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Paszgen 1. KoMnieKkc 0CHOBHbIX XapPaKTEPHCTHK MPOrpaMMbl -

1.1. Josicupresibuast 3alcra

Jononnre s SOICONNIORNT2INIAE  NPOFPAMAL  —  JIONOAHHTCIbHAA
a01ICOOPA3OBATCILHAS (001IEpasBiBatonas) nporpasva «OcHoBHO# kype 3.0. Xumus. Nel»
(11 Knacce) HANPABICHA 1A YAOBICTBOPCHUC 0OPa30BaTCILHBIX HOTPCOHOCTEH 0byUatonuxcs
B IUlaHe noarotoBknn K Exaunomy Tocynapersensomy Ox3amedy (EI'D) mo xumuum.
[MporpaMma no3BosigeT O0OY4alOWMMCS  UCICHANPABICHHO HCIMONB30BATh MaTepHallbl
nporpamMMbl # (popamar 00yHCHHs! KAK OTIOJHHTCIbHYIO NMOArOTOBKY K FOCYA@pCTBEHHOI
yroropoit artcctamn B (Qopmare Eamndoro TocyaapcteeHHoro Jk3samena (EID)  mno

HPSAMETY CXHMII.

i.l.1. ARryaabuoctn

HeoOX0AHMOC Tb Pa3pado kil J0H0HHH e IbHOI 001Ico0pa3uBaTE/IbHOH 1IPOIPaMMbl
00YyCJIOBJIEHA 3AIIPOCOM CO CTOPOHLI 0GYUalOIMXCs H MX POAMTENEH HA HEOOXOAMMOCTD
peaH3ALMH HHANBHAYAILHBLIX 00Pa30BaTE;IbUbIX 3aIIPOCOB, YAOBJIETBOPEHHS
NO3HABATENbLHBIX 1TOTPEOHOCTEN MO MPEIAMETY.

JononuurenbHas o0LeodpaszosaresibHas porpaMma paspaborana Ha OCHOBE psa -
HOPMATHBHBIX [TOKYMEHTOB, OIIPE/IENSIONIHX TIPABOBLIE M03HLUHN H CTPATETHYECKHE
HCPCHCKTHBBE PA3BITTHSE 10O CALEONO 00pasoBalig B Poccniickoii Mejepatinu:

o Mexepabhbiil sakon Pocciiickoli erepauti 01 29 gexadps 2012 roga Ne 273
13 «O0 odpazosanti B Pocciiickoll heiepaniim:

o Ipuka3s Muuncrepersa npocseienns PO or 27 monst 2022 . N 629 «O0
yTBepaCi Hopsaka oprainisatiii 1 OCYILCCTBACHHA 00pas3oBaTebLol AeATCIbHOCTH 110
JIOTIONIHMTCABHBIM 001COOPa30BATCIILHbIN [IPOrPaMMaM»: :

e [locranoBneniic ImaBHOrO rocyaapcTBCHIONO caHuTapHoro Bpaya P® ot 28
ceHTops 2020 10 Ne 28 «OO0  yrsepadcenuy  cannrapubix  npaswi CIT 2.4.3648-20
“CanHTapHO-MNLICMIQIHONITICCKIC TPEOOBAHUS K OPradiialdaM BOCHHTAaHUs W 00y4eHus,
OTILING ] O3 eponiciing '.'\':"Cf? MONOLIO ORI

e Crrparcius passinins socntanig 8 Poccniickoll deacpaiin Ha nepuoa o 2025

TO/I). VTBEPARICHHOIT pacntopaacHiesm Tpasptenneria PO ot 29 mas 2015 . Ne 996-p:



® Pacnopsxcnnc [pasurensersa PO or 31 mapia 2022 1. Ne 678-p OO yrBepaicHit
Konuenuuy pasBuUTHS  JOMOJHMTCIBLHOIO  00pasosadus Jjereit 4o 2030 . u iniana
MCPOIIPHATHH 110 CC pcaii3alii:

® 3axoH Pecnybsimukit Tatapertan o1 22 uroist 2013 rozta Ne 68-3PT «006
o0pasoBaHuu» (B pea. 3akonor PT o1 23.07.2014 No 61-3PT, o1 16.03.2015 Ne 14-3PT, or
08.10.2015 Ne 76-3PT, o1 06.07.2016 No 54-3PT. o1 17.11.2016 Ne 84-3PT ).

© YcTaB 4aCTHOTO YUPCK/ACHHS JAOMOTHHTCALHOTO 00pa30RaHis « OHIalH-1IKOTa

MOAroTOBKH K 3Kk3aMeHaM « Y MHAJS LHKOJIA».

1.1.2. OTiMuHTEAbHbIC 0COGEHHOCTH HPOrPaMMbl I HOBH3HA

[annas oOpasoBaTesibHas nporpamsa paspadoraHd ¢ YUCTOM  COBPCMCHHBIX
TCHACHLU 1 NEepCHCKTHE pasBHTiis AicTalinionioro ooyyuct. [porpasaa obecnictiipacst
NEPCOHANU3UPOBAHHbIT M HMHHOBAUMOHHBIT 10JAX01 K odpasoBamo.  lloaxoa, B c¢Boto
oyepeab, OCHOBAH Ha OOLUHPHOM HEAAIOIHUECKOM ONbITS ABTOPOB H ABIACTCA YHHKAIbHbIM

MPOIYKTOM, YBAKAIOUIHA aBTOPCKIIC 1IPABA.
1:1.3. Aapecat nporpaMmsi

IIporpamma opueHTHpoBaHa Ha oOyuatomuxcs 16 — 18 siet n chopmupoBana ¢
YHETOM TMCHXON0Tr0-NEAarorHueckux 0co0eHHOCTeH pasBuTus aereii. Coctas Kypca

XapakTepH3yeTes Kak pa3sioBO3PACTHLIT 11 MOCTOANNLIIL.
1.1.4. ®opma oOyuenus

OuHast, ¢ IPUMEHEHHEM THCTAHLHOHHBIX 00PA0BATCALILIN TEXHONOTHIT H
YICKTPOIIOTO 00yUCHII.
1.1.5. O6bem Ilporpammbt

ITporpamma paccunrana Ha 4 Mecsua oOyuenist. O0bes nporpamMmbl cocrasiset 195

AKQICMHYUCCKHX 1aCOB.

1.1.6. OcobenHOCTH Opranu3aunu o6pa3o0BaTe/ILHOIO NIPOHeECCca

1.1.6.1. ®opma peasusanin HporpaMsbl



Tpyunosast fum uHBILLYAIbHAS PadoTa; padoTa ¢ ABTOPCKHMH 331aHHAMIL,
JSVUCTIHE COCPIRATIS 11 TIPHMCHCHIS (DAKTOR B KOHKPETHLIX TEKCTaX, OTBETHI Ha
MOCTABICHHBIC BONPQACH KAK PCVAKTAT CANOCTOSTCABIOTO PCIUCHHS IPCAMCTHBIX 3aa4 i

QUAJIH3A JaHHbIX, PCIUCHHE TCCTOB, HAITHCAIIMC OTBCTOB B 38/JIaHHAX ¢ Pa3BEPHYTBLIM OTBCTOM.

1.1.6.2. Oprasusannomibic Gopnbl 00yuenns

O6yuenue no [Tporpamme npeacrasiseT coOOH 3aHATHSA MO TEOPHUH H IIPAKTHKE.
3ansaTHS NPOBOAATCA C HCMOJL30BAHHCM ayTHOBH3YaIbHOTO (hopMaTa, CHHXPOHHOH 1
ACHHXPOHHOH KoMMYHHKaLH, COCTaR Kypea XapaKTePH3yeTcs KaK pa3HOBO3PACTHbIH,

NOCTOAHHBII.
1.1.6.3. Pe:xum 3ansiTuii

HpOﬂOﬂ‘/Kl'lTeﬂbHOCTb 3aHATHH H3MEPAECTCA B aKaiICMHYECKHUX HacaX. KonunuecTtBo
4acoOB B HEJCIIO BAPLHPYETCA B 3aBUCHMMOCTH OT KOJIMYECTBA 3aHATHH B HEJENIO, OT

CHIIOKUOCTH MATCPHIA, TPAHCIHPYCMOIO 1A 3allsTHLL.
1.2. Heasb H 32124l NPOrpaMmMbl
1.2.1. teas [porpansimbi

CopMupoBaTh LETOCTHYIO CHCTEMY XHMHUECKHX 3HAHHH, HEOOXOANMBIX IS
0CO3HAHHOTO MOHWMaIINs B3aMMOCBS3EH MEX/ly CTPOEHHEM, CBOWCTBAMHU U NPUMEHEHHEM
BewecTB. [IporpaMma HaipaBiieHa Ha COBEPLUCHCTBOBAHHE HABbIKOB aHA/IW3a, CHHTE3a H
pacucra XHMHUCCKHX MPOLCCCOB, A TAKXKE HA LICJICHANPABJICHHYIO MOATOTOBKY K YCIMELUHOI

caaue EI'D no xumuu.
1.2.2. 3apaun [porpammel

JlocTipkennie ocnosunix neseii HporpaMsst Hpe;nonaracT penicHie e 1yonmx

B3adHMOCBS3aHHbBINX 3d/1a%.

1.2.2.1 Mpeamernnie
® y3HaTb OCHOBbLI TEOPETHYCCKOH XHMHH;

® y3HATh NMpPCAMET XHMHH, MECTO XHMHH B €CTECTBO3HAHBHHU,



® Y3HaTh BAXXHCHLINC XHMHUCCKHC ITOHATHSA;

® Y3HATb OCHOBHLIC THIILI PEAKIIT B HCOPIraHHUCCKOI 1 OPratitiecKON XHMHUIL

©  y3HATh OCHOBHBLIC 3AKCHbI  NXUMIHI  3AKOU  COXPAHCHHA  MACChl  BCHICCIR,
NCPIOUTIECKHIT 3aKO1H, 3aKOH II0CTOSHCTRA COCTABA. 3aKOH ABOTaIpo:

© V3HaTh OCHOBHbIC TCOPDHW XWMHH: CTPOCHHS aroMa. XHMHUCCKOH CBS3H.
1EKTPONUTHUYECKOH JHUCCOLIHALMH, CTPOCHHSA OPraHHYECKHX COSAHHEHHIHH;

® y3HaThb KIACCHPHUKALMIO W HOMEHKJIATypy HEOPraHMYeCKMX W OpraHH4eCKHX
COCJIHHEHHH;

® Y3HATh BELLECTBA W MaTepHaibl. ILHPOKO HCII0b3YCMbIC B IIPAKTHKC:

© y3HATh CHCLHQIKY HOPMATHBHBIX QKTOB 1 KOWTPOALHO-H3MCPHTEIBIBIX
marepuanoB Ha EI'D mo xumuu.

® OB1AJETb OCHOBHBIMIT XHMHUECKHUNIY TTOHSTHANIL 11 e PIHIIHAVN:

i ® OBJIaCTh XMMHYECKOH KOMIIETEHIIHEH BbIMYCKHHKOB MpPH BbINONHEeHUH YacTH C

IK3aMEHaLIHOHHOH paboThbl.

® OBJIAJCTBL HPOUHOIT O30l yMeHHIT HO CHCTEMATIAILIH PA31000pa3oL

xriMiraeckoii midopmaruu,
1.2.2.2. MeTanpeameTHble

@ pa3BUBATh Y OOYUAIOUIMXCH CIIOCOOHOCTDL CAMOCTOSITCIILHO CTABHTL yUeOHbIE 11e:1H,
(opMyaHPOBATH 3aJaUH, a TAKKC MOLICPHKHBATL HHTCPCC Il MOTIHBALHIO K HOBHAHHIO.

© Pa3sBMBATH JIOIHUECKOC H KPITHUCCKOC MBILIIICHIIC, YMCHIIC AHILI3HPOBATD,
KjlacCH(HLMPOBATH, BBIABJIATH 3aKOHOMEPHOCTH H CTPOHTh apryMEHTHPOBAHHBIE BbIBOJIBI.

e dopmupoBath ymcHHC YPHCKTHBHO MPUMCHATD 3HAHHS H HABBIKH A1 PCIUCHUS
yucOHBIX 3aJ(a4, BKJIOYas HICCTAHIaPTHLIC CHTYANHIL.

@ Pa3BHBATbH IMOIIOHATBHBIA HHTCIUICKT, HABBIKI KOMAIAHOIT padoThl, yMCHHC
TOTOBAPHBATLCS, PEIIATH KOH(IUKTHI 11 apTVMEHTHPOBATH CROIO NOZHITHIO,

© CrIoCOOCTBOBAaTh PA3BUTHIO YHUBCPCANbHBIX HaBbikon XXI BCKa, TAKKX KAk
caMoopraHm3alys, KOMMYHHKAIIHA H KOOIEePaILIs.

® [OBBILIATEL YPOBCHb LIH(PPOBOIT FPAMOTHOCTI. 00YUaTh YPPCKTHBHOMY

ucioiibzoBaniio UKT 1 nMOHCKOBLIX CHCTCM, @ TaKKC pPa3BiBarh MCIHAKOMITCTCHHHH.

1.2.2.3 JIn4yHOCTHBIE



© BOCHHTbIBATH YBAXHUTCIBHOC U OTBCTCTBCHHOC OTHOLUICHUC K CBOCMY OCO3HaHHOMY
BLIOOPY;

© OpMIPOBATH BHYTPEHIIOI HOSHIUHIO 00y 4AIOLCIOCH HA YPOBHC MOJOKHTC/ILIONO
OTHOILEHHS K Y1eOHOil 1eATCIAbHOCTH, TOTOBHOCTH H CITIOCOOHOCTH K CaMOPa3BUTHIO,
CaMo00Pa30BaHHIO. CAMOBBIPAKCHHIO U CAMOPCAJIH3ALIMH;

® OPHEHTHPOBUTL VOYHAIOLLIXCSH 1A NOIHMAIIHC NPHUHH yclexa B yued1oii
AEATCABHOCTH, OTBETCTBEHHOE OTHOLICHHE K MPOUECCY H pe3yIbTaTy CBOEH
ACSTCIBHOCTH, B TOM YHCIIC 112 CAMOANANI3 I CAMOKONTPOIb PE3yibTaTa, Ha aHaIH3
COOTBETCTBHSI PE3y/bTATOB TPeOOBaHHAM NOCTABNEHHOM yueOHOM Leny;

© pa3BHUBATh OCO3HAHHOCTL BLIOOPA M NOCTPOEHHS HHAWBHAYaNbHOM TPAEKTOPUH
oOpa3oBanus Ha Oa3e OPHEHTHPOBKHU B MUpe npodeccuii U NpodecCHOHATbHBIX
APEANOYTEHHUI, C YUCTOM YCTOIUNBLIX 11031HaBaTC/bIIbIX HHTEPECOB;

© (hOPMHPOBAThH LCJIOCTHOC MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO PA3BHTISA HAYKN 1 00LMCCTBCHNOIN NPAKTHKI, YUHTHIBAIOUIHE COUHAIBHOE,
KYJILTYPHOE, A3LIKOBOC, [1yXOBHOE MHOTO00pa3ie COBPCMCHHOTO MHPA;

® hopMHPOBATH KONMYHHKATHBHYIO KOMIETCHTHOCTD B OOILUCHHH W COTPYAHMYECTBE
CO CBEPCTHUKAaMH, JIETbMH CTaplIero H MJaJILIEro BO3pacTta, B3pOCibIMH B IIPOLIECCE

00pa30BaTenbHOIi, yueOHO-HCCHEeI0BATENILCKOI. TBOPYECKOH 1 APYTHUX BUAOB AEATEIbHOCTH.

1.3. Conep’kanune nporpamMmbl

Moayan 1. Kak sannvarses na OcHoBHoM Kypee?

T(.‘Opl’lﬂ: MO,ly.l']b HOCBSHICH 3HAROMCTBY YUCHHKA ¢ KYPCOM H € OCHOBAMH 06}"101’[”51.

Mpakruka: —

Moaynb 2. AToMbl, MOJIEKYJIbl, BeLLIeCTBA

Teopus: Yuenuku n3yuat (pyHaaMeHTalbHble OCHOBBI XMMHUU Ut 3aganuii Nel-5 EI'D,
BKJIIOYAs CTPOEHHE aTOMa (s1p0, NMEKTPOHHBIE 0O0NOUKH, H30TOMbI), MEPUOIHUYECKHI 3aKOH
(M3MEHEHHE CBOHCTB JIEMCHTOB, YJIEKTPOOTPHIATEILHOCTD), BUbl XHMHYECKOH CBA3H -
(KOBaNCHTHAA, HOHHAsI, METAUTIYECKAs ), KJIACCH(HKAIMIO BELLECTB (MPOCTbIE/CI0KHbIE,
oprafuucckiie/eoprannueckye).

Hpakruka: TIpakiHuCcKas Yactb MOy BKUIOYACT Pa300p tHHOBbIX (POPMYIHMPOBOK

3aAaniil 1-5. anropimyst oupe;1e/eHst 3apsiia sipa, YHeIa HeHTPOHOB U THIIA CBS3H.



oTpaboTKy pacu€THbIX 3a1a4 Ha COCTABICHHC (POPMYJI, @ TAKIKC aHA.IN3 PACPOCTPAHEHHBIX
OUIMOOK B 3alaHUAX Ha KJacCHPUKALMIO BeliecTB. Modyih o0ecHe HBaCT HPOUHYIO Gasy
JU1sl JANbHEHLLCIO U3YUCHUS XUMHMH W rapaHTUpycT 5 ricpBuuHblX 6auios Ha EI'D npu

TTOJTHOM OCBOCHHH MaTt€pHalia.

Moayab 3. MaremaTHka nepBoii uactn

Teopus: -

[IpakTHKa: Y4eHHKH OCROAT AJTOPHTMBI PacuéTOB: 31t Ha odpaTiMbie peakiiy (Ne23),
evecn b pactBopbl (Ne26), tepyoxumis (Ne27). ypasuenis peakiutii (Ne28). Pasdepyt
1IAOIOHBI peLUEHHUH, NIOBYIIKH M THIIHUHbIe oTOKH. [lpakTka BKtOUaeT: pa3dop peasibHbIX

3apay EI'D, nocTeneHHOC yCoXHCHHC.

Moay.b 4. OcHOBbI HEOPraHHKH

Teopus: CucreMaTusupyercs uzydeHue (pyHIaMEHTANbHBIX KIaCCOB HEOPTaHUYECKHX
COEIMHEHHI1: OKCHI0B (OCHOBHbIC., KHCJIOTHBIE. aM(OoTepHbIC). OCHOBAHIIIT, KHCIOT, COeH
(CpefiHHe, KHCIIBIE, OCHOBHBIC). PaceMaTpHBAIOTCA 3aKOHOMCPHOCTH HX CTPOCHHS,
nomenknatypa [UPAC. Ocoboe BHIMAIIIC YACASETCS B3IMILIN MPERPALIEIIHAM BEIICCTB.
IlpaxTika: OtpabareiBatorcs 3a1anus L1 Ne6-9: iaccgiratiins HeopraHHYeCKHX
BELLECTB, COCTABJICHHUE YPAaBHEHHUIT peaKkuuil, KaUeCTBEHHbI aHaNu3 (HAeHTH UKALMSA
KaTHOHOB H aHHOHOB). POPMUPYIOTCSA HABBIKK MPOTHOZUPOBAHHS MPOAYKTOB PEaKLIMi
MEXKIy PasIMYHBIMH Kllaccamu coeauHenuii. Pesynbrar: ysepeHHoe peuierne 25% 3ananuii

3K3aMEHALHOHHOU paboThI.

MoayJib S. O0mas xumusn

Teopust: Moayiib OXBaTbIBACT PyHMaMCHTAILHBIC pirsic.int: PTIO (Mouiceky: pHoe, noioe i
COKPALEHHOE HOHHOE ypaBlicHHe), OBP (VICKTPOHHLIT GIAHC ), LICKFPOIII3
(AHO;IHbIC/KATOAHBIC NPOLECCCHI B paciuiaBax 1 pactsopax), riapo:ans (pH pacrsopos) u
pzlsuosecue (npunuun Jle Warense).

HpaxTuka: [pakTHueckas yacTb MOAYNS HanpaslieHa Ha oTpadoTKy saganuii EI'D Nel9-22,
29, 30: coctaBinenue ypapHeHnit OBP ¢ yueTom cpeibl, HPOrHO3ZHPOBatiMe IPOAYKTOB
IMEKTPOJIM3a, PACUETHBIE 3aa4n Ha PaBHOBECHbIE cHCTEMbl. DOPMHUPYIOTCS HABLIKH

CHCTEMHOTO aHaJIH3a XHMHYCCKHX NMPOUECCOB.

Moy 6. XuMHs HEMCTANIOB



Teopusi: Mojiynn «XHMHS HCMCTLLIOB» OXBATHLIBACT CHCTCMHOC U3YUCHUC
(PHBHKO-XHMMHUCCKILX CBOHCTB HCMCTALIOB (MICKTPOOTPHUATEILHOCTB, AJIOTPOLIHS,
OKHCJIMTC/IbHO-BOCCTAHOBHTC/IbHASI aKTHBHOCTb) H MX BaXKHCHLIMX COCAMHEHMH (OKCUIIOB,
KHCJIOT, COJjIei). Y UEHHKH HCCIICAYIOT 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB B IpyIINax H
ncpuoaax INCXD, Bkntouas aHomanuu Gropa u KMcaopoaa.

MpaxTuka: INpakruyeckuit 650K BKIIOYAET aHAJIN3 pEaKIIMOHHON CIIOCOOHOCTH rajloreHoB,
X4JIBKOI€HOB, a30Ta U (pocopa, yriiepoaa U KpeMHUA. MoayJib (JOPMUPYET HABBIKH '

HPOrHO3HPOBATIISE XIDMIUCCROTO TOBCICHIE HEMCETALTOR B PATHYHBLIX YCITOBHAX,

HCOOXOTHMBIC (115t BuIo et 2o 1anni ETD No6-9, 20-30.

Mo;vab 7. XuMus MCTAMIOB

Teopus: Yuenurn n3vuar oonmie gusuueckie (Metannudeckuii 6neck, 3nekrpo- u
TCMAONPOBOAHOCTb, MIACTHUYHOCTb) H XMMHUCCKHC (BOCCTaHOBUTCI/IbHbIE CBOMCTBA,
o6pa3oBaHKe OKCHJIOB U THAPOKCHIOB) XapaKTEPHCTHKH METAJIJIOB, HX IOJIOXKEHHE B
[TcproanyccKoii CHCTCME M FNCKTPOXUMHUCCKHIT Pl HANpPsKCHUHA. ByayT paccMOTpEHBI
OCOOEHHOCTIH HIC/IOUHBIX 11 NIC/TOMHO3EMEILHLIX METATOB, aTIOMHHHS, XKele3a. XpoMa H
MU/LM, BKJTFOUQSE HX BAAHCHIUNC COCAMHCHHSL (OKCHbL, THAPOKCHBL, coin). Ocodoc
BIIHMAHKE YILJICHO 3aKOHOMEPHOCTIM H3MEHEHA CBOHCTB METAJUI0B M UX COEMIICIIHII B
rpymnmnax 4 nepHoax. KHCJIOTHO-OCHOBHBIM H OKHCIIHTENbHO-BOCCTAHOBUTENbHBIM
CBOHCTBAM COCAMHECHHIL, @ TAKAKE CHOCO0AM HOJYYEHNSA METAILIOB (JICKTPOIIN3,
MTHPOMETAJUTYPTHSL, THIPOMETATYPIHS).

IMpakTHka: YueHuku oTpaboTaloT HaBbIKK COCTABIICHUS YPAaBHEHHUI peakUMH, XapaKTEePHbIX
JUISI METAJUIOB U MX COeUHEHHIT (B3aUMOeHCTBHE C KMCIOTaMH, BOJOH, KUCIIOPOAOM,
HeMeTaaIaMi), HayuaTcs NpOorno3HpoBaTh NPOAYKThl peakuii B 3aBHCHMOCTH OT -
AKTUBHOCTH METAmIa H YCIOBHII cpeabl. byayT OCROEHB KaUeCTBEHHbIE PEaKILIMH Ha HOHbI
metayuioB (Fe', Fe', Cu?', Al Cr'), a TakoKke MeTo Ll pelleisl pacyeTHbIX 3a/1a4 Ha BbIXOjL
HUPOYKTA H COCTaBIeHHE MaTepHanbLHOro 6asnaunca. [IpakTuueckue 3aaaHus BKIIIOYAIOT
AHAJIH3 LCTIOUCK IPCBPALUCHIT H PCIUCHIE KOMOHHHPOBAHHBIX 3a/iat, CBA3aHHbIX ¢ XHMHCI

MeTaiuoB, B popmare EIMD.

Mozayab 8. XuMust H ’KH3HDL

Teopusa: Yuenuku usyyar ¢pyHaaMeHTalbHble IPUHUMIBI IPUMEHEHUS XHMUYECKHX 3HAHUI
B MPAKTHYECKON NeATEIbHOCTH, BKI0YAsA KaYCCTBEHHBIE PEaKLMK A/ HACHTH(UKAUHK

OpPraHHYCCKUX H HCOPraHNYCCKIIX BCLIECTB (3auanne N224), a TAKXE K.ﬂaCCPl(l)l/IKaLll/llO,



CTPOEHHC W CBOWCTBA BAXXHCHILUX NMOJIMMCpoB (MoNnuyTHiicH, noaunponiicH. MIBX) u
BOTOKON (HATypanbHbIE, HCKYCCTBEHHBIC. CHITeTHYeckTe). Ocofoe BHIIMATIHE ViENeHo
OMOJIOIMYCCKM 3HAUUMbBIM COCAMHCHHUANM (OCHKI, YITICBObl. UML), JICKAPCTBCHHBIM
npernaparaM, MHIIEBLIM 100aBKaM H ObITOBOIT XiIMIH. PaceMaTpURAIOTCS COBPEMEHHBIC
IKOJAOrMHUCCKH HYHUCTHIC TCXHOOTHH H NIPHHIIHIbI 3CJICHOIT XNATHI.

[IpaxTHKa: YueHHKH 0TpabOTaIOT HABLIKH PACNO3HABAHHS BCILICCTR 110 KAYCCTBCHHBIM
péakuusamM (B3aumoneicTBre ¢ OpomHoi Boaoi, KMnO4. ammuaunbiM pacTBopoMm Ag20 u
2p.), Hay4yaTcs OnpenenaTh 001acTH MPHMEHEHHS pa3fiMyHbIX MaTCPHAJIOB (TIACTMACCHI,
BOJIOKHA, CTPOUTEJILHBIE MATCPHASIbl) H aHATIM3HPOBATh COCTAB NOTPEOUTENLCKUX TOBAPOB.
IIpakTrHyeckne 3a1aHHs BKIIIOYAIOT PCIUCHHE 3a1ay HA HACHTH(HKALMIO BCWECTB NO
ONMHCAHHIO UX CBOWCTB (3a1aHue Ne24) » ycTaHOBAEHHE COOTBCTCTBHS MCAKAY BELICCTBOM H
chepoil ero npuasterenns (saztanne No2S). Moavith pasrRHRACT VAMCHHE DPHAMCHSTh
TCOPCTHYICCKHE ZHAHMSA JUTS QHAMIIA PCATHHBLIX KHICHILIX CHTVATHIT 1 "KONMOTHUYCCKIX

npooneM.

MonyJb 9. XuMHS YIIeBOA0OPOAOB

Teopusi: YucHuKH U3yuaT KnacCH(PUKALMIO YITICBOJOPOJLOB (aKAHbI, ANKCHbI, aJIKHHBI,
apeHBbl), X AMEKTPOHHOE CTPOEHUE (Sp°-, Sp>-, SP-THOPHN3ALHA), CTEPEOXUMHYECKHE
0COOCHHOCTH (HHC-TPaHC-H30MEPHA, ONMTHUECKAS HIONMCPHA) I 3AKONONMEPHOCTH H3MEHCHHUS
(pH3MUECKHX CBOMCTB B FOMOJIOFMUECKHX PsijtaX. BylyT paccMOTPEHDI MCXAIIH3MbI KINOYEBbIX
peakumi (paauKajgbHOE 3aMCHICHHE, YICKTPOQHILHOC MPHCOCAHHCHHE, APOMATHUECKOC
YICKTPOPIILIOE 3AMEILCIINEC). @ TAKKC BIHAINE CIPOCHI VITIRBOIOPOIOB Ha 11X
PEAKIMOHHYIO CIOCOOHOCTH (MPaBua0 MapKOBHHKOBA, OPHEHTAHTDI B apeHax).

IIpakTHka: YueHukH oTpadoTatoT HABbIKKW COCTABICHNS YpaBHEHHIT XUMHYECKHX peaKuuii ¢
y4acTHEM YITIEBOAOPOAOB, HayuyaTcs MPOrHO3HUPOBATL MPOAYKTHI peakiiii B 3aBUCUMOCTH OT
YCIOBHH (KaTanu3aTopbl, TEMIICPATYPa), OCBOAT METOb! HACHTHOHKALMH YITIEBOIOPOLOB
(KaueCTBEHHBIE pEaKUMK Ha KPaTHYIO CBA3Db, peaKkin ¢ OpoMHOIl BOLOI H PacTBOPOM
KMnO:). Moayns hopMUpyeT CHCTEMHOEC MOHHMAHNE XMMUH YITIEROAOPOIIOB. HEOOXOAHMOE

Sl YCHCWHTOTO BbIHOMHCH A DK3AMCHLUHOTHILIN ERWHIHIT N

\]0,'1)}1!: 10. Xumus KHUCTOPOICOACPRANMIX I Q30TCOTCRINANTIN OPraninricCRUX BCICCTR

Teopusi: Teopust MOAYNA «XHMHS KHCIOPOACOAEPKALMX H A30TCOACPIKAUIIX OPraHHUYECKIX
BEIIECTBY . YUEHUKH n3yuar knaccupukaunio, Homenknarypy IUPAC 1 cTpoeHHe OCHOBHBIX

KJIACCOB COEAMHEHHIA: CIIMPTOB, (1)6110.1108, Kﬂp60Hl‘l.ﬂbeIX COCIMHEHHH, K8p60HOBbIX KHCIIOT,

Il



CIIOXHBIX 3QHPOB, AMHHOB, HHTPOCOCAHHCHHI H aMMHOKHCIIOT. ByayT paccMOTpeHbl
3:1eKTPOHHBIE YPGeKThl (HILLYKTHBHbIH. Me30MEpHBIil), BAHAHHE QYHKLUMOHANBHBIX IPYMNI Ha
PCAKLIIONNYIO CLOCOOHOCT b, KICAOTIO-OCHOBHBIC CBOTICTBA. CTCPCOXHMIMCCKIC
0COOECHHOCTH (OHTHUCCKAS H30MCPHS ). & TAKIKE B3aHMHbIC IIPEBPALLICHMS MEXLy KaccaMi
cocaANHCHHIT. OCOB0C BHIMAHHC V/IC/ACHO MCXaHU3MaM KIIOUCBhIX PCAKIIMK:
HYKJIEOPHIILHOTO 3arenieHisi (SN 1, SN2), 21eKTpopHABLHOro MPUCOCAMHEHH,
yTepr(pUKaLUH, OKUCTICHHS NIEPBUYHBIX 1 BTOPHUYHBIX CIMPTOB, PEAKLHIM aMHHOB C
a30THCTOI KUCIOTOH.

Ipaxruka: [IpakTuka MoAys «XHMHS KHCIOPOACOACPXKALIMX M a30TCOACPKALIHX
OpraHMYEeCKHX BELIECTB»: YUeHHKI 0TpaboTaloT HABBIKH COCTABJIEHHs YPaBHEHHHA peakuni
C YU4CTHEM H3YUEHHBIX KJIACCOB COC/IMHEHHMIT, HAYUaTCs MPOrHO3MPOBATh MPOAYKTHI PEAKLMHA
B 3aBHCHMOCTH OT venoeiil (Karammsaropst. reasiepatypa. pH cpe:inl). Moayns BKitovaeT

Pa3t0p TUMOBBIX OIFTHOOK H AHATH3 peabiibiX 3ajanuil E17) mocneannx et

Moay.uas 11, Hpaxrnka sropoi yacrn

Teopusa: —
IMpakruka: B pamkax 3T0ro MOAy/s yUCHHK Oy€T NPaKTHKOBATbCA B PCLICHMM 33/1aHHH

Ne29-34 Bropoii yactit EI'D no xumuu.

Mouy.ab 12. I1podubie BapHAHTBI

Teopus: -
[IpakTHka: Ha sToM ypoke YUeHHK Oy/IeT 1IPaKTHKOBAaTbes B pelieHHH Beex 3ananuil KMM B

pPamMKax l'lpOGHle BAPIRIHTOB.

Konrpoan
JlomaliHHe 3aaHns. TPOOHbBIC BapHAHTHI.
1.4. Ilnannpyembie pe3yibTaTbl

TTAaHHPYCAIBLIC PCIYILTATH — COBOKYITHOCTh MCTANPCAMCTHBIX M NPCAMCTHBIX

KOMMETEHLHI, IIpHoOpeTacMbiX 00yUaloMIICs B X0A¢ 0CBOeHHs [IporpamMmbl.
1.4.1. JInuHoCTHbIE PE3YILTATDL:

Odyuaromuiics cMoxKeT:



© BOCMHTBIBATH YBAXKHTCIILHOC H OTBCTCTBCHHOC OTHOIICHHC K CBOCMY OCO3HAHHONY
BLIOOPY;

® (hOpMHPOBATh BHYTPCHHIOK 1103HLHIO OOYUAIOLLCIOCH HA YPOBHC HOIOKHTCIBHOIO
OTHOLUEHHS K y4e6HOiIl NeATENBHOCTH, FTOTOBHOCTH U CHIOCOOHOCTH K CAaMOPA3BUTHIO,
€aM0006pa30BaHHI0, CAMOBBIPAXCHHIO H CAMOPCAJIM3ALINH;

® OpUEHTHPOBATh O0YUaIOLHXCA Ha TOHUMAaHHE MPHYHH VCIeXa B yueOHo
IeATETbHOCTH, OTBETCTBEHHOE OTHOLIIEHHE K NPOUECCY U Pe3yNbTaTy CBOECH
JACATENLHOCTH. B TOM YHCIIE HA CAMOAHATH3 H CAMOKOHTPOIL PEIVALTATA. HA AHATH3
COOTBETCTBHSA PE3YJILTATOB TPEOOBAHHAM MOCTABICHHOI VUCOHOIT 1IeaH:

© Pa3BHMBATh OCO3ZHAHHOCTL BLIGOPA 1 MOCTPOCHHS IHUIHBILTYAILHOIN TPASKTOPHI
oOpa3oBaliig Ha 0a3¢ OPHCHTHPOBKI B MiIpe Tpodhe e 1 iipaic COHOIUILILIX
NpeANOYTEHHH, C yYETOM YCTOHUHBbIX MO3HABaTCIbHbIX HHTEPECOB;

® (hopMHpPOBaTh LETIOCTHOE MHPOBO33PECHHE, COOTBETCTBYIOIEE COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKH H OOLIECTBCHHON NPAKTHKH, YYHTLIBAIOLIHE COLHANBLHOE,
KYJIBTYPHOE, A3BIKOBOE, J1lyXOBHOE MIIOTO00pa3iie COBPEMEHIIOIO MHpa;

® (hopMHUPOBATL KOMMYHHKATHBHYIO KOMINETEHTHOCThL B OGIIEHIH 1 COTPYAHHYECTBC
CO CBEPCTHHKAMH, AETbMH CTapILCro H MIAIWCTO BO3pACTa. B3IPOCIIBIMI B IIpoLecce

00PAZORATENHLHON, YUEOHO-HUCCE0BATSALCKOIT. TROPUESCKOIT I JIPVIHX BIIOR [IeITEALHOCTI.

1.4.2. MeranpeameTHbIe pe3yabTaTbi:

VYuamuecs cMOryT:

® pa3BUBATh Y 00YyHaIOIUXCs CIIOCOOHOCTh CAMOCTOSATE/IBHO CTaBHTh yueOHbIE LienH,
(GOpMyAUPOBATh 3aAa4H, a TAKKC NOLIACPXKUBATL HHTEPEC 1t MOTHBALIHIO K I103HAHHIO.

© Pa3BHBATH JIOTHYECKOE H KPUTHYSCKOC MRIIINCIHE, VMCITIC auaiinsipoBaTh,
K/1acCU()UUMPOBATD, BbISIBJIATH 3aKOHOMCPHOCTH H CTPOHTHL aPI'YMCHTHPOBAHHBIC BbIBO/bI.

e (hopMUpOBaTh yMeHIe HPPEKTHBHO MPHMEHATD 3HAHIIS 1 HABLIKI (VIS PEIEHIIS
yUcOHBIX 3a;1au, BKAIOUAS HECTAILIAPTHAIC CHTYAIHIL

® pa3BUBATh IMOLIMOHANBIbIH HHTEJUIEKT, HABBIKIT KOMAHAHOI1 padoThl, ymMenue
AOTOBapHUBaThCS, peLIaTh KOH(IUKTLI H aPTYMEHTHPOBATh CBOK TO3HUHIO.

® CII0COOCTBOBATHL PA3BUTHIO YHHBEPCAIbHLIX HaBbIKOB XXI BeKa, TAKHX KaK
CaMOOpraHM3aLHsl, KOMMYHHMKALUS W KOOmnepallHs.

® [0BLIILIATL YPOBEHb UU(POBOIT rPaMOTHOCTH, 00yUaTh YPHEKTHBHOMY

ucnonn3oBaHiio UKT 1 mOHCKOBBIX CHCTEM, @ TAKAC Pa3BUBATL MCIHAKOMITCTCHLHM.



1.4.3. IlpenmeTHbIe Pe3V.ILTATHI:

Yyamuecst CMOTyT:

® Y3HaTh OCHOBbI TCOPCTHUCCKOIN XHMMI,

(4 VIHATL I INCT NPV AL CTO XTI P CCTCCTROZHANITH,

® Y3HATh BaXKHCHUINC XHMHYCCKHE MTOHATHS,

© y3HATL OCHOBHBIC THIIbI peaKLMil B HECOPraHHUECKO N OPraHHYECKOM XUMUH;

® y3HATh OCHOBHBIC 3aKOHbl XHMMHM: 3aKOH COXpaHCHHS MacChl BELIECTB,
NIEPHOANUECKHII 3aKOH. 3aKOH TIOCTOSHCTBA COCTaBa, 3aKOH ABOraapo;

® y3HaTh OCHOBHbIE TCOPMM XHUMHH: CTPOEHMS aTOMa, XHUMHYECKOH CBS3M,
37EKTPOJIMTHYECKOH AHCCOUHALIMH, CTPOSHHS OPraHHYeCKUX COEANHEHUH;

® y3HaTh KIaCCH(MKALUMIO W HOMEHKIATYypy HCOPraHWYeCKHX H OPTraHH4YeCKMX
coeaHHenHil:

© y3HATL BCUICCTRA 11 MATCPHAIDL, HIHPOKO HCMOJIb3YEMbIE B IIPAKTHKE;

® y3HATL CUHCHHPHKY HOPMATHBIIBIX AKTOB H KOHTPOJIbHO-H3MEPUTENbHBIX
MarepuanoB Ha EID no XumiiH.

® 0BJAJAETh OCHOBHBLIMH XHMHYECKUMHU [TOHATUAMH U NeQUHHLMAMM,

® OBJaeTh XMMHYECKOH KOMIICTEHIHEH BBITYCKHHKOB IPH BbINOMHEHHH 4acTH C
3K3aMEHAUMOHHOH paboThl.

® oBjiajieTh Mpournoii 6a30il yMEHI 1o cHCTeMaTH3aHH pa3Hoo0pa3HOH

XUMHUCCKOH HH(OpMaLL.

Pasien 2. Komiuene opraniauifonHo-ueAarorH4eCcKHX Y/ I0BHi

2.1. Kanengapuslil ydeoubiii rpaguk

KanenapHsiii yueOHblit rpauk cocTapineH ¢ y4€TOM MHEHHH Y4aCTHHKOB
odpa3oRaTeNbHLIX OTHOUICHHIT It OTIpe/leiIfeT AaThl Hauala H OKOHYAaHHUS U
NPOAOIKUTENLHOCTE O0yUEHHS MO NPorpaMme.

Hara nanana kypea - 15 supapsi.

Jara okonuanus kypca — 15 masi.

Raster gapubiil yucouslii rpadi nipeic rasien 8 Hpuiiokennn 1.

2.2. YeioBHs peasin3aniy HporpaMmbl

14



2.2.1. MarepuaibHO-TeXHHYECKOE ofecreyenne

ITo ampecy mecra naxoxacHis oprasnsaunn (420015, Pecnydanka Taraperan, r
Kazaus, yn.I'orong, a. 3A, tax 3. nomeur. 1019) oGopyaoBaHbl HEOOXOIHMMLIMH
FCNHHUCCKHMIL CPCACTBAMIE PAOOMHE MCUTA HPCHU BN CACT L Gl Pai B0 0 1

TEXHITYECKOTO MEPCOHANA, MIPOBCICH BLICOKOCKOPOCTHON KOPHOPATHBHBIT T ICpHET.

TpeGoBanus K MHHUMAJILHOMY MaTCPHANBHO-TCXHHUECKOMY 00€CHCYCHHIO

IIpy ocBOEHHH yueOHOTO MaTepHana NOCPEACTBOM FICKTPOHHOH HHPOPMALMOHHO-
00pa30BaTENbHON Cpeabl OpraHmsaliis A0BOAWT I0 MHOCTVIIAIOWMHX HudopMalin o
0043aHHOCTAX 0OyYalOIKXCst IPH OCBOCHHU MPOTPAMMBI HCTIONIL30BATH CBON NMEPCOHAIILHDII
KOMIIBIOTEP/HOYTOYK € nocTynoM K cerit « MHTepHeT B COOTRETCTRBHN ¢ PEKOMEHIOBAHHBIMH
TCXHHYECKMMH MapaMeTpamii:
— cncrema — 2-a1epHsblit npoueccop, 4 ['b noctyunoii namsirn;
- OC = Microsoft Windows (32-bii o 04-Bit, Spple Mac OFL i,
- Bed-Opaysepnt — Edge, Apple Salari. Google Chrome. Stnzcke Bpaysep:
-~ HaJIMYKE YCTAHOBJIEHHOIO (piIcI-Tiicepa B BeO Opaysepe:
—NCKOpOCTb nocrtyna K cetd «Murepuer» — ne meHee 750 kbur/cek;

— HaJIM4He 3BYKOBOMH KapThi:
2.2.2. UndopmaunoHHoe odecnieeHne

DYHKIHOHHPOBAHHE NICK TPOHHOH HHOOPMAIMOHHO-0017:4 308 {¢/ibHON CPeibl:
Peanmzauust Oporpasanst 0OCCHCHHBACTCH  IOCTYHOM  KLKIOND  OOVUAIOUICroca K
yH4eOHO-METOMHYECKHM MaTEePIAIan - TEKCTOBOI, Ipadiiteckoil, ay/uio-. BiLeonHpopManiy
no nporpammc uepes ccth «Murepuer» 8 pexume 24 qaca B cytkn 7 ancli B Heaemo 6¢3
yuera 00bEMOB [OTPEOIACMOI0 TPaHKE 32 HCK.IOUCHUEM HEPEPHLIBUB julsd NPOBCIUCHILs
HeOOXOAMMBIX PEMOHTHBIX M MPOPHIAKTHUSCKUX padOT MpH O0OECTICUECHHH COBOKYIHOM
IOCTYITHOCTH  YCAVE TOCPEICTBOM  NerucTpalnit (1 \NelIncTaRienig 1T HBAAVaT kb
AOFHHA H NAPOAs 0OYUYAIOLLIMCA K 00PA30BA1CibHOI 1Ll upaie 5oy s cnlil
JIns VETanoBAenus MOUTHITIOCT JIHYHOCTI (HACH TTHHHKATIIT OOVIQIONCI 0Cst, BCCM
OGYUAIOLIMCS, 32PCTHCTPHPOBAHHLIM Hil OOPAORITCALIOI NaT(hopve

hipsumschool.nel. IPUCBAHBAIOTCS YHITKALHBIC TNCHA - TS THIKaTOPLI

FLACHTUQHKATOPOM 00YHAIOUICT OCSEH SIB.IIC T AUl Hii 100 isan Cobd, A siuii st Jibisl
*



ACETPOMHENT e e e rent O anneasan © GO advaaonierocs. Jls
ATCTTHDHRAUTET OOVIHONICTOCS HCTHO L VeTes AP PHOVIHRITLHT nACHTHhHKATOp —

VHUKQIbHBIH HAPOilb.
2.2.3. KaapoBoe obecnevyenne nporpaMmmsbl:

Opranu3anus, OCYLICCTBIAIOUAA 00pa3oBaTCIbHYIO /CATEAbHOCTb, pCanu3yioLlas
JIOTIOJIHUTENbHbBIE 00111e00pa3zoBarebHble NpOrpaMMsl - JIOTIONIHUTENbHbIE
o01epa3BUBAOIME  MPOTPAMMBI,  YKOMIJIEKTOBAaHA — KBaNM(pHUHPOBAHHBIMH Kanpah;n.
YpoBehb KBaAHu(UKauun pabOTHHKOB OPraHM3alHH. OCYLIECTBIAIOLIEH 0Opa3oBaTeNbHYIO
JCATCABLHOCT, P(‘Zl.ﬁl!'%yll\”wﬁ TOHOTHNTCIBHBIC 06”lC()6p2\'§()BaTeﬂbele nporpaMMM -

JIOMTOJIINHTCIILHBIC (){’\LUCIW(!’ililIB{HOHUIC HPoOrpaMiMbl,  COOTBCTCTBYCT KBiUll'l(l)l‘lKaLlMOl'lelI\'l

XAPAKTECPHUCTHRAM 110 COO')‘BCTCTByIOLllCﬁ JOJKHOCTH.

Tpe6osanus k kBaauduraunu [leaarora J10MOMHUTCALHOTO 00pa3OBaHMs: BbICILCC
npodeccuoHanLHOe 00pa3oBaHKe WK cpefHee npodeccrHoHanbHoe obpasoBaHue B 001aCTH,
COOTBETCTBYIOLIEH MNPOoQHITI0 KpyXKa, CEKLUMH, CTyIuH, KIYOHOr0 M HMHOTO OETCKOro
obbenuHeHus ©Oe3 npeabaBleHHs TpeOoBaHHil K cTaxy paboTel, 560 BBICIIEE
npoeccHoHaILHOE  0fpa3oBaHHe MM  cpedHee npodeccrHoHanbHoe obpazoBaHME U
JONOMINTCABLHOC  Hpodecciotiibiioe odpasosansne 1o nanpapaesuio "Obpasopanne 1

feaaroruka” 6¢3 NPe;IbABICHHS TPEOORAHHIT K CTaxy padoThi.
2.3. ®opMbl KOHTPOJISA H ATTCCTANNH

[Ipu npoBeneHuH 3aHsATHII Ha nopTaie https://umschool.net B popmare 3aHATHII 0OpaTHas

CBSI3b PEANTU3YETCs Hepes:

e oOumeHHe MOCPEICTBOM HHTCPAKTHBHOIO HaTa,

® PCUICHHS HHTEPAKTHBHBLIX 3al1a4.

B HPOrpaMaIc HPCACTABICH L CICTYIOULS {l)O[).\XU QTTCC AL

L4 Tekymuii KOHTPO/Ib YCIIEBACMOCTH HEPE3 BLINOJIHEHUE JOMALIHUX 3a7aHu;

® [03TAIHbIIi KOHTPO/Ib YCIICBACMOCTH 4CPC3 BbIOIHCHHC NPOOHBIX BapHAHTOB.

B snomaluHue 3ajaHust BXOMAT:
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® 33/1aHus N0 KYPCY Pa3sfIiiHOrO YPOBHSA CJIOKHOCTH C aBTOMATHUYCCKOIT MPOBEPKOIi:
30/141H3 THHA «BBIOOP O;IHOI'O OTBCIL 13 HESCROALKINY, «BLIOOP HECROILKIX OTBETOB 113
HCCKOJIBKHX », «COOTHCCCHHC MHOXCCTB». «TCKCT € MPOIMYCKaMII», «T1OJIC BBO1a» H PYUHOII

IIPOBEPKOI: 3a/1aHUs BTOPOIT YaCTH HK3aMeHa,
B.npodHbic BapuaHThl BXOAAT:

® 3a/laHMA 110 NPOHACHHOMY PA3ACily 1eM Kypea pasiiiiore YPoBHs CIHOKHOCTH ¢

aBTOMAaTHYECKOHN ¥ pYYHOH NMPOBEPKOH.
2.3.1 OucHoOYHBIE MATEPHAIbI

l'[pnmepnui‘l nepevdeHb 3aJaHui 118 NMPOBEACHUA TERYUIENr0 H NOYTANHOI0O KOHTPOJAsk:

i OHPCJC[HITC. JTOMAN KWAHIIN 613 VHGSIINLIN B ORI USSR OO AN CITen B OCHOBHON
COCTOSIHHH He XBAaTaeT 0ojiee TPEX WIEKTPOHOB /10 3aBEPIICHIN BHCHINCTIO JUCPIETHYCCKOTO
YPOBHSI.

3anuIunTe HoMepa BLIOPAHHBIX YICMCHTOB B MOPSLIKEe BO3PACTAHUSL.

1)Be 2)Cl  3)Al 4)H 5)S

2. Y3 uncna YKa3aHHbIX B psAAY 3JIEMCHTOR Bbl6CpHT€ ABa Y ICMCHTA, BAJICHTHOCTH KOTOPLIX B

BBICILICM OKCH/IC BBILHC, YCM B BOTOPOIHEM COCUTHCHIHI
HDP  2)F 3)Al 4SS 3)Rb
3anHuINTe HOMEPA BBIOPAHHLIX LICMCHTOB B HOPILAKE RO3paCTANIS,

3. Us NIPEAI0KEHHOI0 MepeuHs BbIOEPHTE ABAa BELLECTBA. PACIIaBbl H PACTBOPBI KOTOPBIX
NPOBOJAT EKTPUYECKHI TOK.

1Y NaOH

2) Br»

33 CHy

4y CaCl,

5) NO,

3anHuKTe HOMEpa BLIOPAHHBIX BAPHAHTOB B 11OPsI/IKE BO3PACTAHIIS.



4. VI3 npesioxeHHOro ACpCUHsl BLIOCPHTE BCC BCLUCCTBA, KOTOPLIC ABAKOTCA H30MEPAMH 110
OTHOILICHHIO IPYT K APYTY.

1) Merrranon-3

2) AueTajibaeriit

3) byraHoH

4) Ipomnanans

5) 2-MeTUANPONAHLIb
3anuiuTe BhIOpaHHbie LH(Pbl B NOPsAKE BO3PACTAHMH.

5. Bobruncnure Maccy cymb(aTa Kajds (B rpamMMax), KOTOPYiO ClemyeT pacTBoputs B 200 T
10%-Horo pactBopa 3Toii conyu s MOJyYCHHA PACTBOpa ¢ MaccoBoit monel comu 15%.

3aMmuiKTE YHCHO ¢ TOUHOCTBIO A0 JeCHThIX.

6. Jns BBUIOAHMCHIS 3aiaHisl HCHOIL3YIITE CleAyloUlHii 1iepedeHb BelecTB: rpauT,
JREMCIHBIT KOITC i, 4301112 kpeora, copiuethil anripuwil Mardndt, gochun. Jomyernmo
HCIIOMb30BAHHC BOJHbIX PACTBOPOB BELUECTB.

W3 npeanoxeHHOro mnepeunst  BblOepHTE BEIIECTBa, MEXKAY KOTOPBIMH  BO3MOXHA
OKMCJIMTENLHO-BOCCTAHOBH TCIIbHAS peaKUns, B pesyisrare KOTopoil o6pasyloTes aBe coii 1
BOZA, a BBIJENEHHE Ta3a HE MPOICXOAMT, H 3alHLINTe YpaBHeNHe 3Toi peakuuu. CocTaBbTe

3.TICI(TPOHI‘IBIFI oasiauc, YKORHTES OKHCIHTEHb ¥ BOCCTAHOBHTEID.

TS BRHIOSICT I TRAGHIS  HOROTHSVITe Caoiy1onnil mepeucHs BENIECTR: KPEMHHIL.
kapOowar Harpis. sopwit g, xsiopni meiau(ll), asornas kucnora.  Homycruamo
HCTIONB3OBAHHT BO/IHBIX PACTBOPOB BCILCCTB.

M3 npeuioxeHHoro mnepedss BbiOepurTe COjib ¥ BEUIECTBO, BCTYMAIOIIEE C HEH B PEaKUHIO
MOHHOro obMcHa, B X0a¢ KOTOPOH Bbiacngercs ras. 3aniuudTe MONEKYIAPHOE, MOJHOE H

COKpall€HHOE HOHNOC YpaBHCHHA PEAKUHH C YUYACTHEM BblﬁpaHHle BEUICCTB.

S. Harpuit coxrin B H30bITKe kKucaopoga. HodyduenHoce BemwecTBO pacTBOPHIIN B pacTBoOpe
HEPMAHTaHaTa KaIusd. TOAKNCACHHOTO CepHOll KHCcaoToH. BeLIeNMBUIMNACA ra3 cMelaill ¢
HHPHTOM. Tlosyucnloe TBCPACE BCLICCTBO TOMCCTIIN B PACTBOP HOAOBOAOPOAHOH KHCIOTDI.

Hariimprre ypasHeHi b HeTBLIPEX ONHCAHHBIX PEaKUM.
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9. Cmccn concit uurpata  xponsa(lll) n unmrpirra asyivonns  npoxait, npH ITOM
oOpa3oBanach cMech ra3oB 00beMoM 16,8 j1, B KOTOPOI COOTHOUICHHE YHC/Ia aTOMOB a30Ta K

YHCIly aTOMOB Kucyiopoda coctasuna 10:3. Onpeacnnre macehl oncii B CMCCH.

B orecTe 3anuiuuTe YPAaBHCHHA pCﬂKLIl-IFI, KOTOPBIC YKa3dHbi B YCTOBHH 3a/1a4H, H OPUBCAUTC
BCC HCOOXOIMBIC BLIMHCIICITHA ('3 XOIC PACUCTOR TaM, IT7(€ 'Fp:?ﬁ}'&"l‘(‘ﬂ. m\‘pyrmrﬁ’re 0 COTRLIN,

yxa%maﬁ’re CAHHULBI U3MCPCHUA W 0003HAUCHIIS HCROMBIX l'l)li',ﬂl‘k.‘L'i\'['lX BCIHUYHH).

10, Tlpu cropannnt L& r opraHuucckoro remicctra A moayunan 168 1 YIICKHCIOTO Tasza
(n.y.) 1 09 r Boabl. M3sectHo, 410 BewectBo A 0Opasveics npH R3aHMOACHCTBII
THAPOKCHJIBHOrO coeauHeHs b ¢ okcuaom meau(ll). a Takike BcTynmaeT B peakidio ¢

rHAPOKCHAOM fduaMHuHCcepeOpa(l) B cootnowenun 1:4.

Ha ocHOBaHMM NAHHBIX YCAOBUS 30131l

1) npopesiiTe HEOOXOAUMBIC BRIUNCICHHS {vIaZkpaiite ey mavapauns 1 oHo3Hauens
HCKOMBIX QHIMUCCKUX BCIUTHIN) 1 Y CTAHOBITC MOJICRY. i H VIO PUPAIY.IY BCHICCTBA AL

2) COCTaBBTC BO3MOXKHYIO CTPYRTVPHYIO OPMVIIY BOUICCIRA AL KOTOpasi OAIO3HAYHO
OTPAXkaeT NOPAI0K CBSI3H ATOMOR B €1'0 MQICKV.IC!

3) HaMHMLIKWTE YPaBHEGHHE PCUKIHH BCHICCTBA A ¢ M30OLITKOM ILIPOKCH LA JAnaMiHcepedpa(l)

(HCroNB3YiiTe CTPYKTYPHbBIS (POPMYIIbl OPraHUUECKIIX BEIUECTB).
2.4. MeToauuyeckue MaTepHaJibl

MeToauteckoe obecreyeHne NPorpaMMbl BKJIIOYAET:
— 3aHATHS, pasMEIICHHBIE HA 00PA3ORATCILION aTdopnMe 1ipy s hoo nel;
- I'lleKTl/lquKHC SAAAHHUA, OHCHOUYHDBIC MATCPHA BT HO Il])().\l“‘}!{jy"'l'()‘ll](\fi AT TCCralii,
pa3MEllleHHbIE Ha AAANTHBHOH 00paroBarCAbHOI AT hopye e e 1ol et

—  MCTOAMYCCKHC NOCOOMSI 115 CAMOCTOSITCHBHOI  HIPOPADOTKIT  TCM  HPOrPAMMDBIL.

pacnosioKeHHbIE Ha aganTHBHOH ofpa3oBaTeIbHOI 11aTdhopMe.
ITo pemeHHIO NpenoaaBaTesisi MOTYT ObiTh HCIOJbL30BaHbl HHbIE YHEOHBIE H MCTOAHYECKHE

MaTepHasl, COOTBETCTBYIOIIME TPEOOBAHUAM odecneuenHs HHPOPMaUHOHHOH

0€301acHOCTH o6yqa10u1uxu1 (nepeqeub COOTBETCTBYIOIHX MATEPHAJIOB 1 JIEKTPOHHBIX
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o6pa3oBarebHbIX pecypcoB npeacTasneH B [Tpunoxennn 2). |
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TMpunoxenue 1. Kanenaapuo-vuedunblii rpaguk ~

Kou-Bo
Jara n Bpems Yposenb ®opma
Ne ®opma YacoB Ha
npoBeJeI sl ocsocHust | HanmenoBanue reMbl [Moxpoduoe onucanune NPOBEPKH
nn 3aHATUSA 3aHsaTHe (B
3aHATHS TEMBI 3HAHMI/aK. "
aK.vacax)
Moy 1. Kak 3aHuMatbest Ha (O)CHOBHOM Kypee?
) Kak Bbtxarth u3
COBMCIIICHH .
1. Ausaps basoBblit (*CHOBHOIO Kypca 3HAKOMC'1BO YUCHHKA € CO/ICPKAHHEM Kypca. 0.3 —
bIH (T+11)
MaKkcHMyMm?
Moay:e 2. ATOMBI, MOTEKY. !bl, BELIECTBY
Haunpiit ypor nocssien remam «Crpoenuc
3as e Nel. Crpocnne | RICKTPeHHOI 0000UKH atoMa», «CTpocHHE aToMa.
2. Ansaps Teopis basonblii Q1GAEL T LICKTPORIBIC M30ronbio. « DICKTPOHILIC KOHGHTYpaH,. 1.6 J13/0.5
o Hrypatut OTPAOOTK: PAKTHUECKIIX HABBIKOB PCUICHHUS
3a anus Nel B popmare EI'D».
3ajarie Nel. Cocrtosuna | Ha pansost 3anstitg paccMOTPHM NEKTPOHHOE
CoBmeuicHH {TOMOB, TIPOCKOK CTPOEHHE WIEMEHTOB NMOOOYHOM MOArPYIIbI,
3. SIuBapb basoBbiii 1.1 H3/1
bt (T4+1)

WICKTPOHA H

KOn{UIypaLHi 11OHOB

0COOEHHOCTH UX NIEKTPOHHOTO CTPOCHHKA B

OCHOBHOM H BO30YKIEHHOM COCTOSIHUSAX,
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paccMOTPHM MPOCKOK NICKTPOIIA. 3aMHIIEM
KOH(UTrypauu HOHOB.
Ha naHHOM ypoke ydeHUKH H3ydaT MepHOaHYeCKHi
3ananne Nel2. Tadamia 3aKOH, HAYUaTCsl BbISBJIATDL 3AKOHONEPHOCTH B
Cosmcmenn |
4. SuBapb basoBbli Menaesncesa n H3MEHEHHH CBOMCTB NPOCTLIX BCHICCT B, BOLOPOJHBIX 2 J3/1
bl (Tt1)
[Teproauuccknii 3axon COCAMHEIIHI, BBICUIIIN OKCI10B 11 1 1/[POKCHA0B
COMIACHO 1oJIoKeHHI0 B [lepo;utce kol cucreme.
3apanie Nod.
CosMCHICHH ‘ XHMHYECKIIE CBA3H 1 )
S. SuBapb bazobiit - — A3/0,5
bIil (T+11) KpUCTANIIHUECKHE
peLue ki
YUeHUK U3YYHT OCHOBHbLIC BH/Ibl XHMHYECKHX
3apanue No4. Tunbi CBA3CH: KOBAJICHTHYIO (1OJISIPHYHO/HCTIONAPHYIO),
Cosmeuienn
0. SluBapb basoBblit XHMHYECKHX CBSI3CH B | HOHHYIO, METAJUTMYECKYHO U BOA0polityio. Hayuures 0.5 —
Bl (T+11)
BEILllECTBaX ONpeaeNaTh TUM CBA3H MO pa3HHLE
JNEKTPOOTPULATEIILHOCTEH 2JIEMEHTOB.
Y4eHHK y3HaeT 0COOeHHOCTH 4 THIIOB
3ananue Ne4. Tunbl
CosmclcHH . KPUCTA/NIMYECKHUX PCIIETOK (ATOMHOH,
7. SuBapb . basoBbiit KPHUCTaJIJIMYECKUX . 0.5 —
Bl (T-+11) MOJIEKYJISIPHOH, HOHHO#, MeTaiHueckoi). Hayuurces
pELETOK B BELIECTBAX
COOTHOCHTb THIT PCIIETKH € (PU3ITUCCKUMH




CBOHCTBAMM BCLUECTB (TCMIICPATYPA IR 1JICHHUS,
3J1IEKTPONPOBOAHOCTH, TBEP;L0CTL). Pazdepér
IIPUMEPbI BCIUCCTB € Pa3HbIMH THIIAMH PCUIETOK H UX

IMPAKTHYCCKOC NMPHMCHCHHC,

9.

ShiBapb

SlHBapb

TlpakTika

CosmelcHu

bt (T+11)

basosbiii

bLasoshi i

ﬂpak'mxa Mo 3ajlJaHHIo

Ned n3 EI'D

SanaHue Ne3.
BaseHTHoCTb M Cleiictis

OKHCJCHHA B BCLICCTRAX

YueHHk oTpadboTaeT peuicHe THITOBBIX
YK3aMEHAIMONHBIX 3aJ1a4 HA ONPEICICHIE TUTIOB
CBSI3CH U KpHCTAUIHUYCCKUX pewiérok. Hayuures

OBICTPO aHANH3MPOBATH IPCUICKCHHAIC BCLICCTBA,
(IPHMEHSITH TEOPETHUECKHE 3HuITHA Ha HPAKTHKE.
Pa36epéT pacnpocTpaHCHibic OIHOKN H CII0XKHbIC

ciyvan B 3agannsy E17D.

04

VYCHIIK H3YUHT NOHATHS BAJICHTHOCTH H CTCTICHH
OKHCICHHS, WX CXOACTBaA W pa i, Hoyuures
OHPCHCHATD BUICHTHOCTE 1 C1TICHDL OKHCICHHS
JMICMCHTOB B PA3jIH'UHbIX COC/LHHCHUAX, LKITHOUas
FOMILICKCHBIE H oprannyicckice setecta. Ocodoe
EHHMANHC OYJCT YAC/ICHO HCKATOUCHISIN 113 00LUHX

NPaBHIL

o

JA3/1

(B
(S



Saganuc No5.,

Kiraccugukauus u

Ha »rom 3ansitin YUCHHKH MMO3HAKOMATCA €

CoBmciueHn
10. SIuBapsb ba3oBbiii HOMCHKJIaTypa KnaccupuKaumcii HCOPraHMUCCKMX BCIUCCTB, @ TAKKC 2 13/0.5
bl (T+N)
HEOPraHHYECKHX € MX HEKOTOPBLIMI TPHBHANBHBIMH HA3BAHHSAMH.
BCIUICCTR
Moayns 3. MaremaTiKa tiepBoli Hact
e e+ e e e e ] - S
) ) Pacuéruple sajganns
1. MdeBpasthb IpakTuka bazoBbtii — - M3/1.5
MepROH YacTH
3aaannc Ne26. Maccosas | JlauHoeC 3aHsTHC NOCBSUICHO PCHICHHIO 3312113l
12. Deppasib lpakTHka bazosbiii J10:15 BEICCTBA B Ne26 u3 Bapuairros EI™ (Pacuersl MaccoBo# 10511 11 1.5 —
pacrsope MOJIAPHOM KOHLCHTPaAItHK BCLLCCTBA B PACTBOPC)
Ha ypoke pa3dcpenm anropuTsm peuieHus 3aaau na
3ajanne Ne27. Tennosoil
13. ®deppaiib llpaxrhka ba3oBbiii pacu€Tsl TensioBoro HPpdhekta (1Mo TCPMOXHUMHUECKHM 1 —
ekt pecakumu
ypaBHeHUsiM), oTpaboTaem Ne 27.
3ananue Ne28. Ipumecn | JlaHHOe 3aHATHE NOCBSUICHO PELICHHIO peallbHbIX
14. (depanb IpakTuka ba3zoBbIii M BBIXO/l MPOAYKTa 3ananuid Ne28 B popmare EI'D Ha npUMecH U BbIXO 2 J3/1

peakuuu

TpOlyKTa peaKLuu.

Monynp 4. OCHOBBI HEOPTAHUKH
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15.

despalib

Teopus

bazoBbiii

OKcuHabl

Jannoc 3aHATHC OCBSLLCHO OOLICH XapaKTepHCTHKC
OKCH;/10B, CII0COOaM UX MOMYHUCHHS H XHMHYCCKHM
csoiicteam. Pa3dcpeM ABOHHbBIC OKCHbI HA MPHMCPC

JKee3HON OKaJIMHBI.

1.6

A3/1

16.

17.

Mdeppacib

derpadin

18.

MDenpacin

Teopus

Ba3oBblii

Teopus

basoBuiii

OcHoBanus,

amQoTepHble

FILPORCHABL H KHCAOTDI

JaHHoc 3aHATHE MOCBSALLEHO ob1Ieif XapakTepHCTHKE
I/ IPOKCH 0B, CIOCO0aM HX TIOJIYyUCHHS i
XHMITUCCKHM CBOHCTBAM OCHOBHBIX, KIICJIOTIIBIX,
amdoTepHbIX 111:1poKei10B. Pacemorpum odiue
CROHCTBA, CHOCOODLI MOJTYUYCHHS H XHMHYEC KHC

CBOUCTBA KHCJIOT.

J3/1

QcnoBaius

Yuenitk pasocepert KiaccupHKaLuio OCliOBillI;lfi. HX
(1 nyeckie i XuMHueckne csoitersa. sy i
B34 IMOJICTICTBHE 1IEI0UEH 1T HEPACTBOPH N LIX

OCHOR I ¢ KHCJTOTAMH, KHC/TOTHBIMH OKCIL .aM 1
COG ML O TARARC PA3IIOKCHHE HEPACTBOPI - 1LIX

OCHOBAMIHIH HPH HATPCBaHHIL.

Teopus

Ba3oBblii

Kucioret

YHCHHK PACCMOTPUT KIACCHPUKALIMK KHCTOT 10
CoCTasy H CHIC, HX OOLUHE XUMHUYECKHE CBOICTRA.
Pa30epeT peakuuu KHCIOT € MCTaIamMH,

OCHOBAITUAMIHI, OCHOBHLIMH OKCHAAMH H COJisIMN.

0.5

8]
(o)



Y 4CHHK H3y4UT 0CODCHHOCTII aM(POTCPHbBIX

FHAPOKCHAO0B, HX B3aHMOJCHCTRIE C KHCJIOTaMH H

AmQorepHble
19. ®cBpaib Teopus Basornbiii ienouamy. PazbepeT kaueCTBCHHbIC PCAKIMH Ha 0.5 —
rMAPOKCHLbI
amQoTepHBIC THAPOKCHIILI H 11X OTIHULISL OT
THTITHUYHBIX OCHOBAHHII.
IMpaxTrka 3a1aunii 13
EI 1o teme Vaennk orpaboTaeT THIOBLIY 33,1113l 1™,
. «OCHOBAHMNS. C4513aHHBIC C XMMHUCCKHMU SBOTICTRANI 1
20. despaib IMpakrrka basoriii 0.5 -
amMgoTepHbIe K:accrpukainie OCHOBaHMIL, KHCIAOT 11 aM(OTEPHbIX
FHAPOKCHBI U KHCIIOThI» THAPOKCH/IOB.
21. Meppaib Teopus Basonuiii Conu — — 371
YucHIIK H3yUYHT OCHOBHbBIC PEaKLITH CPSIHHX COMEH:
. XHMHUYECKHE CBOHCTBA | B3aHMO;ICHCTBIC C KHCIOTAMM, LIEJIIOUaNI., JIPYTHMH
22. depiib Teopus bazorniii 0.5 -
CPeaHHX coNei CONSIMH U MeTa/uiam. Pa3bepér yeiopus
1IpOTEKaHNs peaKiuii HOHHOro oOMeHa.
Y4YeHHK y3HAeT 0COOEHHOCTH CTPOCHHS H
. HOMEHKJIATYpbl KUCIBIX conell. U3yunt ux
23. Dcapasb Teopus Basosbiii Kucnsie conu 0.5 —_

[MONYyUEHHUE U3 CPECOAHUX CoJIeH WJIH KMCJIOT, @ TaKXe

npeBpalicHue 06paTHO B CPEAHIC COJNH. Hay‘-lHTCﬂ




NMPCACKA3bIBATL BO3MOXHOCTh CYUICCTBOBAHIS

KHCJIBIX COJIEH B pacTBOpax.

24.

Ba3oBbii

KommniiekcHble conu

YYeHHK NO3HAKOMHUTCS ¢ COCTAaBOM KOMILJICKCHBIX
COCIMHEHMH: LEHTPaNbliblM aTOMOM, JIMFAHAAMH,
KOOPJAHMHALMOHHBIM HHCJIOM. M3yduT HX
JMCCOLHAIIHIO B PACTBOPAX H MPHMEHEHHC.
Hayuirres cocraistrn YpaBHeHHS peaxiii

00pa3zoBalus 1 PA3PyIICHIST KOMILICKCOB.

0.5

®despanb Teopus
Mdeppasin Mpaxrika

Copmerniienis

(despans BT (Teoprs +
HpaKTiKa)

Cosnmernienn

dcepalib bIii (rcopis -+

1IPAaKTHKA)

baszoBuiii

ba3oBbli

baszosblii

[Mpakrika 3a;tanii i3

EI™ no reare «Coau»

Kitaccnukarus
HCOPTAITHUCCKHX

peakLiii

3aganuc Nel8. CropocTh

XHMHYECKOI peakLui

YuyeHHK 0TpadoTacT PCLICHIIC IK3aMEHALMOHBIX
3aa4 11a ONPCAESICHIIC CBOHCTB Pas.THYHBIX THIIOB
cosicii. Hayunres OLIcTpo pactiosnararh 3ayanis Ha
FHJPOJINS, PCAKLIIE HOHTIOrO OOMena 11

KoMiuickcoodpasonaniie B Bapuantax EIMD.

Ha JlanHOM 3aHst1 i paceMot piM K 1acCH(HK HHIO

XHMHUYECKHX PEaKiiiil B HCOPFAHUSCKONH XHMHH.

1§

J13/0.5

Ha stom 3austin pacemorpus remy: «CkopocTb
peakuiu, ¢€ 3aBUCHNMOCTh OT PABIHUHBIX (AKTOPOBY,

HayuyuMcs peuiats 3aganis Ne 18 8 popmare EID .

A3/0,5




q)ﬂKTOpbl. BJIHSIIOLIHC Hia

Yuenuk pasbdeper npununn Jlc [Harense u usyuut

28. ®espaib Teopus basoBbIit CKOPOCTh XHMHUYECKOI1 Bce (paKTOpbl, KOTOPbIE BIHSAIOT Ha PABHOBECHE 0.8 —
pcaKLmu pCaKLHii.
) [MpakTika no sa1ammno
29. Oespastb I1pakTtika basoBblii YUeHUK 3aKPEUT 13YUCHIYIO TCOPHIO Ha MPaKTHKE. 0.5 —
Ne| R
Mctysp 5. Oouias XxuMmus
Jannbtil ypok 1nocBsiiet J1eHer o pacTsopos
Cosmenienn DHEKTPOINITHUCC RS ~
. BEMICCTB MO HX CHOCOOHOCTH I POBOAHTD TOK,
30. deBpanb bIf (Tecopus +|  basoBwiii aucconuars. Peaxiu - — a3/1
PACCMOTPHA HPOLLCCC YICKTPIIHTHUCCKOI
HPAKTHKA) HOHHOIO 00MCHa
JUICCOLHALIH.
YyeHHK pa3OepeT MEeXai3M [IHCCOHAUNH CHIIBHBLIX
Teopus
] 1 cnabbIX MMEKTPOINITOB, HAYUH ICS 3aITHCLIBATL

31. Oespasib Teopusi basoBblii AEKTPOIIHTHUYECKOIT 0.4 —

ypaBHCHHS AUCCOLHALHH Pa3;INUIIbIX KJIacCOB

OUCCOIHALMH
coc;UHeH .
Y4eHHK OCBOMT YCJIOBHS NPOTEKAHNSA PEaKLMi
[maBHBIE NMOJNIOKEHHS O
. HOHHOro obMeHa 10 koHua. Hayuutcs

32. ®depanb Teopus basoBbiit peakuHMyu HOHHOTO 0.4 —

obMeHa

IIPOrHO3HpPOBATb 06pa30BaHH€ 0CaJKOB, ra3oB H

MaJIOAUCCOLUMHUPYIOIUHUX BEIIECCTB B TAKUX PEAKLIUAX.
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CocTaBneHue HOHHbIX

YycHHK 0Tp2160'l‘aC’I“ HaBbIK 3aMMCH NCIHLIX U

COKpaulCHHbIX HOHHBIX YpaBHeHuH. [loTpennpyercs

33. despanb Teopus basoBblii | popm peakuuii HOHHOTO 0.6 —
B NpcoOpa3oBaHHH MOJICKYISAPHBIX YPaBHCHUH B
obmeHa
HOHHYIO (hopMy.
ANropurMm peuieHus
3aganus Ne30. TTpakrika .
YueHHr 0CBOMT MCTOAMKY PEUICHHS PCarLM
3 Meppacib [Tpakrika basoniii no 3aganusm Ne3() 0.3 —
HOHHOro o0MeHa.
ypoBHst peaiibHoro EIM
1o XUMHII
[MpakTika no 3aganus YUeHuKk 0CBOUT METOAHKY PCILICHIIS [iCaiiHii )
3= Mdespaib Ipaxruka b soBbIii 2 A3/1
Ne30 HOHHOIo 0OMeHa.
Cosmelyen XHUMHUECKOC PaBHOBECHC
RE Mbespans bili (Tcopus +|  bisonbiit 00paTHMOI PCaKIHH. — — 371
NPaKTHKA) Sajianust Ne22 1 23
Yueniik pazdepeT AHHAMHUCCKYIO HPHPOLY
[Tousmiie «xunmmuecKkoc XHMIUECKOIO PABHOBECHS 1 YCIIOBI 10
37 hespacin Teopus Lisopbiil | paBHOBecHe» H cnocodwl | sosuuxnosenus. M3yunr npuinin /e Hlaieibe o 0.5 —

CMCUICHHS paBHOBCCHA

(l)ill(’l'Opbl. BJIMSIOILMC HA CMCILICHTIC PALNORCCHS!

KOHNCHTPAUHIO, TEMIIEPATYpy H Jlak:Ieiiue.
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[pakTrka no 3agaHuIo

YucHHK OTpadoTacT pCLUCHMC PACUCTHBLIX 3a4at Ha
ornpeaesieHHe KOHCTaHTbl PABHOBECHS H

PaBHOBCCHBLIX KOH uem‘pauuﬁ BCHICCTB.

38. MDeppanb ITpakTuka basosnhlii 0.5 —
Ne22 [ToTpenupyercst B IPOrHO3HPOBAHHH HAITPABICHHS
CMCIHCHHS PABHOBECHS MPH U3MEHCHIIY YCITOBHIT
CHCTCMBI.
YUCHIK OCBONT MCTOIHKY PCIICIHIHST DACHSTHBIX
AITOPHTM pEIUCHUSA
30/1a4 HA XHNMIUCCKOC PaBHOBCCHC. a30epe
sastannn Ne23. [pakruka
5 QJIFOPHTM BBIMHC ICHHS PABHOBCCHBIX KCULCHTPaliii,
39. Peppasb lpakTuka ba3zoBblii no 3aganusaM Ne23 0.5 —
BBIXO/LA HIPOAYKTA H KOHCTAHThI PABHOBCCHS SIS
ypoBist peastbHoro EIMD
obparumbix peaknuit. Horpenupyerces 8 penietiin
110 XHMHH
THHOBBIX 3a/tau W3 EIMD.
Ha sanstin sxenept EID no xusmp Bymecre ¢
CoBmerieHH
40. Mderpalib . basoBhlii 3aHSATHE € YKCIEPTOM YUCHHKaMH pa3OHpaeT KPUTEPHH OLCHHBaHHsA 1 —
bIii (T+)
3a4aHMIA BTOPOH HacTh.
Cosmenienn
41. Ddespanb bl (Teopus +| basoBblii Muaponus B nanHoMm uukie ypokoB YUYEHHK U3YUHT FHAPOIIH3 — JA3/1

NpaKTHKa)

30



Cpcna BOIHbIX

Yuchuk H3YYHT B3aWMOCBA3b MCXAY I'MAPO.TII30M

CosmeulenH 5 _
pacTBOpOB cosieit 1 pH cpensl. Paszdeper Mexanusm obpairmoro
42. Ddepaib biii (Teopus +| ba3oBblii 0.5
amckrponnTos. [Tonstue ruaposnnsa v (paKTopbl, BAUAIOLIMC HA €ro
NPaKTHKA) .
«0OpaTHMBIH FMAPOJIH3» NPOTEKAHHE.
Tinel oOparuMoro VYdenux pa3zdepeT ruIpoin3 no KaTHOHY, aHHOHY H
‘ FHAPOJIN3A 1 coBMcCTHBI riiponns. Hayuures onpenciiats
43. depaib Teopus basoBblii B 0.5
OHPEICICHIE CPe;ibl PEAKIMIO CPeibl {KHCIiast, HICITOUHAas, HCHTpa tbHast)
pacTBOpOB A5 pasiiiuibIX THIOB COACIT.
YUEHHK H3Y4IT C.IyHan HOAHOTO FHAPOSI3a.
NPHBOAAIICTO K HCOOPATHMOMY Pa3fiokKEHHIO COH.
HeoOparumbii rjaponns
44. Bepadit Teopua basosbiii 3 PaszOepeT yeaoBis, HPH KOTOPBIX MHAPO:II3 0.5
co:eii
HPOTCKACT 10 KON ¢ 00pa30BaHHCM HOBLIX
BCIIECTB.
YUeHHK paceMoTpiT OCOOCHHOCTH B3aHMO,IC ICTBHS
co:ICH, OABCPraloNXes THAPOJIM3Y 10 KaTlioHy H
PCakiuig coBMCCTHOMO
45. (eppa.in Teopuis basoBbiil annony. Hayuirres n1porio3HpoBarth NpOAYKTLT TAKIX 0.5
FHPOSH3A
peaKiuil 1 COCTABASITH COOTBETCTRYOLC
YPABHEHHUS.
[lpakrnka 3azaHuii u3 YueHHK OTpadoTaeT pelieHHe dK3aMCHALIMOHHBIX
46. ®cepa:ib IlpakTHka basoBblii 0.5

EI'D

3ajiav na onpcaciacHHC NpoAYKTOB rHApoiisa.




[loTpcHupyeTcs B cOCTaB/CHHH YPaBHCHIIA

11e06pa’rnM0ro H COBMECTHOI'O IrHAPOJIH3A.

Ha naHHOM 3aHATHH YUEHHK 3HAKOMITCSA €

CoBMcLICHH 3aganuc Nel9. OcHoBbl
OKHC. THTEJIbHO-BOCCTAHOBHTCIILHBIMIT PCAKIIAMIT H
47. deppaltb blit (teopust +|  buson:ii OBP. Mero;1 2 13/1
Hay4iiTCs nHcarh NekTpoHHbit dananc. Pazdupacem
TIPAKTHKa) WIEKTPOHHOTO DaatHca
pewieHue 3aaannii Nel9 s popmare ETTD.
Hariioe 3aHATHE NOCBALICHO TEMC: « DICKTPOITS
7 PACIIZABOB H PaCTBOPOB COACH. YCIORMS NPOTUKATHS
48 (bespastb Teopus basor i DNCKTPONI3 — 371
pear:uti». OTpadoraem pewenie 3a tannii Ne 20 u3
BapHaHTOB EID.
Yuchur pazocpeT CYyUHOCTh MPOLCCCa LICKTPOI3a
[TousiTHE «MEKTPOSI3Y.
H Cr'o OCHOBHbIE 3aKOHOMepHOCTH. Hayuirres
Onpenenexune HPOIIYKTOB
OIPLACIIATL MPOAYKThI MICKTPON3A PACIIABOB H
49. Mdeppacib Teopus basostii peakuin MMCKTPO:I3a. 0.6 —
BO, 111X PaCTBOPOB eKTposiToB. OTpadoraer
Pewenue 3amanns Ne2(
peuicHHe THMOBBIX 3aaay4 (popmata EI'D Ha gaHHYy10
u3 EIM
TEMY.
ANropuTM COCTaBJICHHS
YueHHK OCBOHT NOLIATOBbIH aTOPUTM COCTABJICHHUSA
YPaBHEHHUs peaKLUH
50. ®Pespaiib [IpakTuka bazosbiii ypaBHEHHUH dniekTposnusa. [ToTpenupyercs B 3amHCH 0.5 —

amexrtponusa. [Ipaktuka

10 TCME «DICKTPOSIU3»

MIpoLECCOB, MNMPOTECKAKILIHX Ha KaTOAC U aHOIE.
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Moayib 6. XMMHUsS HEMETAMIOB

CoBMmelleHH Ha sToM 3ansaTun paccMOTpPHM BOLOPOI H KHCIOPOL
51. deppaiib biif (Teopus +| ba3oBblii Bonopoxa u kHcaopoi Hemeraiuipl. M3yuuMm criocoObl noayueHus, 2 13/1
NpakTHKa) ¢dH3nuecKre U XUMHUICCKHE CBOMCTRA.
CoBmMmenicnn Ha 2ToM 3aHsSTHM paccMOTPHM HEMETAJUIbL, TaKHE
52, Maprt bIii (Tcopust 1| basoBblii [anoreHb Kak ranoreHsl. M3yuum cnocodn nosyueHus, — J13/1
HpaKTHKA) (usHUCCKIEe H XUMITUCCKHE ¢BolicTBa.
I T Veennk msysr gusimiecxie n siieckie
CBOICTBA Faj0rcHOB. NX A0 FPOITHbIC
[asiorenbl Kak Hpocibie Mo;iukarrg. Pazoeplt 3akonoMepHOCTH
53 Mapr Teopusi basosblii 0.4 —
BCLILCCTRA. H3MCIHCHHS aKTUBHOCTH 1'A10ICHOB B IPYIIIC H
£ CODCHHOCTH B3aUMOCTiCTBIISE PTOPY ¢ pasIHUHBIMU
BCLICC I BAMI.
7 v llch||‘l<m]—)"z>1_(;(;\'-|4(‘)tl-‘|7m Hzl‘/l\;;k;l\ililH»\‘ L()(.,,UIHCH;!; B
FajlorCHoB: IOICHOBO10DO/1b,
54, Mapr Teoprs basonntt | Coeiannenus rajiorcHos KHCJIOPOACOAEPKAILIC KIC.10Th! 11 HX CO.IH. 0.4 —

i [poanazi3upyeT Hx CBOiicTBa, CrocoObl MOMYUSHHS

M IMMPUMCHCHHMC B ITPOMBILLJICHHOCTH.

LOF)
[5)



[paxruka

Teopus

Teopust

basoBbliii

bBasosbii

Basosblii

[TpaxTuka 3a;1aHKi 13
ET') no teme

«lanoresbi»

Cepa

Cepa Kak npocToe
sewecTso. Ceporoiopol

1 CYJIb(DH BT

YU4cHUK OTPadOTaCT PCILICHHC TUIOBbIX
IK3aMEHALIMOHHBIX 3a/1a1 Ha OMpPE/CJICHHE CBOICTB
rajorcHoB W Mx coc;incHuit. ITorpeHupycics B

COCTaBJICHHH _V[')ZlBllCllllﬁ DCllKllHﬁ C YHACTHCM

Fasior¢HOB M MPOTHOZHPOBAHHH MPCTYKTOB prakiliil.

ﬂaHHOC 3AHSITHE HOCBAIEHO CHOCCOaM MOJIy HHCHHSI.

XHMHYECCKHM il (l)ll’ill‘lL’R'l\'lh\l CBONCT 3aM KHCT PO H

cCpbl.

YUCHHK H3YUHT QLI0TPOHHLIC MO HKALHL cephbl.

e€ pu3HuecKre 1 XxuMmiueckHe cpolicTpa. Pa:depeT
CTPOCIIHE 1 CROIICTBA CeporOaOpOLa,
KJIACCH(PHKALIHIO CY:IL(IIOB, HX PACTBOPHMUCTD 1

XAPAaKTCPHBLIC PCAKILHH.

55. Mapr
50, Mapr
5. Mapt
58. Mapr

Tcopus

bazoBrlii

Kucnopoiconcpxauiue

COCAHHCHHS CEPBI

YueHuk paccMmotput okciiabl cepbl (IV) u (VI), ux
KHCJIOTHO-OCHOBHBIC H
OKHCIIUTEJILHO-BOCCTAHOBUTEN bHbIE CBOHCTBA.
W3y4uT cepHyo H CEpHUCTYIO KHCIIOTBI, HX COIH U
B3auMonpeBpauieHus. Pazbepér npombiieHbie

CrocoObl MoNy4EHU CEPHOM KUCIIOTHI.

0.3

0.7

0.7

1371
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59.

60.

61,

62.

Mapt

MapT

N

Naapr

IMpakTuka

BasoBblii

CosmcuicHn
biii (TCOpHS +

IIPAKTHKA)

Teopus

Teopus

Baoebii

bato: i

Basosbliil

IpakTuka 3agaHuit u3

EI'D no teme «Cepa»

Yucnuk oTpadoTacT petcH1e THITOBBIX
3K;aMEHALIHOHHBIX 3a/1a4 Ha ONPEACIICHHC CBOICTB
cephbl M c¢ coeanHeHuit. I[Torpenupycres B
COCTABJICHHH YPaBHEHHIT peakiuii ¢ yyacTHem
CEepOCOICPIKAILMX BEIUECTB M MPeaCKa3aHHH

TIPOJIYKTOB PeaK!{Hii.

0.6

Az0T

A30T Kak pocToc

BCHICCTBO. AMMUAK

Kitetopoiaconepskaie

COCAHHCHUA a307Ta

,r‘rl'dHHUC SAHSTHE TIOCBSILCHO CHOCOOAM HOJAYUHCHHS,
XIPTHYUCCKUN (I)[’BH‘ICCKHM CBOIICTBAM A3071a 11 Cro

coe/IHHeH I,

371

VueHHK H3YUHT OCOOCHHOCTH CTPOCHHS MOJICKY.1LI
{0TA I eI XHMHUECKOIT HHepTHo oTH. Pasoepér
HpOMBLIILICHHBIC H JTabopaTopHLIe cnocodLl
O U axMITaKa, 1o (PU3HUSCKIIE 1 XINHUCCKIC

\

CBOMHCTBA.

SUCHHK PACCMOTPHT OKCHAbI asora (1-V) 1 nx
CROTICTEA. ABOTHCTYIO H @30THYIO KINJIOThL HX COIH.
Pa30epeT OKHCIUTCNBHBIC CBOHC IBA 430THOH

KHCIHO0TbI pa'snoﬁ KOHUECHTPpaLH.

0.7

0.7

63.

Mapt

[IpakTHka

basonbii

IlpaxTuka 3aj1anui u3

EI'D no teme «Azom»

Yuenuk oTpadoTaeTr pemeHne THIOBbIX

JK3AMCHAHOHHBIX 3a/1a4 Ha ONPCACIICHUC croiicTB

0.6

[P

h



aszora i cro cocanHenuit. Tlorpenupyeres B
COCTABCHHH 11€NIOYEK MPEBPALLEHHH N ypaBHEHUii

pcaKunﬁ C YHaCTHUEM a30TCOACPXKALLHX BCHICCTB.

Jlannoe 3ansitine nocBsUCHO CIHOCO0AN 1:0JY UCHIA,
NHAHUCC M 1L (pIsHYeCKHM eBoiicTBay hocdopa i

€I'0 COCAHHEHNIT,

\';ICHHK ;l.'i}’llll]‘ I‘UU]()’[}‘;OHHI)VI&;} MOIH( m;;uuu;
(pocopa (Heibiil, KpacHbIH, YCPHBIH), HX cBolicTha 1
ocooer ftoeti. Pasdepér cTpocHie i csoiicTia
(ocrina, ero OTAMUHA OT AMMHAKA, 7 TAKIKC

NCAKIHE FOPETINSE K DABJIOYKEHT .

YucHuk paceMoTpuT okcHasl pocdopa « HI) 1 (V).

-l)OC(l)OprlC KHCJIOTbI H HX COJIit.

0.6

13

0.6 —

Cometchn
64. Mapr biii (Teopus + | basjos..ii Mdochop
NpaKkTHKa)
) B hocdop kax npocroc
65. Mapr Teopuist basosi i
reurecTBO. Pochin
Coeaunenns docdopa.
66. Mapr Teopus basoshtii ' 1postn3 GuHapHbIX
coeauneHuit gpocopa
[1pakTHka 3aganuii U3
67. Mapt [IpakTuka BazoBblii

EI'D no teme «®ocdop»

YucHuk orpaboraer perieHne THIVI(\BI)IX
IK3AMEHAIIHOHHBIX 3a/a4 Ha OonpeaeneH:ic CBOICTB
(ocdopa u ero coeaunenuil. [lorpennpyerca B
COCTaB:ICHUH ypaBHCHHH peakLMi r1Aposii3a,
OKHCITUTCBHO-BOCCTAHOBHUTENbHBIX MIPOLIECCOB H

1ICTIOYEK NPECBPALLICHHIA.




68.

Mapt

[lpakrnka

basoBulii

OBP B xumun
HEMCTAJUIOB. 3ajlaHus

Ne29 u Ne3 |

Jannoe 3anATHC MOCBALLICHO PELLCHHUIO 3a1aHHH

BTOpOii yacTH Ne29 u Ne31 ¢ yuacTrem HeMeTalIoB.

A3/1

69.

Mapt

CoBmMmeulcHNH
pHii (Teopiist +

NPaKtTiKa)

70.

71.

Maprt

Mapr

Teopist

Teopist

basoBblit

Yrriepos1 1 Kpemitii

IlaHHOC 3aHATHEC MNOCBALICHO crnocobam NMOJIYyU€HUs,
XHMHYCCKHM H (l)ll'ﬂl‘lCCKHl\l CBOICTBaM yiiiepoaa,

KPCMIHS 1T HX COC/IMHEHHH.

A3/1

Basosbiii

basosblii

Yrsepod it KpeMiii Kax

HpocThic BCUICCTBA

Coc GIHCHI YIEIepoa i
Y

KPCeMTHE

YueHHK U3y /0TPOIHbIE MOAH(HKALHK
yriaepoaa (aamas, rpaHT. (pyJUICpPEHBI) H KPCMHHS.
HX CTPOCHHC H cBoilcTBa. PasdepéT ocodennocti
XHMH'ECKOI AKTHBHOCTH YTHX YMIEMCHTOR, HX
ROCCTAHOBHTCIBLILIC CBOIICTBA 1 B3aNMOCHCTBHE ¢

HPOCTBINMH BCUHICCTBAMH.

”\"ICHHK”])ACC;\IU tpur IZ(I)rli‘iiiL;l;ilill&‘C; Coc;uu-xcumx:
okCIIbE (CO. CO-LS10:), ¥IOJIbHYIO H KPCMHHCBYHO
KHCIOTBI, HX COU (KapdoHaThl, CitHKaThl). Ocodoc
BHIIMAHHC YIACHIT CPABHHTCILIOMY aHAIM3Y CBOHCTB

COC}[HHC‘Hlﬂv YEICpOIa H KPCMHHA, HX THAPOIH3Y H

0.7

TePMIUCCKOIN YCTOHUHBOCTH.

0.7




[TpakTHka 3aaHnii n3

YucHuK oTpadoTacT pClICHHC TillIOBbIX
IK3aMEHALIHOHHBIX 33/1a1 Ha ONpPCICICHHUE CBOMCTB

YIICPOAA, KPCMHHS K UX COC/IMHCHHUH.

72. Mapr IMpakTuka basosetit  |ETD no reme «Yrepo:i n 0.4 —
HoTpeHnpyeTcs B COCTaBICHHI VPastiCHHH PEaKIHii,
KpeMuHii»
BR/THO*1Ast TPOLCCChI OO/KMTa KapOoraieB, MonyueHns
CTEKIIA, FHAPOIN3ZA CHIHNATOB.
Motein 7 XEMIs MCTaLI0B
‘ Hlenortbie 1 Jannoe 3aHATHE MOCBATIICHO CHOCGOIN TONYUCHUS,
. Conmcerictn 7
713 Mapr ~ basosblit HEAOMHOZCMEILIBIC  [XHMHUYCCKAM H QH3IUMCCKHM CBOIC i it .| LLCAOMIBIX 1 2 H3/1
bIH (T+11)
METAITbI HIEIOYHO3EMENBHBIX ME: L1 TO0B.
. JIaHHOC 3aHATHE NOCBSILICHO CIIOCLOMN MOAYUCHIIS,
CosmelcHH
74. Mapt . ba30BbI AJTIOMHHHIT H LIHHK XHMHUCCKHM H (PH3HUECKHA CBOIICTBAM aIOMHHHS H 2 1372
bIH (T+i1)
LIMHKA.
Jlannoe 3ansiTHe nocBsIeHo cnocchat mosyucHIs,
) Cosmemenn |
75. Mapt . basoBblit XKeneso u xpom NHMHYECKHM U (pU3HNUeCcKHM CROIICTRAM sKeJle3a U — H3/1
biff (T-+0)
Xpona.
Y4eHHUK HU3Yy4YHT (PU3HYECKUE U XHMHYECKHE
CoBMmelleHH XpOoM H KeJe30 Kak
76. Mapt . bazoBbiit CBOICTBa XpOMa M xefesa, pa3bepér ux 0.7 —
bIH (T+01) MPOCTbIC BCLLECTBA

a;/UIOTpOMHbIE MOAHDHKALIMH, OCOOEHHOCTH




77.

78.

Mapt

Mapr

Cosmelcti

bii (T+11)

CoBMenticHIt

bl (T+11)

basoBhtii

basoBbIii

CoeauHeHHA Keacsa i
XpOoMa B
IIPOMEXKYTOUILIN

CTENECHAX OKHCICII

Coeamuenis Xpoma i
JKeNe3a B BbICUICH

CTCIICHH OKHCIICH IS

B3aMMOACHCTBHA C KUCJIOTAMH H ILCII0UAMH,
PacCMOTPUT KOPPO3HOHHYIO YCTOHYHBOCTD U
¢nocoObl 3aILUKUTbl MCTAJIIOB, HAYYHTCS 3alIUCbIBATh
YPaBHEHHS peakLuil, XapaKkTepH3yIOIIHX
XMMHUECKHE CROMCTBA ITHX MCTAJIIOR, 4 TAKXe

[MO3HAKOMHTCS ¢ HX BAXKHCHILIHMM CLUIABAMUE.

SUCHIIK H3YUHT CBOIICTBA coc:unn;'nnii ac ie3a(ll) n
senesa(I), xposma(Il) 1 xponma(lll). pascepér nx
YKHCHTEILHO-BOCCTAHORITE. ILHLIC HPEBDAIIICHIHS,
PACCMOTPHT KAUCCTBCHHBIC PCakitiin Ha notbl Fe?',
Fe' n Cr¥', nayunrest coCTan aTh ypas.1cHis
PCAKIMH B3aUMIIBIX NCPCXO10B MCH 1Y
COC,HHICHHAMM PasHbIX cTelicheil ORIC e, a
TARNC HOBZHAKOMHTCH C KOMILICKCHE NMH

COCIHHCHISIME YTHX VICMCHTOB

0.7

\*"llt:lil;iK H'syllH'l'-CBOﬁC'l'l;Zl iﬁ(’l».\l‘a(\r"l) II“/Kk‘;l‘C'iil( VI).
paszoepet HX OKHCIHTENLHLIC CBOIICIBA U
YCTOHUMBOCTDL B Pa3/IMUHBIX CPCiaN, PACCMOTPHT
BAKHCHLIHC COCMHCHMA (XPOMAThl, JHXPOMATBI,
(eppaTbl), HAyYHTCS 3aMHCBIBATb YPABHCHUSA

PCZIK[[HF! HX NONAYUCHHA U B3aHMOACIICTBISI, a TAKXKC

0.7

L3
N2



1103HAKOMMTCS ¢ TCXHHKOH 0€30MacHOCTH HpH

pa60Te C 3THMH CHJIbHBIMH OKHCJIHTCIIAMH.

79.

Mapr

COoBMCUICHH

bIiT (1+11)

BaszoBuiii

80.

Maprt

Cosmetenn

b1t (t+r1)

basosblii

Me:s 1 cepedpo

Me:n 11 cepedpo Kak

1POCTbIC BCHICCTBA

ﬂ,allHOC 3AHSATHC HOCBALICHO CMIOCO0aM NOJIY ICHHS,
XHMHUCCKHN 1 l’l)ll'Jll‘lCCl\'l‘H\l CBOHCTBAM MC. LII 1

cepedpa.

Yuenuxk ”-3’),‘,,7,,1—,- (rl)lirsﬁqécknérn XHMHUECCH!IC
CBOHCTBA MC U1 11 cepedpa, HX MOJOKCHH " B
ACKTPOXHMITMCCKOM STy HANPSACHHIT MET 10K,
Pasoepdr ocodennoctit B3anMOACHCTBHS ¢
KHCI0TaMH (BKITIOUAst a30THYIO H
KOHUCHTPHPOBAIIHYIO CEPHYIO), KUCHOPOIOM. Ccepoli
n rasiorenami. Hayuires CoCTapjIsATL ypaBli st
peaxLuil, XapakTepi3yIonnx XHMuueckie cpofictpa

MC;IH 1 cepebpa.

81.

Mapr

CoBMellleHH

bl (T+11)

ba3zoBblii

CocanHcHUS MEIH H

cepebpa

meau (1), cepebpa (1): ux nonyueHue, cBoicTBa it
npUMeHeHue, pa3oepéT KauecTBEHHbIE PEaKIiMy Ha
nount Cu* u Ag',
OKHMCJIUTC/IBHO-BOCCTAHOBHTEBHbIE CBOMCTBA H

pPacTBOPUMOCTDb Pa3IMYHBIX COJIEH, ocoboe

YYCHHUK W3YUHT OCHOBHbBIC coeanHenus Med (1) u

0.5

0.5

J13/1

40



BHUMAHIC YACHHT (poTorpadHUCcCKuM MPOLCCCaM Ha

OCHOBE raJIOTCHUIOB cepedpa.

84.

Mapr

NMapyi

Mapi

CosmellieHH

bl (T+17)

Cosmclcig
Bl (reopris +

HPAKTHKA)

Teopus

Basosnii

basonniii

Bazonbiii

PaspynicHue

AMMHAKATOR Ha IpHMCpe

COC/IMHCHUN Men U

cepedpa

OBP ¢ verasL1amMu

Keaeso u xpom B OBP

VYuenuuk pa3bepér npouecc paspyieHns aMMHATHbIX
KOMILJIEKCOB NOJ AEMCTBHEM KHCIOT (CMElLeHHe
paBHOBecHs 3a cuéT oOpa3oBaHHs HOHOR NH '),

Hai PCBAHKA (YICTYUHBAHHE aMMHAK) W CHIILHBIX
KO MILIEKCO0Opa3oBatesieli, pacuMoTpir
AP CTHYCCKOC 3HAUCHHC YTHX APOIICCCOB 3
AN 1L IUCCRON XM H MCTQIIIVPE HHL HAY ' 1TCS
3O BIBATH YPABHCHMS PEaKIHil pazpyictis

[CUNH L 0 [Ag(NH:):]) komiuiekeos.

Fia . owmHoN 3ausiTiu paszdepenm 3a;iaHie Ne 19

MU AHBHO K TEY « A b,
PINCHHTCALHO K TeMe «NeTibl

Yuennk pu's()epé'r-0&060#!!10&11
OKMC 111+ 2IBHO-BOCCTAIORBHTCIBILIX CBOHCTR 7 cnesa
H PO ia B PA3HBIX CTCHICHAX OKHCICHHA, W3\ UUT
TUITIUHBIC BOCCTAHOBHTCIM H OKHLJIMTEAN LI YTHX
META/I0B, PACCMOTPHT NMCPEXOAbI MCIKAY CTEMCHAMH

oKHcneHus +2/+3 ung xenesa u +3/+6 ans xpoma,

0.7

41



85.

Map1

Teopus

basor i

Maprauncu 8 OBP

HayuYHTCsl COCTaBANATh YPAaBHCHHSI PCAKLIHIT ¢
y4acTHEM JIMXPOMATOB W NIePMalIraHaTOB Kak
OKHMCJHTCICH, a TaKke pazoepéT BiHSHHC CPC.ibl
(KHCTas, 1CJI0UHAs, HCHTPAIBHAN) HA NPOTCKETHC

OBp.

leClllll\' H3y4ur OKHCIHTCIILHO-BOCCTAHOBIITCH »HDLIC
(el 4

+6 11+ 7. paszdepeT HBMCHCHHC OKPACKIT COC L N

cBOlCTB MapraHila B CTCHCHEIN ORHCIICH A

Maprafia B pazHbIX CTEHCHSIX ORI I,
Paceaerpiry 0co0CHHOCTH HOBC/ICHHIS HePAManT cHana
KQHISL B PA3IHUHBLIX cpejiax (KK 1oli, HeliTpa/i 10il,
lllC.'l()‘IllOﬁ), HAYUHTCA COCTABIUITE YPABHCH 41
PCaKIutil BOCCTAHOBICHHS NICPMaHIatara i;

OKHCJICHHS cOeAMHCHUE mapranua(ll).

86.

Mapr

[TpakTHka

Basoniii

l'lpaK'mKa 10 CJIO>KHBLIM

OBP ¢ MeTannamu

Yuenk 0’1‘pa60'rae'r AJIFOPHTM COCTABJICHID
ypilBHCHlllu'l OKHCJIHTECIBHO-BOCCTAHOBHTCIIBHBLIX

peakuuii ¢ yuactuem MeTaioB H HX COeAMHCHHI.

0.7

87.

Maprt

CoBmMenieHy

blit (T+n)

bazosuiii

3aHATHE C DKCTIEPTOM

Ha 3ansatuu 3xcnept EI'D no xumun Bmecre ¢
yUCHHKaMH pa3OupaeT KpUTEPHH OLCHUBAHIS

3alaHKH BTOPOH 4aCTH.




Ipaxrika no OBP B

Ha yganiom 3ansituy paséepem 3aganuc Ne 29

88. Mapr IMpaxrnka [>a30BbIi1 2 J3/1
XMMHH METAJIJIOB NPUMEHHTENBHO K TeMe «MeTab.
Mo 1yne 8. Xumus u xKu3Hb
3anannc Ne2$5.
CosnienieHn [Ipuneneniie Ha nanHoM 3ansitHi paccMOTpUM NpIIMEHEHHE
89, Mapr bl (1:0p1s | Ha3zoBbklil HEOPraliIcCKix HCOPTaHHUCCKHX BCIICCTH, OTpadoTacM 3a1aHus Ne - J3/1
npaxTiKa) BCLUCCTB B XHMHH H 25. B Qopvare EIM
AKH3HH
- " S | Ve cncrevaniempye: suanis o npakTiccko
HCHOJIB30BAHHIT BAKHC TIHX HCOPraiiniecKix
COC/UMHCHHIT: KHCA0T (¢CPHAas B 11POIi3BOACTBC
VAOOPCHHIL, Q30THAS B 12 OTOBICHIY E3PhIBUATBIX
OaaCTH HPHACHCT: BCINCCTR), OCHOBAHHIE (13 IPOKCH,L HaTpHs B
a0, Mapr T i Sanabbill HCOPT A HYCCRIN MBLETOBAPCHi ). coACt (KapOonaT KalbLHS B 0.5 -—

BCIHICCTR

CTPOMTCIBCTBC). OKCH,IDB (OKCH1 ATIOMHHHSA B
HPOM3BOACTBE a:oMib: ). Pasoepér ipuMeHenne
MCTAJUIOB H MX CILIABOR B PA3JIMMHBIX OTPacaaxX
NPOMBILLJICHHOCTH, @ I'aKIKC HCIOJIL30BaHNC

ONaropo;IHbIX ra3oB.




HcTouHuku ITOJTYHEHIISA

VY4eHHK H3YUHT MPHPO;IHbIC HCTOUHHKH BaXXHCHILIHX
HEOPraHM4EeCKHX COCIMHEHHIT: MUHepanbl (reMaTuT

JUTA TTIONYUCHHS KCJIC3a, FAJHT 1A Xiiopuia HanHﬂ),

91. Mapt Teopus asoBbri HEOPIANHUCCRIX 0.5 —
MOPCKYIO BOJLY (HCTOUIIK OpoMa B MarHus),
BelecTn '
arMoc(hepHbIii BO3YN (110JyUEHHE a30Ta H
KHCI0poi1a).
VueHHK oTpadoriacet Hahik yeranorienig
COOTBCTCTBISH MCALY HCOPrAHHUCCKIIM
3atanie Ne2S ¢ BCIHLECTBOM/MATCPHANOM 1 Chepoii ero nprnienetis
92 Mupr IMpaxmika basosblil HEOPLAHUCCRINT corsacto rpedosatnin DL Pasoeplt tnnonnic n4 -
BCILICCTBAMII (hopaMyIHPOBKH 3 1l Ha otpe/ielictie: odnactn
HCTI0JL30BalIs Y100PCHHIT, CTPOUTCIIbIBIX
MaTepHAJIOB, PEAKTIBOB B J1AdOPATOPHOI HPAKTIIKS
3ananue Ne24,
Cosnmetueii } Kauecrsenubie peaxiiiim Ha aannon 3ansirin pasonpaca Kauccrsellibie
93. Maprt basoBbtii — A3/1
blif (T-+11) B HEOPIAHHUCCKOI pEaKUHH B HCOPIaHIECKOH XHMHH.
XHMIH
KauyecTBennbie peakuuu VYEeHUK OCBOUT METOANKH MIEHTH()HUKALHH
Cosmenienn
94. Maprt ba3oBblit Ha HCOPraHHUYCCKHC OCHOBHBIX aHHOHOB: KapOoHaT-HOHa (peaKkLusi C 0.5 —
bl (T+11)

AHHOHBI

KUCNOTOI1), cynbaT-noHa (ocanok ¢ Ba?'),

44



0.

Mapi

Mapr

CosmMmelenn

bt (T+11)

Cosmelnce i

bHi (T+11)

Baosbtli

BasoBblii

Kauecrsenbic pCanitiii
Ha NCOPraHHCCKIiC

KaTHOHbI

Baganne No24 .
[pH3HAK
HEOPraHHYCCKIL N

peakumi

XJIopuA-noHa (0cajok ¢ Ag’), HUTpar-noHa (pcakLus
C MEIbIO H KHCIIOTOH), pocdar-noHa (KENTbIH
ocajxok ¢ monubaaroM amnonus). Hayuurcs
NMpaBHJILHO ONMUCHIBAaTbL HalJofaeMble HpdeKTbl
(ra3oBbIAENICHHUE, U3MEHEHHUE OKPACKH, 00pa3oBaHHe

OCaJIKOB).

YUueHK H3yunT XapakTepible peakiunt s
kartionos: NHi" (1menoun + narpesanie). Fe*'/Fe*
(Kpachast 1 REirTas KpoBstHas codin), Cu (FIAPOKCHL
axnonst). AV (30biTok il 1oun ). Ph* (k& ruiit
OCA10K € 1O ULIOM Kasts). Pasoepdr yestons
HPORC,ICHISE PCAKIMI M HAYUHTCSI OTHHUATH CXOKHC

HO HPOABJICHMS AT HOHDLLL

VucHHK orpa60'raéA1juvaB:,u< Lr)l‘lpC,'lLv‘Jl&;‘l[llﬂ
BIHSY AL HBIX HPUSHAKOB TTPOTCKAH PCaKIMI MeA Ly
HCOPraHYCCKHMM BEMECTBMIL BBIICICHHE T'a3a
(H-, CO-, NH:), obpasosaritic 0cajIkoB (pasioii
OKPACKI), II3MCHEHHE uBeTa pacTBopos. Hayuirres
AHAJH3HPOBATh YCAOBHS NPOBC/ICHIISE PCAKIIN
(narpeBanue, usmeHenue pH) jyis 1paBiibHOTO

BbIOOpa oTBeTA B 33/1anusx EIMD.

0.5

0.6

AN



YucHuk pa‘s6epé'r aJiIrOpHUT™M 110.£l60pa pCaxkTuBosB i
pas3Jinyins BHCIIHEC CXO0XKHX BECLIECTB (H’dﬂpl/lMCp.
NaCI/.\Ja:CO:z, FCSO4/FCz(SOA1)3)‘ Hay‘lHTCﬂ
COCTABJATL MHIHHHMAJIBHBIC Ha60pbl PCaKiHBOB U3l
HACHTH l)HI\‘Ellil'iH. HPOTHO3HPOBATH Pa3 iiitiHbIC
HPOSEICHLS BCIICCTB € O/JIHHM PEAKTIIBOM,
000CHOBKIBATH Bb]60]') MCTO/IHKH aHa::H3a B

cooTBEeTCTBHH ¢ TpeboBanusamu E1 7).

Ha JIAHHON 3AHATHH pa’s()cpc‘M BO3MOZKHIbLIC CHOCO L)
TIIPHMCHCE 5] OPUAHHUCCKHX BCLHCCTB, PacCMOINLE

peuterite 3aaanms Ne25.

YUCHHK 13YUHT HPaAKTHUECKOC HCHONbS0BANIIC
OCHOBHbIX KNACCOB OPTaHHYECKHX BEUICCTR B
IPOMBILUICHHOC TH, MCJMLUHE H IOBCC, IHCBHOII

KH3HH. PZ\?,(SC])E'I' IPHMEHCHHE! YIJICBO,10PO/10B

3ajane Ne24 na
CoBmeltieHH . naJIHuKe
97. Mapt ba3zosbiii
BIH (T+11) HCOMaHHYECKHX
BCUICCTB
) Jaamme Ne25.
CoBMellEHH
. ITpinicneHue
98. Anpes blii (Teopus +{  basoswiii
OpramirieCKIX BCUICCTB
MpaKkTHKa)
B XHAHH W KH3HU
[Tpunmenenue
99. Anpeisb Teopus ba3ossiii OpraHHYCCKHUX

COeAMHEHU

(TOT.IMBO, CIPbE s CHHTE3A), CIHPTOB
(pacTBOpH resIl, aHTUCENTHKH ), KApOOHOBBLIX KHCIIOT
(nuuesbic nobasku, hapmaLcBTHKA), NOTHMMCPOR

(racTMaccel, BOJIOKHA).

0.7

0.7

A3
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10

Anpelib

Anpe

Maii

Maii

Teopus

Cosmenient

LHT (T+11)

Cosmenen s
il (reopust +

HPAakTHKA )

Teopus

Bazosbliit

Kasonnili

basonbili

BasoBbiii

Jajtanie Ne25 Ha
001aCTL IPUMEHEHUS

OpraitiiucCKIxX BEIIECTB

i ¢ IKCHCPTON

Satanne Ne25.
[To:nmiepur 1t BOJIOKHa.

Hedn s 1 ee nepepadoTka

MoHOMEPBI H TTOTHMEpPbI

YucHuk oTpaboTacT HaBbiK YCTAHOBJICHUS!
COOTBETCTBHUSI ME 1y OPraHU4e€CKHM BEILECTBOM H
c¢epoii cro npumcHenus. Pa3ocpér TunoBsic
(hOpMYTHPOBKH 3alaHUH U aJITOPUTM HX
BbINOsTHCHHSL. TToTpeHupyeTcs B onpesesieHuH
odsacTeH HCnoJIb30BaHH NICKAPCTBCHHBIX
npernaparoB. NeCTHIIIOB, KPACHTCCH 1 APYrHX
BUKHDLIX cociuetnii. Ocoboc BHHMANNC YACHHT
BETIECTRAM. BCTPEHAIONTMMCS B ITOBCCIHEBHOI

AKH3HH.

0.4

Ha =ansinn skeneptr EI' no xinamm Byectre ¢
YUCHHKRAMIY Pl!'%()HPHCT KpHIcpun olicHuBains

AT BIOpoii wacTH.

Ha ypore pastepeat reopimo no reme: «l losniepot i
OCHOBIBLIC CHOCVODI HoJIyvCHIs
BLICOKOMOTCKY. BIPHBIX COCAHHCHHHY,

TTO3HAKONIIAICS ¢ BOTOKITAMH #1 HX CTPOCHICAL

YueHuk H3YUHT OCHOBHDLIC HHOHATHA nwumepnoii
XUMHUH MOHOMCPDL, MOJUMCPBIL, CTCHCHDb

NOMUMEPH3ALHH, pa30cpET MEXaHu3Mbl peaKLiiii

J13/1

47



10

Maii

Teopus

basosntil

Bo:tokna i nx

Knaccudpukaris

1MOJIMMCPH3aLIHH U NOJIMKOHACHCALIHI, PACCMOTPHT
CTPOEHHE H CBOICTBA BaXKHEHIIHX CHHTETHYECKUX
HOJIMMCPOB (MOAHITHICH. HOSIIPOHHIICH,
HOJIMBHHWIXJIOPH,1), @ TAK/KC HPHPOIHLIX
MOJIHMCPOB (KPaxXMast, HC/LIOA0 3, OCIRI). I iy UHTCS
COCTABMSITL YPABHCIHA PCARLU HO/IYUC 115

MOTHMEPOB H3 MOHONMCPOR.

S’llcﬁnk HOZSHHZ'leO‘r\AIHTCﬂ c ;{.'lﬂCCil(])lli\'.'HUICI"(rE «:).rlokbxl
Ha HPHPOBIE (XAOTIOK, HICPC ., HE 1),
HCKYCCTBCHHBIC (BHCKO3, QUCTATHOC BOIONHO) 1
cHnreTHYCCKHe (TaBcan, Helion, Kanpot), Byanr
HX CBOMCTRA 1 0B1acTH NpHMCHCeHish. pastepér
XHMHUCCKHE OCOOCHHOCTH IPOHTIROICT 3a
CHHTCTHUCCKHMX BOJIOKOH, HAY'UHTCSI OHPCIAC ATL THI

BOJIOKHA 1O XAPAKTCPHBIM HPH3HAKAM H CROTICTBAM,

10

Teopus

basoBbiii

Hedts u ee nepepaborka

YUeHHK U3YUYHT COCTaB H CBOICTBA He(];Tn KakK
CJIOKHOH CMCCH YITIEBOAOPOAOB, pa3depdt 0CHOBHbIE
METO/IbI nepepaboTkH He()TH: IEPBUUHBIC
(pu3nueckuc - NCPCroHka, ACKAHTAUNS) U
BTOPHYHbIE (XHMHYECKHE - KPEKHHT, pH(OPMHUHT,

[IUPOJIU3), PACCMOTPHT IIPOAYKTbI

0.5

0.6

48



HedTenepepaboTkH U UX NPUMCHCHHC,
MO3HAaKOMHTCS € KOJIOTHYECKUMH TpodaeMaMu

HehTeA00bIUN U IICPCPAOOTKH.

10
6.

10

10

Maii

Maii

CosMencHH

blit (Teopis -+

npakrika)

Teopns

Teopist

basosuLlii

basonbili

Basorsii

[Tpou3BOACTBO ' IMITAK:

Saganue Ne’S

[TponssoiucTso ¢epnoii

KHCJHOTDI

Ha nanHOM ypoke yueHHK y3HaeM HE0OX0UMYI10

TEOPHIO [UIsl petieHHs 3ajanus Ne25

HA3/1.5

Ayurem«m H3YUHT TPH CTa 1t KOHTAKTHOIO ¢rocoda
NPOKU3BOACTBA CCPHOIT KHCI0THI: nonyueHne SO
00KHIOM 1uphTa, okiciennie SO: 8 SOy ia
BallaAMEROM KaTtajiisarope. adcopounio SO: B
osieyme. Pasoeplr yerpolicBo KONTaKTHOIO
alapaTa, oTHMAILHBLIC YCIORIS Hpoliecca
{remnieparypa 400-5007C. asacnne 1 arn),
YKOJIOT HHCCKIC aCHCKTLE HPO3s0cTBa. Hayunres

COCTABASTL YPABHCHHA BCCX CTa Al npouecca.

| ‘.v’txé}—*ﬁg 1)‘alvctt:rv‘ﬁ).'14‘plll'r 1'1])0511;111!)(0|mmﬁ ;n Hre3
amMuaka rno MeTojty I'adepa: yenoBHs fipoliecca

(temnepatypa 450-500°C. aassicnue 200-300 arm,
KeNe3HbIl KaTas3arop), YCTPOHCTBO KOJOHHDI

cuHTte3a. Pasbepér cbipbCBbIC HCTOYHHUKU

0.4

0.4




(npupoaHbIit ra3 juis nosyUucHUs BOA0POAa, BO3AYX
JU1 a30Ta), IPHHUHIT LHPKYNALHH
HenpopearupoBasuicii cmecu. Hayuunrcest
AHAJIMSHPOBATL BJHHSHIC yCﬂOBIIIﬁ Ha BbIXO0H

npoay: ¢ cornacto npuununy Je Hlat -abe.

Vyllclll'll; n'.ylnrf yc1‘puii§’x BO ;i-owxerlni-ﬁoﬁ um i
CTAIMH ACMUTHOTO HPOICCCA O/ OTOBKY THRX LI,
FOPCHIIC KOF A, BOCC TAHOBICHIC OKCH 0B KCIIC 3L,

HAYIICPOA 1BALIC 7K 1030, 0OPasOBANIHEe “(11aK:

Pase S X 0CHosiL paKiy
(roccTatieatentte CO 1 TREPBLIM YITICP Y 10M),
cocrae u.ryna (3-4% C) i urraka (CaSi0.).
2UCCMOTPHT COBPCMCHITLIE METO/b

H HTCHCII(I) HKaltllH 1npouccca.

10
Mait Teop: basonmit Tpoizociso uviyia
9. i
11
0 Main Teopus ba3zoBsiii IlpousBoacrso cranu

Yl;emm Il(—)i;l'l.ﬂKOs\lll'lCﬂ ¢ OCHOBHBIMH cnGcodanil
HepeACsa Yyryla B CTaslb:
KHCJI0PO/1i10-KOHBCPTCPHbIM, MAPTEHOBCKHM H
3NEKTPON:IaBUIbHBIM Mpoueccamu. Pa3oepér
CYLUIHOCTh OKHCAUTENbHOMH ouncTky (yaanexue C, Si,
P, S), ponb no6asok ((peppocniabsl, aMOMHHUI) AN

packuciacHns. Hayuurcesi cpaBHUBaTh pa3iutuHbIC

0.3
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MCTO/1bl IPOU3BOACTBA, AHAJIM3HPOBATh COCTAB H

MapKHpPOBKY cTajeH.

11

Maii

Muaii

Teopiis

Teopus

Bazosnlii

ba3scsblii

MonoMepBI H MOTHUMEPDI

BooKHa iy

craccndhurans

Yuennk H3YYHUT OCHOBHBIC NOHATHA l'lOJ'lHMCpHOﬁ
XHUMHWHH MOHOMEDEBI, NOJINMEPLI, CTCIICHL
HOSHINMCPITZaliK, pa36cpé1' MECXAaHH3MbI ]70211\']lllﬁ
HOJTHNMCPpH3aui H HOJHMKOH/ICHCALLTH. pacceMOoTpiy
CTpociie i CBOHCTBA BAMKHCIIIIHX CHHTCTIHUCCKIX
noanMepon (NOJHYTHIICH, nojnponiicn,
!I().’HlHH]|H.’IXJ)0|)H}J,), a TaKKE HPUPO/IHBLIX
HOMINCPOB (KPRXMHJI. LHLCITUTHOJIO3A, OelKiL). HAYUHTCS
SOCTARIATH YPaBHCHITA pCZU\'LIHI”E ATy ICHI

TTOTHNMCPOB 13 MOHOMCDOB.

N OUCHTTIR 03RO ICS € KAACCH(IRAIHCIT ROJIOKON
B HPHPOIBIC (XIT0HOK, HEPC Ib, HICIK).
HCRVOCHBCHHBIC (BHCKO3O. aICTATHOC BOSOKIO) i
Cifrerrreckne (CiaBcar, HCTIOH, saltpoH ), 13y e
H cpoficTia 1 odiacty puveHe s pasocepér
XHMHIUCCKIC 0COOCHITOCTH MPOH3BOICTRA
CHHICTHYCCKHX BOJIOKOH, HAYUMTCST ONPCACISITH THII

BOJIOKHA 10 XapaKTCPHLIM IIPH3HAKaM H CBOICTBAM,

0.5

(W4



YUCHHK H3yUuHT COCTaB U CBOMCTBA HC(TH Kak
CJIOXKHOI1 CMECH YITIEBOIIOPOAOB, Pa3bepéT oCHOBIIbIC
MCTO1bl 11ICPCPabOTKH HC(TH: MICPBHUHBIC

((I)H'Hl‘lCCl\'l’le - HEPECTOHKa, JeKatrrarig) i

;l Maii Tecopusi basonbii | Hedrin w ce nepepadorsal  propii do (NHMITICCKIS = KPCRiiti pidopai © 0.
. THIPOSTN3), PACCMOTPHT HPO; LYK bl
HeTCHICPEpabOTKH U X TIPHMCHCHIC,
MOSHAK MITCS € HKOJIOTHUYECKHMI TIPOBICVIANT |
HCTCTOOBIMH H ICPEePadOTKIL,
Moayitb 9. Xuanst v 10BO.10PO,10B
V Hu [@HHOM ybbke Vpaccmr()'rpum TCOPIIO
» Cosmeuiciu XHMHYUCCROIO CTPOCHHS OPraHHyecKIX coC; e i
4 Anpet, biii (Teopust +|  basonblii Bucienne B oprannky | A. M. By rsieposa, pasdepem rubphumanio ate va A3/0.5
. MpaKkTHKa) YHICPO1a I HOMEHKJIaTypy Opraiiiucckix
COEUMHEHHI.
Tcopust xXuMHUYecKoro Y qcml;\ |‘)a'360péT OCHOBHBIE T10JIOKCHIA 'reopm; . -
11 CTPOCHUS OPTraHUYECKHX | XHMHYECKOIO CTPOEHH OPraHHYECKHUX COCAMHCHHH.
Arnipenb Teopus ba3zoBbtii 0.5 —
5. coeaMHEHUH A. M. N3yunt B3aMMOCBA3b MEXKAY CTPOSHHEM MOJICKY.IBI U
bytneposa CBOHCTBaMH BelecTBa. PaccMOTpUT noHATHS




H30MCPHH M TOMOJIOIMH HA KOHKPCTHBIX NPpUMCpax

OpPraHH41€CKHX COC/IMHEHHUH.

11

1

Anpcin

/\lll‘»a_m

Anpein

Teops

SO0

CoBMCIICHH
i (Teopis +

MPAKTHKA)

Baszosbiii

Basosbiii

Basosblii

'udpicursatuist aroma

YEIepo i B Opradike

Hozcukinarypa
OPraliIcCKux
coc;unicniii na npuMepe

GARKAHOB

AJIKanbl

YYeHHK NMO3HAKOMUTCS ¢ THIIAMH FHOPHI3aLHK
aToMHbIX opOuTaneii yrnepona (sp?, sp2, sp).
Hayuurcs onpeieists Tiin rudpuan3anuun B

PATHYHBLIX OPraniyecKiX COCIHHCHHAX H

CBALIBATL C1O C lC()MUIPHCii MOJICKYII. PilfSGCpéT

BJMSIING THOPILUTAIMN HA JUIMHY M IIPOYHOCTD

XUMIUCCKIX CBABCII.

—~
o
N

VUceHliK 6CBONT ocrumsm,xc TPHHLHIIB]
Mesk Ly napozinoll noserkaarypel [UPAC. Hayunres
COCTUBIATDL HA3BAHILL QUIKGHOB H HX HPOM3BOHBIX 110
CHCTCMATHYCCROIT hosciikaarype. Tlorpennpyeres s
OHPCHCIACHTT CHABHOT y LICPOJHOH LeHH,
Y MEPQILT QOMOB ViSO 1 HPABHILHOM

oiops e casrannii pazse reaCHHBIX JIKaHOB.

[[lelll()C 3AHATHC HOCBSUICHO CTPOCHMIO AJIKAHOB, HX

XHMHUYCCKHM CRoiicTBaM 1 criocobam [TOJTYUCHHA.

0.5

A3/1




11

Anpenb Tcopus basosbiii
9
12

Aupeitns Teopmst biusuBbId
0.
12

Anpeib Teopus basoBbli
I

OO61as xapakrepuctiika

aJikalion

XHMHUYESCKHE CBOTICTRI

WIKAHOB

Crocobbl nosnyueti
ajikanos. [Ipunycnernice

AJIKaHOB

YUCHHMK W3yUMT FOMOJOrHUYCCKHIT Psifl aJIKaHOB, UX
obutyto gopMmyny u dusnueckue croiictra. Pazbepér
OCOOCHHOCTH SpP*-rHOPH, III3all ATOMOB YIJICpO/ia,
BJHSTHHC JUTHHBI UETH HA CBOIICTRA \ ITICBO10PO10B.
Hay hrest aHQTH3HPORATE 1I3VICHCH = FEMICPaTyp

KUITCHHS/ FTABHEHNSE B FONOIOT s 2CROM ULy,

Ytlcxl;lnzl)zx36e})§'|" OCHOBHLIC PUih i A IKAHOB:
FOPCHHC, TQJIONCITHPOBAHIC (MO i 113M ilCHHOIY
PaHKAIBHOTO SANBIINLCTHISE) . WO W
3onMepisaniio. Ocodoc B Jy et yCICHo
YCJOBHSM MPOTCKAN PCAKiUT 11 1Ipaiuty

MapKOBHHKORA UIsl PA/ UK BB (IPOHCCCOB.

YUCHHK H3YUHT MPOMBULICHIILIC 1 1a00PUTOPHBIC

MCTO,TbI TIOJIYHCHHA: KPEKHHI HehTh. FHIPHPOBaHHE
WIKCHOB, peakuio Biopia. Pacenio pir ocnoshble
00:1aCTH NPHMEHCHIS AJIKaIOB 13 TOILIHBHOI
IPOMBILIEHHOCTH, XHMHUCCKOM CHETC3C M KaueCTBE
CLIPBs1 AJIs1 TIOJTyUEHHs! IPYTHX OpraHUYECKHX

COCAUHEHHI.

0.7

0.7

0.6
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12

Anpenb

CoBsmMmcuicHH
i (Teopus +

NpaKTHKa)

BasoBbliii

AJKeHbI

ﬂleHOe 3aHATHE ITOCBALLECHO CTPOCHNIO AJIKEHOB, HX

XHMHYECKHM CBOHCTBAM H CII0CO0aM MOJYHUEHHA.

A3/1

[F)

A

Anpellb

Aiipi

Arnipennb

Teopiis

sCOpi

Lasobiii

TR
D trinbhil!

BasoBblii

Ob1as xapakreptic: nika

AJIKCHOB

NHMHUSCKHC CBOITC TRA

AJIKCHOB

Criocobbl ftonyuetis

aJIKCHOB

VUyeHHK U3YUYHT rOMOJIOTHUECKITH P aJIKEHOB, HX
001LY10 (POPMYSLY H SP*-IHOPI 1T 3AIHIO aTOMOB
yiepoza. Pasdepér ocodeniioc riy CrpocHus
JBOHIION CBsI3I (0= 11 T-CBsE 1), BJIHsHINC 6
TOAOKCHNS Ha cBOHCTBA coc;tutcanii. Hayunres
COPEIATL BHABL HB30MCEPHI (V1 1e] 011010 CKeseTa,

MOTOKCHIIS JIBOIHOIN CBA3H. ¢ KKIACCOBYIO).

\lumn\ pasoepeT 0CHOBILIC g;‘u‘;lum AJIKCHOB:
HCOCHHCHIE (IAPHPOBAHIL .. 1. JIOTCHHPOBANNG,
DHPONAZOTCIIPOBANIIC, 15U 1. U1 ¢ YU&TOM
L MapRoOBIIIKORG, Ont 2 1 {(MAFROC 1
ociEed), noanepisa. Oce de shintaiie oyer
VACIACHO MCXAHIBMY Yic 1 ipiibioro

HPHCOCHHHCHHA H CIepeo™ IMIH PL‘Z\KI[IH‘"L

Yuenuk H3YHUHT OCHOBHBLIC MCTHALI CHHTC3A!
ACTH/IpUPOBAHHUC M KPCKUHT aJIKaHOB

(HPOMBILLJICHHBIC CNIOCOOBI), ACIHapaTaLs CIUPTOB,

n

th



12

Atipe,
6.
12
; Anpen
12

Aupe:ib
8.

CoMmelenH
bi (reopus +

HPAKTH Ka)

CoBMCUICHH
blit {Teopust +

NPaKTHKa)

Teopis

ba3oBhk

Bazorpri

basosblii

Oxuc.acuie B opranise

AIKQIICHDI

O0uas xapakrepieTHka

QKA THCHOB

ACTHAPOTaJIOICHHUPOBAHIIC I'ajIOTCHAIKAHOB, PCAKLIHH
yTHMHHHpOBanus. Pazbepér nabopatopHbie MeTO b1

nosiyucHis ¢ yucTom rnpasusna 3aiiicsa.

,r[zumoc SASITIHC 1TOCBSHICIIO p21360py TCOpiIt 11O
TRCCHTROMNY HMS KONTY OKHCHCHIO Boifodri 6

OPIanNUCCKOi XHMHHU.

ﬂ”HHOC SAHSTHC HOCBSHIICHO CTPOCHIEO ATTRA{HCTION,

HY XHMITUCCRIN epoficrBav i1 crocobay: OV Rt

quHm\' H3YULT I\'JlllCC)ld)['IKaﬂlIl()«ajlKZUUICII()B
(KYMY:HHPOBAIHBLIC, CONPSAKCHUBIC 1
H30IHPOBALILILIC), HX 001LYI0 hopMysly |
0COOCHHOCTH cTpocHus. Pazbepér
SpT-FHOPILIALIIO QTOMOB YITIEPOAA H MICKTPOHIOC
CTPOCHHC COMPSIACHHBIX cucTeM. HayuuTtes
OIIPENENsITL BH bl I130MCPUH ([OJIOKEHHS ABOITHBIX
CBA3cH, IIMC-TPAHC) U UX BIUAHHE Ha CBOHCTBA

COeIMHEHH.

J1eld

1371
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12

13

Arnpenb

Anpein

Anpe:s

Anpcib

Teopus

Teopus

CosMenieHit

piit (T+11)

basosbliii

ba:oBbtii

BasoBbliii

CoBMellEHH

bl (T+11)

Basosblii

XHMHuecKe CBONiCTBa
CONPSIKEHHBIX

AJIKAIHNEHOB

Chocodel noaytucHus

AHMRIHCHOB

AIKHHBI

YucHui pa3ocpér KIoUCBBIC peakLMH CONpPsiKEHHbIX
aucHoB: 1,2- u 1,4-npucoeauHenue (BIUsIHHE
TCMINCPATYPbl HA MPOAYKThI PEAKLHH);
nonuMepu3auua (oopasoBaHue kaydykos). Ocoboe
BHHMaHHE Oy/IET YACTCHO MEXaHU3MY
YMEKTPOGHALIIOrO NMPHCOSAMHEHUS U cTabHIH3aLiy
Y POMEKYTOMHBIX KApOOKATHOHOB 3a CUET

COLIpAKCHNA.

0.5

Y eHEK n';ylﬁn ocﬁomxme METO{bl cn;u-rrcisaz
JCTH, L HPOBANNC ANKAHOB (MPOMBILLIJICHHBIH CHOCOD
noay cnpg ovrajmena-1,3); geriaparaigis Juioion
(:adoparopnsii MeTo): peakuus Jicobeiena
(Hotryvaeiie Oyrajiiena U3 9TaHoda):

ACTH 0N T CHIPOBITHC JIUTUTOTNCHIPOH3IBOIHLIX.
Pasho s HCoRHS HPOBCICHHS 1IPOLECCOR H BLIXO.L

TIPC IVRTOR B 3ABHCHMOCTH OT MCTO,4a CHHTC3a.

;’lamu 2SAHATHC HOCBALCHO CTPOCHIIO AJIRNBOB, HX

XHM}i4eCKHM CBOIICTRBAM H CIIOCO0aM T10JIyUCHIIA,

0.5

H3/1

O0ian xapaKTcpUCTHKa

AJIKMHOB

YucHHK U3YUHT TOMOJIOTHYECKHIT psaa allKHHOB, HX

o0uiy10 GopMy:1y U Sp-ruOpHAN3aLHIIO AaTOMOB

0.7
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13 CosmellieHH XHMHYECKHE CBOTICTRA
All>el1b basos: (i

3. bl (T11) QAJIKHIOB

13 CoBMelleHH CnocoObl nosyyeHHs
Anpenp bazosbilii

4, blif (T+) anKWHOB

yriicpo,1a. Pa3ocpér ocodcHHOCTH TPOiiHOIl cBsi3H (O-
1 I8¢ T-CBSI3H), IMHEHHOE CTPOCHHE MOJICKYJL.
Hayuires onpeacasaTe BHAbI H30MCPHH (1TOJIO/KCHHS
TPOILI0H CBSI3H, MCKKIIACCOBYIO € QKA [HICHANMH).
Pll\_‘(‘ﬁ'()'l'pll’l‘ KHCITOTHBIC CBolicTRa TCOPMIEFGTHILEN

AJTKHIHIOPR.

NUCHHK PasOCpET KINOUCBLIC PCanitithy
HpHco e (1 HAPHPOBaniIC, v a 1oi CulipoBdiiiic,
FILIPOE LTOTCHHMPOBANHE, T iparatus ne Ky aepory);
ORHCIICNC (PA3PLIB YINICPOAHIOIO CRCIC ). PCARILIH
¢ QKTHBHBIMII MCTAILIAMIT (0OP@3oBAIIiC
ALCTHIACHHA0R): TPHMCPH3AIHS QUCTILICHA
(t1onvuette ocuizona). Ocodoce BHIMAIE OY/ICT
VACIICHO MCXaHH3MY WICKTPOQHIBHOIO

HNPHCOCTIHHEHIST 1T OTIHYIISIN OT pL‘le\‘lllli’l AHKCHOR.

YucHHK H3YUHT OCHOBHBIC MCTOALI CHHTC3d!

METQNONbHBIH KPEKHHT (NPOMbHUIICHHbIIT cHOCOd
NOJIYUCHHS aLleTHIIEHA); AerHApOrajIor¢HpoBaHHe
JIMrajiorcHajIKaHoB (J1Ba 3Tana); pcakLus

AJIKHJIMPOBAaHHA allICTUJIICHHIOB (ﬂOle‘leHHe

0.7

0.6




KaJIbLIHS).

roMonoroB); kapOuaHblii McTo (rnaponaus kapbuna -

6.

CoBnmelleHH
biif (rcopus +

NPaKTHKA)

Teopuist

bazoBwiii

buasosblil

b

[{uxnuucckuc

YIICBOAOPO/ILI

O0uas xaparkicphcrinia

HHUKITOWIRKAHOB

Crocelnt oy ety 1o
NGRS Ciiiicsa

HHHKJIO0A IRAHOB

ﬂ,aHHOC 3aHATUEC ITOCBAILLIEHO CTPOCHUIO
HUKIUYCCKHX YITIEBO/IOPOAORB, NX XUMHUCCKHM

CBOMCTBAM H CcHOCOO0aM 1HHOJTYHCHHSL.

- R— e [

— A3/1

YHUCHHK H3YUHT KAACCHPHKAIMIO 1IHKIOATKAHOB
(Manblc, OOBIUBBIC 1 CPCUIHE HMKIL), HX 00UYy10
dopmyiry 1 spi-ruopiuriaiuno. PazdeplT nonsTue

CHAIPSGKCHHC WK T, l\'OII(])()pf\léil.ll'll'l (Billlllil.
KPEC0, TBUCT) Ans unkiorekeana. layunres
QHPCALBITD BILAL! I30MCPHH (LHC-TPanc.
creiteTHast). Pacenioipin 0CoO0eHHOCTH MailbiX

HHKIOB (3--F aioN veseposta).

Viyennk H3VHHT MeTO L CHIETC 3a0 IIHKITH3ATTHA
AMTAHOTCHITPOIIBOIHBIX (peaxiHst BIO]')I[H)Z
PIIPHPOBAHIIC apOMATICCRKIN Y RICBOAOPOIAOB.
BHYTPHMOJCKY BIpHad ACripaTallis JAIH010B.

Pas0eplT XHMHUCCKHC CBOIICTBA: peakUi
PaTHKANBLHOTO 3aMELICHIS 1Sl OOBIUHBIX LWHKIIOB,
PEaKUHH PUCOCIUHCHHSA 1 MadbIX LHKITOB
(pacKpbITHC LIWKNIA), FOPCHHE 11 OKMCIICHHKC.

0.7 —

0.7 —
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Cosmeriten

blil (Tcoptist +

3
Anpens Teopust
S
-3
Arnpeib
).
NPaKTHEKA)
14
0 Anpenb Teopust

LA30BbIH

haszoBbiil

BasoBblit

Oco0oe BHUMaHHE YACMT pPasInniam peaxunouuoﬁ
CMOCOOHOCTH MaJIbIX H OObIYHBLIX ITHKJ10B.

THKIIOQIIKEH B

Ap().\lll'l"]!'lCCl\'HC

YIIICBOAOPOIALI

Ob6uas xapakTepHCTHKA

apcHOB

Y4eHHK U3yUHUT 0coOCHIOCTH CTPOCHUS
LUMKIIOQIKCHOB, HX H3OMCPHIO (110JI0MKCHIIC JIBOHHOM
CBSI3H, UC-Tpanc). Pazdepdt xunviuecky 2 crotlictra
(MPUCOCAMHCHEL, ORIV ICHITC ), ety peaktindi

JUIST OMLIMKITIMICCKIN COC NS, M 2TOULE

MOJAYUCHHS (JICTILPOIR I0TCHHPOBL HIE,

ZCTHAPATALL ).

ﬂaHHDe 3AHATHE HOCBAICHO CTPOCHETIO
APOMATHUCCKHX YITICBOIOPOI0OB, HX NXHLHTUCCKHM

CBOICTBAM I CHOCOOAM HOJYUCHIS.

vryrqeulnx H3yuHT ocoéc;moc'rn CTpOCIHS )
OEH30JILHOI'O KO/IbHA (S -rHOpH tHsaiis,
T-3NIEKTPOHHOC 00J1aK0). 1IPABILIA 1IOMEHKIATYPbl
TUPAC ans apcHOB. Bi11bl H30MCpHH (NTOOKCHIS
3aMECTHUTEJICH B JiH- H TPH3aMEILEHHDBIX OCH30/1aX),
(u3nyeckue cBoiicTBa U Cr0COObI NPCACTABICHMA
CTpYKTYpbI (popmysnbl Kekyne, pe3onaHcHbIE

CTPYKTYpBbI).

NG

0.3

1371
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14

Anpeit

Anpe.iis

Anpeits

Teopus

Teopusi

[Ipakriika

bisosbiii

b 0RLII

Basosuiid

XumMuueckHe cpoiicTna

aApcHOB

ol aanyie gy
Y

Apution

[TpakTHka no seem

yIJIEBOAOPOIAM

YucHHK pa30cpET KNIOUCBbIC pcaKiiii:
MEKTPO(PIIILHOE apOMaTHYECKOE 3aMCLICHHE
(HMTpOBaHHME, raorcHUpPOBaHHC,
aJNKHITMPOBAHHE/aLUIHPOBAHHE T10
Opuaento-Kpadrey), peakuun 60KkoRbIX tieneii
(OKHCIICTTHC. FAJJOFCHHPOBAHHE 110 PALIKLIBIIOMY
MEXAHIMY), THIPHPOBAHHE (MOIVUCHEIC
UHR-JOFCKCatia) H HPaRiia opucHtatii (Op1icHTanTbl
1 1 posa). vaenss oco0oc BHHMAHHC MCNGHIIBMY

SEAr-pearittii 1 BIHAHHIO 3aMCCTHTe. 201

Vuenng «;",y‘ll!'l: OL;HOBIAILIL? Mé'l‘():l—l,l L‘nu resa:
APONATTAIIO UIKAHOR (KaTariiect iii
PHEQOPA I ) TPHMCPH3AIIO QJAKBHOB 113
aEre g pearktuno Bopia-Burin e G

EIOTCHIE B TBEX )L IICRKAPOORCHL UIPO - aie
APOAITHUCCL IN KNCHOT B BOCCTAHORICHHC +CIOT0B,
AHLIVHIPT 9 IPOMBHIIICHHBLIC 1T 1a00PATE I ILIC

¢rnocodbl ¢ ""IGTOM BbIX0O/1a H YHCTOTL! MPCTYRTA.

0.8

0.8

YucHnk Oy/ACT NPaKTUKOBATh MOJYUCHIIBIC 311aHHs HA

tunossix 3agannsax KHMM.

1.5

13/0,5




pe€aKuuu Ha aIIbIlCl"PlIIbI), BOCCTaAHOBJICHHEC 10

Moayab 10. Xiimitst KHCIIOPOACOACPKALLHX H A30TCO/ICPXKALUHX OPraHHUCCKHX BCLUCCTB
CoBmelueHH
14 5 _ YUCHHK H3Y4HT TCOPHIO MO OJHOATOMHDIM 1]
Aupciin biit (Teopusa +|  basosbiii CnupTol H PpeHosbE 2 el
4. MHOTOATONIBIM CITHPTAM, @ TAK/KC ¢ PCHOIUN.
nNpaKTHKa)
Cosmentenn Jannoe zats e gocBnieiie Crpoviie A v
14 4
Anpe, bifl (reopust -+ huronni ACTSITIUTRL HORCTOMRD | H K 20 s, N VR e UREN croffuTRa SUINE o
5.
HpaKTHKa) [TOJIYHECHHSL.
YUCHHK 113VUINT KIQCCH(PHRAIIIG Kap{d o
COCHHCHIIT 1O AT ICTHABI 1 KETOHBL, X CFpocins
_ (sp -ruOprcursagst, nojstpaoctt crst O ) i
Oo1as xapakTepHUcTHRA
14 . (usracckne coiicrna. Pazdeplr nom snkianypy
Aupein Teopusi basoniii KAPOOHHIIBIbIX i 0.7
6. 5 TUPAC 11 tpusHaiiblbie HA3BaHHS, 0CHOCHTIOCTH
COCIHHCHHI
MCIKMOICKY. IS PHOI0 B3AHMOICHCTBHSA. PaccnoTpin
BJIHAHIEC PICKTPOHHBIX 3PPCKTOB Ha PUakithoyio
CTMOCOOHOCTL KapOOHHIBHOH Iy TIILI.
Yuennk pa30epér KiatoueBbie peaxiui:
XHMHUYCCKHE CBOHCTBA
14 HykieopuisHoe npucoegunHenue (¢ HCN, NaHSO .
Anpenb Teopus ba3oBbIit KapOOHUITBHBIX 0.7 —
7. CIIUPTaMH ), OKHCIICHHUE (B TOM YUCJIC KaUCCTBCHHBIC
COEMHEHHH




cnuptos. Ocoboc BHUMAHUC YACTUT pa3nHuUsni B

peaKkiHOIHON CrIOCOOHOCTH aJibJICTH/IOB U KETOII0B.

14

9.

et
N

Arnipcin

MAapei

Anpeib

Teopns

CCosatergent

Nt
il

DI TCU)

HPUARTIRA)

Teopia

!

|

basopniii

hasoblii

BasoBulii

CnocoObl nonyueHus
KapOOHILILIIBIX

COCIMHCHHH

Ka |')60! 1OBBIC KHCJOTbHI H

CHOKHBIC ')(!)H[')H

L B T N N O e

S HOBOIN KECTHOT

Yy4eHUK U3YYHT NPOMBIIIEHHbIE METO/bI
(okHcnensne cnipToB, ruAPOGOPMHIHPOBAHNC
AIKCHOB) H Na0OPATOPHbIE CHHTE3BI (030HOM1?3
AIKCHOB. PO coliet KapOOHOBBIX KHCIIOT).

PasOepd: coppemetiinie KaTaJTHUCCKIS CHOCCOb
nonyucHist GOpAMAILIICIHAA M ALICTOHA, @ TAKWIC
CHCHM(IMCCRIC MC IO [bE CHHTE3Q apOMATHUCCHHX

LBJICTHAOB.

0.6

JLioe ¢+ e HOCRSHIZHO CTPOCHHIO KapOOHCBBLIX
WHCTOT. 41X XIOMHYCSIIM CBOICTBAM H CHIOCOG.M

HOIYUCHHS.

Vuent<isyunn kiuacen@uraigio kapooHoBn! <
N T (P ICHBHELR, HCHPCICTbHbBIE,
APONATE FCCRIC ) X CTpoeHIe (FOJSIPHOCTD CL 1311
G-11L po teoipsiaciiie) 1 QH3HYCCKUC CBOHCT a.
Pas6epir nomenruarypy TUPAC u rpuBHanblinie

HA3BaHHs. PHCC.\I()TPIIT 3dKOHOMCPHOCTH H3MCHUHHA

/1
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KHCIOTHOCTH B TOMOJIOFHUCCKOM Psiay i BIIHAHNC

Yuchuk pa30oepéT OCHOBHbLIC PEAKIH: 0Opa30oRaHHUe

3aMCCTUTENEH Ha CHIlY KHCNOT.

Anpeiin

Teopus

Anpenb

Teopist

5ol

Basossblit

XHMHUYECKIE CrOjic B

Kﬂp()OHOBI)IX KHCHOT

CnocoObl Honyuctiis

K3p60}lOBl:lX KHCJIOT

(a2 OFCHAHT HIAPHIOB, aMILIOK, ¢ HOZRHEIN

conell (Peakiit ¢ METQILIAN I, OCHOBMIF N ),
LONYHCHHC PYHKITHONQABLITLI 11pOiisio, 1 X
Lo,
D3eoDoC BHIIMAIIHG Ve HED 2o it
HY SICOMILILHOTO 3AMCINCHIE Y KePOO Ll 50
arosa yriepota. Paceniorpur peaiv
ICKAPOOKCHIIMPOBATIIA 1 BOCL I iHOBICiHE

KapOOHOBLIX KIICIIOT.

qur—mx rn’&ﬁx«ﬁrnporuI,mulcn1n,nc MC O

(OK ICJICHHC QJIKAHOB, Q:IKCHOB. AAKILIOCHLICB) H
A200paTOpHbIE CHHTE3bI (THIAPOIIZ HITPIIIOB,
OKIICHICHIIE HEPBHUHLIX CHIPIOB 1 Q1L 1CT Ni0B).
Pasdeplr coBpeMEHHbIE KATUINTHUYCCKIIC CHOCO0bE
11OJTyHCHHSI MYPaBbHIOI 1t YKCYCHOIT KIICAOT.

PaccmoTpuT cnetuduueckie MeTo bl CHHTE3a

apOMAaTHUYECKHX KapOOHOBbLIX KHCJIOT.

0.6
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15

Anpenb

\npeitk

Anpein

Anpeib

Teopus

CosMeUlLCIH
LY (1eopg

HPAKTHKA)

Teops

Teopns

BasoBblii

Be onrpiii

Baonnbiii

basoBbii

Cnoxubie Ap1psbi

Kupwr noyroie o

Kupni

Vraesoins:

YUCHHK U3YUHT CTPOCHHC M HOMCHKJIATYPY CIOXKHbIX
3¢upoB, ux pusHueckue cBOHCTBA H 0OCOOEHHOCTH
MCXKMOJICKYJISIPHOrO B3auMoaciicTBus. Pazbepér
MEXaHH3M peakiH ITepHdHKaIng, 00paTHMBbIi
XapakTep AToro mponecca H PakTopLI. BIUSIOLIME Ha

BBLIXO;L MpHpa.

Vycyur 3YHUT TCOPHIO 11O JKIHPAN 1 VITICBOaM.

VYO HRK HO3HAKOMIITCS ¢ COCTAal M i CTPOECHHEM
AP 4 KGR CJOKIBIN QPO B iepItHa i BBICLIHX
R} DUHOBBIX IICTOL Das0epdi L 1acCiip HKAIHIO
AP0 (AIBOTHBIC HPac Ueibi: 2), 11X (PH3IHYCCKHE
CBUCCERG HXHNGICORIC HPUB{RE CHHAD THAPOSIIS

TOMBIICHHE), viipnposainic OKHCAICHKE,

Pace 101 j§288] GSI(J.JIOI‘UWCCI\}‘l() oo I HPARTHHECROC

HPUNMCHCTHIC AHP OB,

Vi HHK HIYUHAT KJIZ]CCIH})HK{\IU?'0 YIJICBOAOB Ha
MOHOCaxapHuAbl, IHCAXapIiibl 1 NOJTHCAXapHiabl, HX

OHOJIOrHUCCcKy10 posib M 3naycHHe. Pa3bepér

371

0.9
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TMpakiira o/ @mti 13

CTPOCHHC [S1I0KO3bl M (PPYKTO3bI (OTKPBITBIC H
LUKIHUECKHE (pOPMDI), SIBICHHE MyTapOTallHH.
PaccMOTPHT XHAIUCCKHC CBOHCTBA: pCaKiHi
aﬂb}.lCI‘l'Ulli()i“l FPVHIIBE, CHHPTOBBIX FHUAPOKCHIIOR,
OpOKCH st O sHAKCHHTES ¢ OCOGEHHOCTAM

Kpas Mafa, He 0 HOAO3 L B TTHRKOFSH.

Yuen K o1padotact PCHCHHC (HITOB b
IRBAMCHAILH (RN 200 RS CTRCHTRIC 00 fy
YHICBO/L: (PCakitist «CePLOPSIOro 3epKaiay, ¢

IHJLPL)!\CIL"L MOoRIC, (”)) UH[}'\,‘, CoIicH e Hpo Ly Wi

15
Aripeitb Hpakrnka basosbii EL3 o resvie ORupst o PILAPQE 3Q UG NQPLLLI0B IO CaXaPHLeR, 0o
7.
YITICBOABLI» Pas3depd: uctouki npespauicHuii ¢ yuacriem
YIVICBOJIOB H HX 11poi 3o ubX. [ToTpeunpyeres
PCLICHUK PACcuCTHBIX 331U HA OMPCIICIICHUC COCTaR
YITICBOUANBLIX cMeceH.
s Cosmelntienu JaHHOE 3a1iTHE NOCBSIIICHO TECOPHH 10 CTPOCHHIO
g Anpenb bii (rcopns +|  basosbiii AMIHbL. AHITHH AMHHOB, HX XHMHUCCKIIM CBOICTBaM H ClIocoDan A3/1
NPaKTHKA) NOJIy4eHHs.
15 OO61as xapakTepucTHKa Y4eHUK U3yuHT KiaacCU(pHKaLHIO aMHUHOB
Anpcnp Tcopus basoBblit 0.8 —
9. aMHHOB (nepBHYHbBIE. BTOPHYHbIE, TPETHYHBIE, YETBEPTHYHbBIE

66



16

16

Anpeiin

Aupcin

Teopus

Teopus

Basosuiii

Basoniii

NIt iaeCKIe croficrsa

ANTHTOR

CeacaSnE postyuenyg

N

AMHHOB

aMMONMCBBIC COJIM), X CTPOCHHE ($p*-riibpuanszaums
a3ora) H ¢pu3nyeckue cBoicTBa. Pa3bepér
nomcuknarypy [lUPAC u TpuBnanbubic Ha3BaHusl.
PaccMOTPHUT OCHOBHbIE OTJIMYHSA alHu(paTHUCCKUX U
apOMATHUCCKHX aMHHOB. BIHSHHE HCNOICIEHHON

YICKTPONIOI Mapkl a30Ta Ha CBOHCTRA COCIHCHMUIT.

Nucitk ]vm';()qr)é'r OCHOBHBIC PCAKLIN: OCHOBHLIC
CROMCTBA (B3ANMOICIICTBIC ¢ KHCJIO raMil, BO10M).
QIKILTHPOBAHIC, alIHJIMPOBAHHC. PCAKILI ¢
a3011cTol Kicsoroil. Oco60c BHHMAHNC Y.1CHIT
PO NS B PCAKITOHNOI criocodnocTi
APATHICCKIX B QPOMATHUHCCKIX AMHIIOB.
Dacenerpir 00pasOBABHC JHA30COC UNICHIT H X

SPEINVECHCITC BOPEAHMTCCKON « HHTCTSC.

NUCHIR Y ST HPOMBHLICHITbL: MCTO, U
{(BOCEHORICHTTC HTPOCOCHHHECHIT HepepaOOTRa
RENICHTONO VIR ) B a00Ppatopithi: CHIrieshl
(peaximn Fodmana, 3nnmna, ankijnposaiie
asviitaka). Pa3oeper COBPCMCHHBIC KaTajlTHUCCKHC

CHOCOODBI 1IOJIyYECHHS aHWIHHA H APYITIX BOXKHDIX

0.7

0.5
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16
Aspen Teopus Basomi i
,
CoBmcelueHH
16
Anpean biil (Teopust | basosii
3.
[IpaKTHKa)
16
4 Anpelib Teopus BasoBbIii

aMHHOB. PaCCMOTPUT CHCUMPHUCCKHC MCTOAbI

CHHTE3a rCTCPOLHKITHUCCKHUX arlHHOB.

AHWITHH

\NIHIOKHCTOTH W OelIKH

AMHWHOKUCIOTDI

R S NP

Yuetk 13yuuT oCoOEHHOCTH CTPOCE S 1 CBOIICTR
AT KAK OPCICTaBHTCII QPON: Y CCR
ai i 8. Pasoepet BAMSHIC aMHHO DYHIG i
pea 1 Y0 CHOCODHOT T OCH 3O 1010 Ko i
(@K1 Gt s Opro- i apa- nosozeni Pacese o
OC OREAIC XHMUUCCKIC CBOTTICTBIL © P 5010
CO. 2l PERKIHH € @30THC FOH Kit 10501,
QUK MpPOBaKC 1 annposanue. O anoayin ¢

FPON: BIHLTCHHBIN CHOCODAMIT 110, MUCHIS

201aCTAMH HOPHMCHCHIS dHH. dHa.

AMHITOKIHL 10T 1 OCIKOB, HX XHMHUCUKIAL CROIIC #aM

11 cliocodam NnoJryucHiist.

Ylugu nkmmyl{ HT CTPOEHHE U KﬂﬁECI 1h l"l.Kv'dl.llhl.ln
(-aMHHOKHCIIOT, MX (PU3HKO-XHMHYECKHE CBOIiCTBa
(aM(OTEPHOCTDb, U30IEKTPHUUECKY IO TOUKY).
Pa30epér 0COOEHHOCTH CTEPEOU3OMEPHH H

0110IOrMUYECKH BaXKHbIE ONTHYECKHUC H30MEPLI.

/rlilll.KOC SAHSATHC HOCBAULCITO TCOPHIL 10 CLPOCE 10

0.6

68



16

16
6.

~N

7\'

Anpe:n

A
NV

il

Mait

PaccMOTPHT OCHOBHBIC pCaKllMK: 0Opa3oBaHKC
MENTUAHO CBA3H, B3aUMOJICiICTBHE C KHCJIOTAMH H
LIC/IOUaMH, pCakLMK yTepu(HKaLUn U

alInpoBatinA.

Teopis

Coaaern et

nYE RN

VAR b wa)

Hoawi.ka

[Tpakriika

t

ba3oBblii

basoBbili

ba3oBbIi

bazosblit

NI

aztanite Ne33. Bee tunbl

H mropi ratht PCHICHMS

Moy 1

ﬂpzl KTHKG 1O 30 THAM

Nu33

YyeHHK NMO3HAKOMHTCS CO CTPYKTYPHOIA
oprannzatuicit 6e/kos (1epsivHas, BTOpHYHast.
FpCTHMIast H UeiBepiinnast ¢rpykrypsl). Pazoepér
XHMIUCCKHC CBONCTRA ICIL I YPALHIO, THAPOINS,
HBCTILIC PeaKiiil (DHyperoBas,

KCAHTONPOL CH'IOBaﬂ).

Potnaes sastatine Ne 33 1 BapuanToB E1D.

Hpakrika sropoit gac i

Ve ypoie peinacy e anie Ne32 pasannnol

cnoanoctis B oy aare EIM.

Ha jlaniom ypoke pewnacst saanve Ne33 pasznuunoii

CIIOXKHOCTH B (popMmaTe ETD.

| —_

p U3/1,5
2 J3/1.5
2 H3/1,5
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Moay:b 12. TIpobHbie BapHaHThI

16
0 Despaitb Ipakruxa bazoBblii ITpoOusiii Bapsanut
) j
i
17 i _
‘Peppaci 1 Tlpaxrika Busorblii TTnoBubii Bapns
0. :
17 :
Mapr - Hpannika Docosuiil MOt Bapn oo
I |
- i — -
17 . .
Mapt Hpaxktika basoblit Hpodusii gapuanr
A
. !
L . o )
17
Anpeib [Tpaxinka Basosbti ITpoBubii Baptiaar
5
J.
17
Anpcib [Tpaxriika hasoBbiii ITpoOubIii BapuanT
4.
17 .
Maii ITpakrnka basoBbiit [Ipo6ublit BapuauT
5. '

YueHuk NMOINPAKTHKYCTCs B PCLLUCHITH [101THOI'0

BapHanra KHM.

YU CHHK HOTIPaRTHRYCT s 15 PULHCITHEE TG T H0ro

Bapana KV

YU CHHUK HOHPAKTHRYCTCS B PEHICHHY HE iH0r0

Bapuanra KM,

YUoHIK DONPAKTHRY IO is pelLichib UG Hule

Bapianta KHM.

YUCHHK MONPAKTHKYCTCS B PCLICHMIT 1O IHOTO

Bapuairra KHM.

VyeHUK HOTIPAKTHKYCTCH B PCHICHHH HO.1HOTO

sapnanrta KHMM.

Yuenuk IMOTNIPAKTHKYCTCA B pCUICHHH TTOJIHOIO

BapuaHTa K1M.

A3/4,7

J13/4.7

JI3MAT7

J13/4.7

A3/4,7
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Ipunnosxenue 2. [lepeuens pekoMenI0BAHHBIX VUEOHDLIX M METOZUYECKHUX

MaTepuaioB, JICKTPOHHLIX 00pa3oBaTebibix pecvpcoB (J0P)

YueGHas JuTepaTypa # A0NOIHUTEIbHbIE 0Gpa3oBaTeLHbIE PECYPCLI:
o Tabpuensn O.C, OcrtpoymoB IM.I, Cnamco C.A. Xnmus. 1l knacc. YueOHHK.

AxmnonepHoe ob1ectBo «M3narensctBo «lIpocseunienne», 2025 r.

e Epemun B.B., Kysemeuko H.E., Iposnor A.A., u apyrue: noa penakumedt JlyHHHa
B.B.. Xumns; yrny6iennoe uzyuenue. 11 xiace. YieOHuk. AKUHOHEPHOE OOLIECTRBO

«znarennctBo «ITpocsenienne», 2025 r.

HNnTepHeT-pecypeni:
e Poccuiickas sncxrponnas wrona. Xnmus |1 knace. [kt ponnsii pecype] -

https://resh.edu.ru/subiect/29 11/

e ChemNet: nopran ¢jyHaaMeHTaJbHOIO0 XMMHUYECKOTO 00pa3oBanus [INEKTpOHHBIN

pecypc] — https://www.cheni.msu.ru/

® OCHOBBI XMMHH: 00pa30BaTENbHbIA CAHT AN LIKONLHUKOB H CTYAEHTOB

[OnexrponHsiit pecype] — http://www. heminsu.ru/

e WebElements: oHsaiiH-CIpaBOUHHK XHMHUECKHX WIEMENTOB [DIEKTPOHHDIH

pecype] — https://webelements.narod 1)
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