOJIOTHYECKOE
3HAUCHHUE.

Jemoncrpauuu. 1. Mozaenu aTOMOB pa3IUUHBIX SIIEMEHTOB.

Tema 8. TlepuoaumdvyeckKuii 3aKOHH mnepuoauyeckass cucrema sjementoB/l. W.

Memnaeieena (3 9)

CBoiicTBa XUMHYECKMX DJEMEHTOB M uX wu3MeHeHus. Kiaccudukanuss XUMUYECKUX
aneMeHTOB. OTKpPBITHE MEPHOANYECKOT0 3aKkoHa. CTpOEHHE aTOMOB 3JIEMEHTOB MAJIbIX M OOJIBIIINX
MEepUOOB, TJABHBIX M TMOOOYHBIX moarpynmn. dopMmynupoBka MEPHOIUYECKOTO 3aKOHA B
COBpeMEHHOI TpakToBKe. llepromnueckas cucrema B cBeTe cTpoeHus aToMa. Dusmueckuil
CMBICTT HOMeEpa mepuona u rpynmbl. CemeicTBa J1eMEHTOB (Ha MpUMepax IMIEIOYHBIX METAJUIOB,
TaJIOTeHOB, HMHEPTHBIX Ta30B). XapaKTEPUCTHKA XHMHUYECKUX CBOHCTB DSJEMEHTOB TJIABHBIX
MOJIPYIIT ¥ TIEPUOIMYHOCTh MX M3MEHEHHUSI B CBETE AJIEKTPOHHOTO CTPOCHHUSI aroma. DJIEMEHTHI,
COEIMHEHUS KOTOPBIX MPOSIBIISIIOT amQoTepHbIe CBOICTBA. OtHocu-
TETBHASIIICKTPOOTPHUIIATETHHOCTE dMIeMeHTOB (0D0). OOmasi xapakTepucTUKa SJEMEHTa Ha
OCHOBE €ro mnojoxeHuss B mnepuoanueckot cucreme JI. WM. MenneneeBa. 3HaueHue
MEPUOINYECKOTO 3aKOHA Il Pa3BUTHS HAyKH W TEXHUKU. Ponb mepuoaudeckoro 3akoHa B
CO3/JaHUU HAYYHOM KapTHUHBI MUPA.

HMemoncrpamuu. 1. HabGop cmaiimoB, komorpamm, tabmui «llepuogumvyeckuii 3akoH U
cTpoeHue artoma*. 2. JlemoHCTpamusi OOpa3lloOB IMIEJIOYHBIX METAIJIOB M TaJOreHOB. 3.
B3ammopelicTBue  MIENOYHBIX METAUIOB W TaJOT€HOB C  MPOCTBIMA W CIIOKHBIMH
BeniectBamu.4.VcciaenoBaHue CBOMCTB aM(pOTEPHBIX THIPOKCHUAOB U HIEIOUEH.
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Tema 9. Xumuueckasi CBsi3b M CTPOEHHE BEelIECTB B CBeTe 3JIeKTPOHHO# Teopum (5 1)

BanentHoe cocTtosiHue aroMOB B CBET€ TEOPUHM DSJIEKTPOHHOTO CTpOeHHs. BaneHTHbie
JJMIEKTPOHBL. XUMHUYECKasi CBA3b aroMoB. KoBajeHTHas CBSi3b U MeXaHU3M ee 00pa3oBaHMs.
Henonsipuast u nonsipHast KoBaJeHTHas
cBs13b. CBOMCTBA KOBAICHTHOM CBSI3U. DJIEKTPOHHBIC M CTPYKTYpHBIC (hOpMYJIbI BelecTB. MoHHas
CBSI3b U ME€XaHU3M ee o0pazoBanust. CBoiicTBa HOHOB. CTENEHb OKUCIICHUS.

[Ipupona xumuueckor CBA3U U €€ THUIbl. OTHOCUTEIBHOCTh THIIOJIOTMH XWMHUYECKOW CBSI3H.
BistHue Tna XMMHYECKOW CBSI3U Ha CBOMCTBA XUMUYECKOTO COCIMHEHHS.

Kpucrannmueckoe crpoeHue BeniecTB. Kpuctajinmueckue pelIeTKU: aTOMHas, HOHHAs,
MOJICKYJISIpHAs — M UX XapaKTEPUCTUKHU.

YPOBHM XMMHUYECKON OPraHU3aluy BEUIECTB. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHHUSI.

Tema TBoOpueckoii padoThl. PaccMoTpeHre M aHamM3 B3aUMOOOYCIIOBJICHHOCTH COCTaBa,
CTPOEHUSI, CBOMCTB BEILIECTBA U €r0 IMPAKTUYECKOT0 3HAYCHHUS (Ha JII0OOM MpUMEpe).

Tema 10. XuMu4ecKkne peakuuu B CBeTe JIeKTPOHHON TeopHuu.

Oxuc/iMTe/IbHO-BOCcCcTaHOBUTENIbHBIE peaknun (OBP) (5 )

®dusnyeckas CyIHOCTb XMMUUYECKON PEAKIMH.

OnekTpoHHble ypaBHeHUs JIptouca. Peakiwu, nmpoTekaromme ¢ u3MeHEeHHEeM U 0e3 U3MEHEHUs
creneHeil okucnenus. OBP. Ilponeccel OKUCIEHHMS W BOCCTaHOBIICHMS; WX €IUHCTBO U
npotuBonoiaokHocTb. CocraBinenue ypaBHeHudt OBP. PaccranoBka ko3d¢duuumenro B OBP
METOIOM 3JIEKTpOHHOro Oananca. Obmas xapakrepuctuka OBP.

Knaccuduxanust XMaMHUUeCKUX peakluii B CBETE IEKTPOHHOM TEOpHUH.

JemoncTpanun. IIpumepsl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLUUN PA3IMYHBIX THIIOB:
TrOpeHHEe BEIECTB, B3aMMOJCICTBHE METAUIOB C TrajoreHaMu, cepoil, azorom (oOpazoBaHue
HUTPUTA JIUTHS), PACTBOPAMH KUCIIOT U COJIEH.

Tema 11. Bogopoa u ero BaxkHeiimue coeqmHenns (2 4)

Bonopon B xocmoce. fAnepueie peakunn Ha ConHue. Bonopon B 3emHoil npupoae. Ilonyuenue
BOJIOpoJa B ylaboparopuu. Bonopon — XHMMHUYECKHMH 3JIEMEHT M IPOCTOE BEIECTBO. DHEPrus
CBS3U B MOJIeKyJe Bogopoaa. M3oronsl Bogopoaa, @usnueckre U XUMUYECKHE CBONCTBA BOAOPOA.
Bonopon B OBP. [Ipumenenue Bogoposa. [IpomelinieHHoe nonyyeHue Bogopoaa. Bogopog — sko-
JIOTMYECKU YHUCTOE TOIIMBO M NEPCHEKTHUBBI €ro McIoiib30BaHus. OKCH] BOJOPOAAa — BOJA: COCTAB,
MPOCTPAHCTBEHHOE CTPOEHHME, BOJOpPOJAHAs CBs3b. DUINKO-XUMUYECKHUE CBOMCTBAa BOJBI.
N3oTonHblii coctaB BoAbl. Tsokenas Boxa M ocoOeHHOCTH ee cBOMCTB. [lepokcun Bomopoxa:
COCTaB, CTPOEHUE, CBOWCTBA, NPUMEHEHHUE, NIe-poKcua Bogopoaa B OBP.

Hdemoncrpanuu. 1. Ilomydyenue Bomopoma B mabGoparopum. 2. 3apsaka anmapata Kwumma. 3.
Jlerkocts Bogopoaa. 4. luddys3us Bogopona. 5. ['openne Bogopoaa.6. BocctanoBienue Meau
U3 ee OKcuaa B TOKe Bojopona. /. OmBITEI, MOATBEPKIAIOIINE XUMHYECKHE CBOMCTBA BO-
Jbl. 8. XMMHUECKHE CBOMCTBA MEPOKCHIA BOJIOPOA.

IIpakTnyeckune paGorbl. 1. Ilosyuenne BogOpoga W H3Y4YEHHE €r0  CBOMCTB. 2.
BoccranoBuTensHbIE CBOMCTBA BOJOPO/IA.

Tema 12. T'anoreus (3 4)

XapakTepuCcTHKa TAJIOT€HOB KaK XMMHUYECKHUX D3JIEMEHTOB M MPOCThIX BemiecTB. CTpoeHwue
aTOMOB TrajJoreHoB. HaxoxJeHHe rajoreHoB B npuponae. PuU3NUEeCKME U XMMHUYECKHE CBOMCTBa
ranoreHoB. [lomyuyenue xyiopa u XJ0poBoJOpoAa B Ja0OpPaTOPUM M MPOMBILIIEHHOCTH.
buonoruyeckoe 3HaueHUE rajnoreHoB. ['anoreHsl 1 OTpaBIsAIOIINE BEIIECTBA.

Jemoncrpanuu. 1. [Tonydyenue xmopoBonopoja peakuueid oOMeHa U pacTBOPEHHUE €ro B BOJE.
2. B3zaumoneiicTBue pacTBopa MoJia ¢ KpaxmaioMm.

JlabopaTopHble onbIThI. Pacrio3HaBaHWe COMSTHOW KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOIAH/IOB.

IlpakTnyeckne 3ansitusi. 1. IlomyueHue CoOJIAHONM KHCIIOTBI M OIBITBI ¢ HEW. Pemienue
SKCIIEPUMEHTANBHBIX 3a/1a4 N0 TeMe «l amoreHs».
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PacueTHble 3agadu. Brruncienune oo0beMa ra3oB 110 KOJIMYCCTBY BCHICCTB.

Tema 13. OGo0meHue 3HAHUIH 0 HauboJiee BAKHBIX XAPAKTEPHCTHKAX BeIeCTB H
XHMHYECKHX npoueccoB (2 )

XapakTepucTrKa XMMHUYECKOTO0 dJIEMEHTa (COCTaB, CTPOCHHE, IMOJIOKEHUE B MEPUOAUYECKON
cucreme). u3nko-xuMUUIecKre CBOMCTBA BEIIECTB HAa MPUMEPaX BOOPO/Ia, KUCIOPOAa, XJopa.

OCHOBHBIE XapaKTEPUCTUKU XHUMHUUYECKHX pPEaKIUil: THUIBI pPeaKluil, BO3MOXHOCTh U
HamnpaBJIeHUs MIPOTEKAHUS.

Hekoropeie TpeOoBaHUsI K CBIPHIO XHUMHUYECKOH MPOMBIIUIEHHOCTH (pacipOCTPaHEHHOCTD,
SKOHOMHUYHOCTb, YI00CTBO TOOBIYM M TPAHCIIOPTHPOBKU) HA ITPUMEPE BO3yXa, BOJIbI, CHIIbBUHHTA.

Hexoropeie TpeOoBaHMS K TPOM3BOACTBEHHBIM XUMHUYECKUM TIporeccaM (3KOHOMHYECKHE,
TEXHOJIOTUYECKHE, JKOJIOTMUECKHE) Ha TMpUMEpax IMOJYYCHHS BOJOPOAA, KHUCIOPOJa,
XJIOpPOBOZIOPOA.
OKCIUTyaTaiusi, BOCIHOJHEHHE M OXpaHa IMPUPOJHBIX PECypCOB HAa HAy4YHOM OCHOBE —
HEOOXOoAMMasi — TPEANOCHUIKA  JUIS  CO3MAaHUS ~ YCIOBHM  ONArONpHSITHOTO — Pa3BHTHSA
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IHoypouHo-TeMaTHYeCKHUIl JIAH
8 kmace 68 wacoB

Coxpamenusi: YUHM — ypok uszydenust HoBoro marepuaia, Y OC3 — ypok 0000meHus u cucremarusanuu 3Hanuii, [1P — nmpakruyeckas pabora, KY
KOMOWHHUPOBaHHBIN ypok, YK3 — ypok KOHTPOJIsl 3HAHHMA

Ne Tema ypoka Tun | Ilnanupyemsbie pe3yabTaThbl 3 [Inanupy | ®aktuu
ypoka ypoka | (OCHOBHBIC IMOHSTHUSI YCBOCHHBIC 00YUJAIOITUMUCS ) emast eckas
nara nara
MpoBeJie | MpOBeae
HUS HUS
ypoka ypoka
1 IIpeamer u 3agaun XuMUU YUHM | Xumus Kak 4YacThb €CTECTBO3HaHUA. XHUMHUS — Hayka o | §l 1 senens
BEILIECTBAX, WX CTPOCHUHU, CBOMCTBAX M MPEBpAIICHUSX.
Atombl u Mojekynbel. IlpocTteie BemiecTBa. CroKHBIE
BELIECTBA. Habmonenue, OIHCaHHE, HU3MEpPEHHE,
9KCIIEPUMEHT.
2 [TpakTrdeckas pabora 1P [IpaBwia paboTel B mMKOIBHOU JTaboparopun. Jlaboparopuas | cTp. 1 Henens
Ne 1 «Ilpuémbr oOparmieHus ¢ nocyzaa u obopyznosanue. [Ipapuna TexHuKHU 6€30MACHOCTH. 12-1
1a00paTOPHBIM
000py/I0BaHUEMY
BenecTtBa M XUMHYeCKHE SIBJIEHHUS ¢ MO3UIUI ATOMHO-MOJIEKYISIPHOIO YueHus —44 4y
XuMHn4ecKue 3JIeMEeHThI H BellleCTBA B CBeTe AaTOMHO-MOJIEKYJISIPHOTO yueHusi — 14 4
3 [Tonstue «semectBo» B gusuke | KY ®uznueckue spiaeHusd. Pusnyeckue CBOWCTBA: arperatHoe | §3 2 "Henens
nu xumuu. Dusuyeckue wu COCTOSIHME, IIBET, OJIECK, 3amax, TeMIIepaTyphl MJIaBJICHUS U
XUMUYECKUE SBIICHHUS. KUINEHUsl. XUMUYECKHE SBJICHMsS. PacTBOpeHHE BEIIECTB B
Pa3IUYHBIX PACTBOPUTEIIAX.
4 Omnucanue ¢usnyeckux cpoiicts | KY §4 2 Henensa

BEIIECTB.
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5 ATOMBI. Monekynel. | YUHM | Atombl. Mosekyibl. XUMHYECKHAE SJIEMEHTHI. §5 3 "Henenst
XUMHUYECKUE PJIEMEHTBHI.
6 [Ipocteie u cnoxuble BemecTta. | KY KauecTBeHHBII M KOJIMYECTBEHHBIM cocTaB BewiecTna. | §6 3 Henensd
[IpocTeie M CIOXKHBIE BelIECTBA. XUMHUYECKHE (HOPMYIIBI.
WNunexc. Koaddummenr.
7 Cocrasn BEILIECTBA. 3akon | KY Xumudeckue (opmyiabl. 3aKOH TIOCTOSIHCTBA  cocraBa | §7 4 nenens
IIOCTOSIHCTBA COCTABA. BelleCcTBA. KaueCTBEHHBII H  KOJMWYECTBEHHBIM COCTaB
BelleCTBAa. BplunClieHUE OTHOCUTEIBHOW MOJEKYJISIPHOU
Maccel BemiectBa 1o (Qopmyne. Pasmep m macca aroma.
ATOMHAas €IMHNLIa MaCCHI.
8 ATtomHO-MoJekyssgspHOe yueHue | KY Xumuueckue  (GopMmynel.  3aKOH IOCTOSIHCTBA  COCTaBa 4 nenens
B XMMHUHU. BemlectBa. KauyecTBeHHbIW M KOJIMYECTBEHHBIM cocCTaB | §8
BemiecTBa. Pazmep u macca atromMa. AToMHasi €JUHUIIA MACCHI.
9 Macca aToMma. Artomuas | KY 5 Henens
eAnHULIA MaccChl.
OTtHOCHUTEIbHAs aTOMHAas Macca §9
3JIEMEHTA.
10 OtHocuTenbHast MonekynsapHas | KY Beluucnenue  OTHOCUTENBHOW  MOJIEKYJISIPHOM ~ MacChl S Henens
Macca BeIleCTB. BemiectBa 1o (Qopmyrne. BerumcneHne MaccoBOW  AONH
MaccoBble J07IU DJIEMEHTOB B dJ€MEHTa B XUMHUYECKOM COCTMHEHUH.
COEIUHEHUSX. §10
VYcraHoBnenue mpocredniel  Gopmynsl  BemecTBa IO
MacCOBBIM JOJISIM 3JIEMEHTOB
11 XUMUYECKUI 3HAK u| YOC3 | Xumudeckuid 37€MEHT. SI3bIK XUMUU. 3HAKU XUMHUYECKHX 6 Henens
xuMudeckas popmyia. 3JIEMEHTOB. XUMHYECKHME CHUMBOJIbI. KauecTBEHHBIA U 811
KOJIMYECTBEHHBIN COCTAB BEIIECTBA
12 Cucrema xumuyeckux | YUHM | Xumudeckuil siaeMeHT. SI3bIK XUMUU. 3HAKW XUMHUYECKHUX 6 Henens
anemenToB J[.M1.MeHnneneena. 3JIEMEHTOB. [Tepuoanueckas cucrema XUMHYECKHX | §12

anemenToB J[.M. Menneneesa. I'pymnmsl U mepuoasl.
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13 BanenTtHocth xumuueckux | KY BanenTHocTh: mocTosiHHAS, IepeMeHHas. [IpaBuio yeTHocTH- 7 Henenst
3JIEMEHTOB. HEYETHOCTH. BrIciias BaJleHTHOCTh. Hu31as BaJIGHTHOCTS. §13

14 Omnpenenenue BajleHTHOCTH | KY §14 7 Henens
9JIEMEHTOB 10 (opMmynaMm HX
COEIUHEHU. CocraBneHue
(dhopMyI1 110 BaJIEHTHOCTH.

15 KomnuectBo BemectBa. Monb- | KY Mo, aromuas eauHuna maccel. KommuectBo BemiectBa. | §15§16 | 8 Hemens
€MHHLIA KOJIMYECTBA BELIECTBA. Uucno ABoraapo. MonsipHast macca.
MousipHas macca.

16 Koumponvnaa paboma Ne 1 no | YK3 8 Henens
meme «llepsonauanvroie
XumuyecKue nOHAMuUsL»

XHuMHYeCKHUE SIBJIEHHS B CBeTe AaTOMHO-MOJIEKYJISIPHOTO YueHusi. Meroanl xumuu. — / 4

17 CymHocTtb xumuueckux | YUHM | Xumuueckas peakuusi. YCIOBHS , NPU3HAKKW XUMHUYECKHX | §17 9 Henmens
peakuuMi M NpU3HAKH  MX peaknmii. TemmoBoi dPPEeKT XUMUIECKOH peakuuu. DK30- U
npotekaHus. TermnoBoi >pdexT 9HAOTEPMUUYECKUE PEAKIIUH.
XMMHYECKON PEaKIuu.

18 3akoH coxpaHeHus wmaccel U | KY CoxpaHeHne Macchl BEIIECTB NPHU XMMHMUYECKHUX peakuusx. | §18 9 Henens
JHEPIUH. YpaBHEHMS U CXEMa XUMUYECKON PEAKIIUH.

19 Cocrasienune ypaBHeHu#i | YII3 ANTOpPUTM COCTaBIEHUS XUMUYECKUX YPaBHEHUN §19 10
XUMHUYECKHUX PEAKLUN. HeJels

20 Tunsl XUMHYECKUX peakUui. YUHM | Peakuus paznoxenus. [lonmydyenune xucnopoga. Peakuwms | §20 10

coeauHenus. Peakuus 3amenienus. Peakiun oOMeHa Hezens
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21 Pacuetsr o ypaBHeHusM | YII3 Brruucnenne 1Mo XMUMHYECKHMM — ypaBHEHHSM  Macchl, | §19 11

XUMHUYECKUX PEaKIUH. KOJIMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEAKIHM IO Heaens
Macce WM KOJIMYECTBY BEIIECTBY UCXOJHOTO BEIIECTBA.

22 AHanu3 u cuHTe3 BemectB - | YII3 [lonsiTue O MeTOJAe Kak CpeACTBE HAay4yHOro rmo3Hanus | §19 11
AKCIIEPUMEHTAJIbHBIE  METObI NEHCTBUTENBHOCTH. MerTtobl, CBSI3aHHbIC c Hezens
XUMHUH. HEMOCPEJCTBEHHBIM HM3y4YCHHEM BELIeCTB: HaOJroeHue,

XUMUYECKHH SI3bIK KaK CPEICTBO OIMCaHue, CPAaBHEHUE, XUMUYECKHUM SKCIIEpUMEHT. AHAIIU3 U

Y METOJI MO3HAHUSI XUMUHU. CHUHTE3 BEIIECTB — H3KCIEPUMEHTAIbHBIE METOJbl XHMHHU.
KauecTBeHHbli M KonuyecTBeHHbIH aHanu3. [loHsTHe 00
WHIUKaTOpax. XHUMHUYECKUN S3BIK (TEPMHUHBI U Ha3BaHUS,
3HaKU, OpPMYJbl, ypaBHEHUS), €r0 BaKHEHIIMe (QpyHKUIUU B
XMMHYECKON HAYKE.

23 Koumponvnaa paboma Ne 2 no | YK3 12
meme «Xumuueckue peaxyuuy Hezaens

BemecTBa B okpy:karomeil Hac IpMpo/jie U B TeXHUKe — 3 4.

24 HucTele BelecTBa U CMECH. [P Uucteie BemectBa. Cmecu. OIHOPOIHBIE U HEOAHOPOAHBIE | §23 12
Ilpaxmuueckasa paboma Ne 2 cmecu.  CmocoObl  pasgenenus  cmeceil.  [Ipumecu. Henens
«Ouucmka seujecmay. Unentuduxanus. [leperonka. Paznenenue cmeceil BeliecTs.

OuncTka  BEIIECTB. OunbTpoBaHUE. BrmapuBanue.
Xpomatorpadus.

25 PactBopsl. I1P PactBopenne — ¢usnko-xumuueckuii mpouecc. PDaxtopsl, | §24 13
Ilpakmuueckasa paboma Ne 3 BIIUSIIOLME HAa PacTBOPUMOCTb. PacTBOPUMOCThH BEIIECTB B HeJes
«Pacmeopumocms sewgecmay. Bojie. HachbllieHHbIE, HEHACHIIIEHHbIE U MEPECHIEHHbIE

pactBopbl. DakTOphl, BIUSIOMIUE HA PACTBOPUMOCTD.
PactBOpuMOCTH BelIECTB B BOJIE.
PacBopurens.

26 CrniocoOsl BbIpaxeHus | [1P MaccoBast 707 pacTBOPEHHOrO BellecTBa B pacTBope. | §25 13

KOHIIEHTPAlLlUU PaCTBOPOB. [IpouienTHass KOHIEHTpanus. MousipHas KOHIICHTpAIusl. HeAens

Ilpakmuueckasa paboma Ne 4
«lIpucomosnenue  pacmeopoé
3a0aHHOU KOHYEHMPAYUUY.

Konuenrpauus BemectBa. BiBemmBanue. I[IpuroroBnenue
pactBopa. MaccoBasg 1071 pacTBOPEHHOIO  BEIIECTBA.
PacTBopuTens.

IlonsTue o razax. Bo3ayx. Kuciopoa. 'openue -6 4 .
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27 3akousl [eii-JIroccaka u | YUHM | ArperatHple  COCTOSIHHUSI ~ BEIIECTB. 3aKOH OOBEMHBIX | §26 14
ABoraspo. OTHOIICHUH, 3aKOH ABOTaAp0O, MOJISIPHBIH 00bEM T'a30B HeeIs

28 Bo3nyx — cmech razos. Pacuer | YMHM | CocraB  Bo3myxa. HWueptHsie r1a3el.  OtHocurenbHas | §27 14
OTHOCHUTEIILHOU TUIOTHOCTH TUTOTHOCTB Ta3a. HeIest
ra3os.

29 Kucmopon  —  xummueckuii | KY Xumudeckuit anemeHT. Ilpocroe BemectBo. dorocunTes. | §28 15
JJIEMEHT W MPOCTOE BEIIECTBO. Tepmudeckoe pasznoxenue. Karamuzarop. Karanumruueckas HeeIs
[Tonyyenue KHCJIOpO/Ia B peaKiusi.
n1abopaTopuH.

30 XUMUYECKue CBOMCTBA u | KY §28,829 |15
MIPUMEHEHHUE KUCIIOPO/Ia. HeeIs

31 O6o06maromuii ypok YOC3 16

HeJIeIst

32 Koumponvnasa paboma Ne3 no | KP 16
meme  «llonamue o  2azax. HeeIs
Bosoyx. Kucnopoo. 'openuey

OcHoBHbBIE KJI1AaCChl HEOPTAHUYECKUX coeTnHennii — 13 4.
33 OKcuasI. YUHM | Okcunbl —  ompejeneHue, coctaB, kiaccudukarms, | §30, 17
CTPYKTYpHBIE (DOPMYITBI. HeAens
34 OcHoBanust —  ruapokcuasl | YUHM | OcHoBanust - ompeneneHue, cocraB, kiaccudukanms, | §31 17
OCHOBHBIX OKCHJIOB. cTpykTypHBbIe (opmynsl.  Monbl. KaTHOHBI W aHHWOHBI. HeeIs
Omnpenenenue xapaktepa cpeabl. Wumukaropsl. [lemouwn.
['mapokcorpynmsl
35 Kucnots!. YUHM | Kucnotsl -omnpeneneHue xapakrtepa cpenbl. Muuaukaropsl. | §32 18
KucaotHbIN ocTaTOK. Henens
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36 Comu: coctaB u HOMeHKIatypa. | KY Conu - ompeneneHue, CocTaB, KiacCupUKaIus, CTPYKTypHbIC | §33, 18
¢dopmyiel. CocraBnerue GopMyst Mo BAICHTHOCTH. Tabmuua | Hemems
18
37 Xumunueckue cBorcTBa okcusioB. | KY XuMudeckue cBorcTBa OKCHI0B. CIOCOOBI MOTyUeHUSI. §34 19
HeJens
38 Xumuyeckue cBorcrBa kucior. | KY Peakniun  woHHOro oOMeHa. Psn HanpspkeHuss meTaywioB. | §35 19
Omnpenenenue xapakrepa cpeabl. MHIUKATOPEIL. HeeIs

39 Ilemoun, wux cBoiictBa u | KY OcHoBanusg. Peakumss  wmonHoro  oOmena.  Illemoun. | §36 20

CTIIOCOOBI TIOTYYEHUSI. Onpenenenue xapaxrtepa cpenbl. Muaukaropsl. CrocoObl Hezaens
MoJy4yeHus 1ienovyeil. XuMuyeckrue CBOMCTBA IEI0Y€EH.

40 HepactBopumslie ocHoBaHus, | KY CrocoObl  mOJlydyeHUSI ~ HEPAaCTBOPUMBIX  OCHOBaHMM. | §37 20
MOJIy4Y€HHUE U CBOMCTBA. XHWMHYECKHE CBOMCTRBA. HeJens

41 AMpoTepHOCTSD. YUHM | AmdpotepHocTs. AM(OTEpHBIE THAPOKCUIBI. 21

HeeIs

42 XHMUYECKUE CBOKMCTBA COJICH. KY XHUMUYECKUE CBOKMCTBA COJICH §38 21

HEeeIs

43 Knaccudukanus u renernueckas | KY OcHOBHBIE KJ1acChl HEOPraHWYECKUX BelecTB. ['enernueckue | §38 22
CBSI3b HEOPTaHUYECKUX cBs3u. [ eHeTHYEeCKue PSIbI. HeeIs
COCMHEHHU.

44 Ilpakmuueckass paboma Ne 5 |IIP 22
«HccnenoBanue CBOMCTB HEIEIs
OKCHJIOB, KHCJIOT, OCHOBAHHII».

45 O06o06maromuii ypok YOC3 23

HeAens
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46 Konmponvnasa paboma Ne 4 no | YK3 23
meme  «OcHosHble — KAACCH HEZems
HeopeaHu4ecKux coeOuHeHuLy

XuMHYyecKHe 3J1eMeHThl, BellleCTBA M XUMHYeCKHe PeaKIliH B cBeTe 3J1eKTPOHHOI Teopuu (20 1)
Crtpoenue atoma —1 u.
47 Ctpoenue aToma, spa. YUHM/ | Ctpoenue atoma. Ctpoenue smapa. Mzorombl. Xumuueckuit | §39 24
Jlexuus | aneMeHT —  ompeieleHHbli  Bux  aroma. CTpoeHue Helels
JIEKTPOHHBIX 000JI0UYEK ATOMOB.
Ilepuoanyeckuii 3aKoH u nepuoanyeckas cucrema /I.M.MenaeneeBa — 3 4.

48 Knaccupukauus  xummueckux | KY Crpoenne 3eKTpOHHBIX 00omouek atoMoB 1-20 snementoB | §40-41 24
3JIEMEHTOB " OTKpBITUE [ICXD A.M. MengaeneeBa. DHepreTHYeCKue ypOBHU. 3apsij Heaens
MEPUOAUUIECKOrO 3aKOHA. sapa. [TopsaakoBbIil HOMED.

CgoiicTBa XUMUYECKUX [lepuonnueckuif  3aKkOH M NEpUOJMYECKas  cHCTeMa

AJIEMEHTOB M UX TEPUOJHUECKUE XUMHAYECKHX 3JIeMeHTOB. ['pymmel u mepuonsl. CrpoeHue

U3MEHEHMUS. CoBpemeHHas aroma. IlpocTtble BemiecTBa (MeTasibl W HEMETAJLIbI).

TPAaKTOBKa MEPUOTUIECKOTO W3meHenne 3apsioB sfep W pagMycoB aTOMOB, YHMCIIA

3aKOHa. JIEKTPOHOB, BAJICHTHBIX JJIEKTPOHOB, METAJIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB aTOMOB 3JI€MEHTOB. PU3HUECKUI
CMBICII HOMEpa Iepuoja, TIpynmnbel. Manbsle U Oosblive
nepruoibl. [ TaBHBIE M TOOOYHBIE TTOATPYIIITHL.

49 Ilepuognueckas  cucrema B | KY XapaKkTepHUCTUKAa XMMUYECKOTO 3JIEMEHTA T10 TUIAHY. §42 25
CBETE TEOPHUU CTPOCHUS aTOMa. HeIest

50 XapakTtepuctuka xumudeckoro | YK3 XapakTeprucTUKa XMMHUYECKOT0 3JIEMEHTA 110 TUIaHYy. §43 25
JJIEeMEHTa U €ro CBOWCTBa Ha Hesens

OCHOBE ITOJIOKEHUS B
MIEPUOIUYECKON cucTeme
AN .MenneneeBa ©  TEOpUU
CTPOEHHUs aTOMa.

XuMun4yeckas cBsi3b H CTPOEHHE BelleCTBA B CBeTe JIEKTPOHHOI TeopHu — 5 4.
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51 KoBanentnast cBs3b aromoB nipu | YUHM | Xumudeckass  CBsA3b, CXEMbl  00pa3oBaHUs  MOJIeKy, | §44-45 26
00pa30BaHUK MOJIEKYJ MPOCTHIX ANEKTPOHHBIE H CTPYKTYpHBIE (OPMYIBI, KOBaJCHTHAS HeeIs
BEIIECTB. Buapl KOBaJICHTHOMN HETOoJIsIpHAs.  CBS3b, HEIMOJEJCHHAs DJJICKTPOHHAs —mapa.

CBSA3U U €€ CBOWCTBA. Junous. KoBasleHTHas OIsIpHAst CBA3b.

DJNEeKTPOOTPUIIATEIPHOCTh aTOMa W €€ HW3MEHCHHE B
nmeprojax W TIAaBHBIX moarpynmax. JlmwmHa u sHeprus
KOBJICHTHOM CBSI3H.

52 NonHast cBsI3b U € CBOHCTBA. KY Nonnas xumudeckas cBsi3b. Mon. Cxema o0pa3oBaHUs §46 26
WOHHBIX COeIMHEHMI. IOHHBIE KPUCTAITHYECKUE PEIICTKH. HeIest

53 CreneHb OKUCIIECHHUS. YUHM | HenonspHsie u nonsipabie Moiekyibl. Monnble coequnenus. | §47 27
CreneHb OKMCIICHHS aTOMa B COSTMHEHHH. HE/es

54 Kpucrannmdeckoe cocrosinue KY BemectBa B TBEpAOM, KHUIKOM U Ta3000pa3HOM COCTOSIHHH. §48 27
BCIIIECTB. Kpucrammmueckue 1 amopdHsbie BemecTBa. Kpucrammmueckne HeJIeIst

pemeTku. Kpucramimdeckue y3ibl.

55 O6o06maromuii ypok YOC3 28

HeJIeIst
XuMHYeCKHE peaKkliu B cBeTe 3J1eKTPpoHHO# Teopun. OBP 5 4.

56 OxucauTenpHo- YUHM | Knaccudukanus peakuuit 1o i3MEHEHUIO CTENIEHH §49 28

BOCTAHOBHTEJIbHBIC PEAKIIHH. OKHCJICHHS: OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKITHH. HeIest
Oxucnutens. BoccranoButens. OKucIeHHE.
BoccranoBnenue.

57 CocraBneHue ypaBHEHUI KY Oxkucnurens. BocctanoButens. OkucneHue. §51 29
OKHCITUTETHHO- Boccranosnenue. KoadduimenTsr. DeKTpoHHBIN OaaHc. HeJes
BOCCTaHOBUTEIBHBIX PEaKIIUH.

58 CymHocTh U Ki1accuuKaus §52 29
XUMHUYECKUX PEaKIUii B CBETE Hesens

3JIEKTPOHHON TEOPHH.
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59 O6o0maromuii ypok 30
HEACHs

60 Koumponvnas paboma Ne 5. Ilo | YK3 30
meme  «Cmpoenue  amoma. HeOens
Xumuueckas C6513b.

Oxucnumenvro-
80CCMAHOBUMENbHBLE PEAKYUU»
Boaxopoa u ero BaxkHeiimue coeinHeHust — 2 4.

61 Bogopon — npoctoe BemiecTBo. YUHM | JIBolicTBEHHOE MOJ0XeHUE Bojiopoa B [lepuoanyeckoit §53 31
cucreme JI.11. Menneneesa. @u3nueckue CBOMCTBA BOAOPOIA. HEeJeNs
XHUMHYECKHE CBOMCTBA BOJAOPOIa — OKUCIUTEIbHBIC U
BOCCTaHOBUTENBHEIE. [I[puMeHeHne Bogopoa.

62 Ilpaxmuueckasa paboma Ne 6 | I1P [Tonydenue, cobnpanue, pacrio3HaBaHUE BOJOPO/IA. 31
«llonyuenue 68000p00a u HeJes
U3yyeHue e20 C8OUCMBY.

63 Boma- oxcua Bogopona. KY CtpoeHure MOJIEKYIIBI BOJIBI §54 32

HeOens
I'anorennl — 3 4

64 [TonoxxeHue ragoreHoB B YUHM | CtpoeHne aTOMOB raJIor€HOB M UX CTETIEHU OKUCIICHUS. §55 32
MEPUOINYECKON CUCTEME Heaels
XAMUYECKHX DJIEMEHTOB U
CTPOEHHUE UX aTOMOB.

65 l"anorensl - mpocteie BenjecTBa. | KY XHUMHUYECKHEe CBOMCTBA rajoreHoB. M3MeHeHnue §55 33
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX CBOMCTB Y TAJIOTEHOB OT HeOCHs
¢dTopa Kk Hony.

66 XJI0pOBOJIOPOJTHAS, COJISTHAS I1P §56, c. 33

KHCIIOTa U UX CBOICTBA. 217-219 | memens

Ilpakxmuueckasa paboma Ne 7
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«Ilonyuenue conanou kucromol u
oneimvl ¢ Hell. Pewenue
9KCNEePUMEHMANbHBIX 3A0ay NO
meme «l anocenviyy.

O0001meHue 3HAHNI 0 HAaH0O0JIee BAKHBIX XaPAKTEPUCTHKAX BellleCTB 1 XMMHYECKHX MPOLECcCOB. — 24.

67 O6o0maromuii ypok YOC3 34
XapakTepucTUKa XMMUIECKOTO dJIeMeHTa (COCTaB, Hexens
CTPOCHUE, MOJIOKEHHE B TIEPUOTUIECKON cucteme). Gu3uko-
= XUMHUYECKHE CBOWMCTBA BEIIECTB HA MPUMEpax BOIOpoOa
68 O6o06maromuii ypok YOC3 m PUMEp JlOpoa, 34
KHCIIOPOJIa, XJI0pa.
HeIest

OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKUX PEAKIIUIL:
THUIIbI pEAKLUH, BO3MOXKHOCTDb Y HAIPaBJICHUS IPOTEKAHUS.

Hexkotopele TpeGoBaHUS K CHIPbIO XUMHUYECKON TIPO-
MBIIIJIEHHOCTH (PacnpoCTpaHEHHOCTh, 5KOHOMUYHOCTb,
yI00CTBO JOOBIUM U TPAHCIIOPTUPOBKHM) HA PUMEPE BO31yXa,
BOJIbl, CHJIbBUHUTA.

Hexoropble TpeboBaHMs K IPON3BOJICTBEHHBIM XUMUYECKUM
nporeccam (3JKOHOMHUYECKHE, TEXHOJIOTUYECKHUE,
9KOJIOTMYECKUE) Ha IPUMEpax MOJIy4eHHs1 BOJOPO/a,
KHCJI0PO/1a, XJIOPOBOAOPOIA.

DKcIuTyaTalys, BOCIOJIHEHUE U OXpaHa IPUPOAHBIX PECYPCOB
Ha Hay4HOW OCHOBE — HE0OX0AMMast IPEANOChUIKA IS
CO3/1aHUsl YCIOBUM OJIarONPUSTHOTO Pa3BUTHSL.
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