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YBAKAEMbBIA CTYIEHT!

VY4yeOHO-METOIMYECKU KOMIUIEKC MO0 AUCHUIUIMHE XUMHS co3laH Bam B momonib
s paboThl HA 3aHATHUSX, NPHU BBHINOJIHEHUH JIOMAIIHETO 3aJaHMs, CAMOCTOSTEIbHOM
paboThl M MOJATOTOBKHM K Pa3IMYHBIM BUJAM KOHTPOJISI MO AUCHUIUIMHE, a TaK XK€ MpH
CaMOCTOSITEJIbHOM U3YyUYCHHUU JUCIUTUINHBL

YMK mno paucuuminHe XuMHS BKIIOYACT TEOPETUYECKUU OJIOK, TMEepeueHb
MPAKTUYECKUX 3aHSTHI, BOIMPOCHl Ui CaMOKOHTPOJIS, IEpeYeHb TOYEK pPYOeKHOIro
KOHTPOJIsI, @ TAK)KE BOMPOCHI U 3a/1aHUS 10 TPOMEKYTOYHOM arTecTaiuu.

[Ipucrymas kK H3y4eHHUIO HOBOM Yy4eOHOW AMCHUIUIMHBI XuMus, Bbl T0MKHBI
BHUMATEIbHO HW3YYUTh CIHCOK PEKOMEHJOBAaHHOW OCHOBHOM M BCIIOMOTrarejbHOU
ouTeparypsl. M3 Bcero mMaccuBa peKOMEHIOBAHHOM JIMTEPATyphl CIEAYeT OMHUPAThCS Ha
JUTEPATYPY, YKA3aHHYIO KaK OCHOBHYIO.

ITo xaxmoit TeMe B YMK nepeurciieHbl OCHOBHBIC TOHSATUS U TEPMUHBI, BOIIPOCHI,
HEOOXOoAUMBIE JIJIl U3ydeHHs (IUIaH U3y4EHUs] TeMbI), a TakKe Kparkas uH(opMaius 1mo
KaXJ0MY BOIIPOCY U3 MOAJIeKAIMX 3ydyeHuto. Hammuue Te3ncHoit nHdopManum mo Teme
MO3BOJIMT BaM BCIOMHUTBH KIIOYEBBIE MOMEHTBI, PACCMOTPEHHBIE IpenojaBaresieM Ha
3aHSITUH.

OCHOBHBIE TOHSTHS, HMCHOJIB3yEMble MPU HW3YYEHHH COACPIKAHUS TUCHHUILIUHBI
XuMusi, TPUBEICHBI B TJIIOCCAPUH.

[Tocne n3ydyeHus TeopeTuueckoro 0J0Ka MpUBEACH IMepeyeHb MPaKTUYECKUX pador,
BBITIOJTHEHHE KOTOPBIX 00s13aTesbHO. Hanuure monoKuTeabHOl OLEHKH M0 TPAKTUYECKUM
paboTaM HEOOXOAWMO JJIsI TMONY4eHHUs 3adeTa MO JUCHUIUIMHE, [OITOMY B Cilydae
OTCYTCTBUS Ha YypOKE IO YBAKHUTEIBHOM WM HEYBOKUTEIbHOM mpuunHe Bawm
noTpedyeTcss HalTH BpeMs U BBIMOJHUTH PO YIIEHHYIO pa0oTy.

Coneprxanue pyOeKHOr0 KOHTPOJIA (TOYEK PpYOSKHOTO KOHTPOJIsI) pa3paboTaHO Ha
OCHOBE BOIIPOCOB CAMOKOHTPOJIS, MPUBEIECHHBIX MO KAXK]IOM TEME.

[lo wurToram M3ydeHHUs IUCIUIUIMHBI XUMHUS MPOBOAUTCA AUb(epeHIInpOBaHHBII
3aYer.

B 3adeTHyro = KHWXKY  BbICTaBiserca  auddepeHunpoBaHHas/OMHapHast
(3auer/He3ayeT) OleHKa. 3a4yeT BBICTABJIAECTCS HAa OCHOBAHUHU OLICHOK 3a MPAKTHYECKUE
pabOThl U TOUYKU PYOEHKHOTO KOHTPOJISL.

B pesynbrare ocoenus guciurmmmabl/MJIK Bbl 10TKHBI yMETh:

v HCII0JIb30BATh NPHOOPETEHHBbIE 3HAHHS M YMEHHS B NPaKTHYeCKO
AeSITeJIbHOCTH M IOBCEAHEBHOM KU3HU JJIS:
- TIOHMMaHHs TJIOO0AIBHBIX MPOOJIEM, CTOAUIMX IMEpej YEeJIOBEYECTBOM: 3KOJIOTMUECKUX,
DHEPreTUYECKUX U ChIPbEBBIX;
- OOBSICHEHUS] XUMUYECKHX SBJICHUH, MPOUCXOISIIMX B MpUpoae, OBITY U Ha
IIPOU3BOCTBE;
- 3KOJIOTMYECKH MPABUIBHOT O TOBEICHUS B OKPYXKAIOILIEH CpeJie;
- OLIEHKM BIIASHUA XWMHYECKOIO 3arpsA3HEHUS OKPYKalolled Cpenbl Ha OpraHus3Mm
YEJI0BEKA U JPYTUE KUBBIE OPraHU3MBbIL
- 6e3omacHoil paboThI ¢ BEIIECTBAMU B J1aOOpaTOpUU, OBITY M Ha MIPOU3BO/ICTBE;



- ONpENEeJICHUS BO3MOXXHOCTHM IPOTEKAaHWS XUMHYECKUX IPEBPAICHUHA B Pa3IMYHBIX
YCJIOBUSX U OLIEHKH UX MOCJIEICTBUM;

- pacrio3HaBaHMs U UASHTU(UKAIIMY BOKHEUIIINX BEIIECTB U MaTEPUATIOB;

- OLEHKM KauyeCTBAa NMHUTHEBOW BOJABI U OTIEJIBbHBIX IMHUILEBBIX MPOAYKTOB; KPUTHUYECKOU
OLICHKH JIOCTOBEPHOCTH XUMHUUYECKOM WHGOpPMAIlUK, TOCTYyMaomed U3 pasInuyHbIX
WCTOYHUKOB;

v Ha3bIBATh: W3yYEHHBIE BEIIECTBA 110 «TPUBMAIBHOW» WM MEXKIYHAPOIHOM
HOMEHKJIaTypam;

v onpepeNsiTh: BAICHTHOCTh M CTEIEHb OKUCIEHUS XUMHYECKUX DJIEMEHTOB, THUII
XUMHUYECKOU CBS3U B COCIMHEHUSX, 3apsA]l MOHA, IIPOCTPAHCTBEHHOE CTPOEHUE MOJICKYII,
TUIl KPUCTAIMYECKOW PEIETKHA, XapaKTEp CPEAbl B BOAHBIX PACTBOPAX, OKUCIUTEIb U
BOCCTAHOBHUTEJb, HAIPABJICHUE CMEIICHUS PAaBHOBECUSA II0JI BIUSAHUEM Pa3IMYHBIX
(dhakTopoB, W30MEPHl W TOMOJIOTH, IPUHAIJIC)KHOCTh BEIIECTB K pa3HBIM Kiaccam
HEOPraHWYECKUX COCIUHEHUM, XapaKTep B3aUMHOI'O BIIMSIHUS aTOMOB B MOJIEKYJIAX, THUIIbI
pEaKLMi B HEOPraHUUECKOW U OPTraHUYECKON XUMUU;

v/ XapaKTepH30BaTh: s-, p-, d- 2IEMEHTHI 110 UX MOJOKEHUIO B Ileprommueckoii
cucreMe xuMmdeckux smeMeHToB .M. MennaeneeBa, oOlue XMMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHMYECKMX M OPraHUYECKUX
COCIMHEHM, CTPOCHUE M CBOMCTBAa OpPraHWYECKUX COeIUHEHHH (YrJIeBOIOPOIOB,
cupToB, (EHOJIOB, aJIbJETUJ0B, KapOOHOBBIX KHCJIOT, aMHHOB, aAMHUHOKHUCIOT U
yTJIEBOJOB);

v 00BSICHATH 3aBHCUMOCTH CBOMCTB XMMHYECKOIO DJIEMEHTA M OOPa30BaHHBLIX UM
BEIIECTB OT MOJIOKEHUS B llepuoamyueckor cucreMe XuMHYECKuX »diiemeHToB /JI.M.
MenneneeBa, 3aBUCUMOCTb CBOKMCTB HEOPTAHUYECKUX BELIECTB OT UX COCTAaBA U CTPOCHMUS,
NPUPONY XHUMHUUYECKUX CBA3EH, 3aBUCHUMOCTb CKOPOCTM XHUMHUUYECKOM pPEakuu OT
pa3IMUHbBIX (PAKTOPOB, PEAKIITMOHHOMN CITOCOOHOCTU COSUHEHUN OT CTPOSHUS UX MOJICKYIT;

v/ BBINOJHAThL XHMHYECKHH JKCIHEPUMEHT I[10 pPACHO3HABAaHHMIO BaKHEHIIUX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECCTB, IIOJYYEHHUK) KOHKDPETHBIX BELIECTB,
OTHOCSIIMXCS K U3YYEHHBIM KJIAaCCaM COCIMHECHUM;

v IIPOBOIMTH PACYETHI [10 XMMUYECKUM (POPMYJIaM U YPaBHEHHUAM PEaKIWii;

v OCyHIECTBJSAThL  CAMOCTOSATENLHBIA  IOMCK XHMHYECKOM HMHOOpMALUU ¢
WCIIOJIb30BAHUEM  PA3JIMUHBIX MCTOYHUKOB (CHPABOYHBIX, HAYYHbIX M HAy4dHO —
MONYJIAPHBIX  W3JaHWM, KOMIIBIOTEpHBIX ©0a3 JaHHBIX, pecypcoB HHTepHeTa),
HCIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJOTUM [IJIi O0OpabOTKM W Tepelaudl XUMHYECKOH
nHpopMalnu U e€ MPeACTaBICHUS B pa3IMYHbIX (hopMax.

B pesynbrare ocBoenus qucunianHbl/MJIK Bbl 10MKHBI 3HATS:

v/ poJib XHMHH B €CTECTBO3HAHMM, €€ CBS3b C JPYTMMH €CTECTBEHHBIMUA HAyKaMH,
3HAYEHUE B KU3HHU COBPEMEHHOT O OOIIECTBA;

v BakHeiilIMe XHMHYEeCKHE MOHSITHSI: BEIICCTBO, XMMHYECKUN DJIEMEHT, aroM,
MOJIEKYJla, Macca aTOMOB M MOJEKYJ, MOH, paJuKal, ajljoTpoIus, aTOMHbIE S-, p-, d-
opOMTaIM, XMMHYECKas CBs3b, OJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHCJICHMS, THOpuau3auusi opOuTaneil, MpOoCTPAHCTBEHHOE CTPOCHHE MOJEKYJN, MOJlb,
MOJIApHBI ~ 00BEM  Ta3000pa3HBIX  BEUIECTB,  BEIUECTBA  MOJEKYISIPHOIO U
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HEMOJICKYJISIPHOTO CTPOEHHUS, UCTUHHBIE PACTBOPBI, JJICKTPOJIMTUUYECKAS JUCCOLMALINS,
KUCIOTHO — OCHOBHBIE pEAaKUMKW B BOJHBIX pPacTBOpax, TUIAPOJIU3, OKUCICHUE U
BOCCTAHOBJICHUE, DJIGKTPOJIU3, VYIJEPOAHBIA  CKeJieT, (YyHKIMOHAJIbHAS TPYIINa,
TOMOJIOTHSI, CTPYKTYPHast U30MEPUS;

v/ OCHOBHBIE 3aKOHBLI XMMHH: 33aKOH COXPaHEHHsS MacChl BEIIECTBA, 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTBa, llepmonnueckuit 3akon .M. MenpgeneeBa, 3akoH
ABorajpo;

v/ OCHOBHBIE TEOPHMM XHMHHM: CTPOECHUS  aroMa, XHMHYECKOW  CBS3HW,
ANEKTPOJUTUUYECKON JTUCCOLMALMU KUCIIOT, COJIE U OCHOBAHUM, CTPOCHUS OPraHUYECKUX
Y HEOPTraHUYECKUX COCTMHECHUM;

v/ KjIacCM(UKAIHMI0O ¥ HOMEHKJATYPY HEOPraHUYECKMX U  OPraHMYECKHX
COCIUHCHUM;

v NpHpoOaHbIE HCTOYHHKH YIIIEBOAOPOIOB U CIIOCOOBI HX MEPEPAOOTKH;

v BelleCTBA M MHHEPAIbI, IMIMPOKO HCIOJIb3yeMble B NPAKTHKE: OCHOBHBIC
METaJUThl ¥ CIUIaBbl, MUHEPAJIbHBIC YAOOpEHUS, MUHEPAJIbHBIE U OPraHUYECKHE KUCIIOTHI,
mEnoyr, aMMHaK, YIrJIeBOAOPOAbI, (PEHON, aHWJIMH, METaHOJ, 3TAHOJ, STUJICHTJIUKOIb,
MIepuH, GopMalbAeTHa, aleTalblIeruj, aleToH, TJII0K03a, caxaposa, Kpaxmall,
AMUHOKHUCJIOTHI, OCJIKM, NCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, TIJIACTMACCHhI, KUPbI, MbLJIa U
MOIOIIIME CPEICTBRA.

B pesynbrare ocBoenus auctuuminHe/MJIK y Bac nomxsbl (dopmupoBarbces
CJIEIYIOLIME PE3yJIbTaThI:

JIUYHOCHMHbBIX:

- YYBCTBO TOPIOCTM M YBAKEHHUS K HCTOPHUM M JOCTHXKECHUSAM OTEYECTBEHHOMN
XUMHYECKOM HayKd; XHMHUYECKM T'PaMOTHOE I[OBEJEHHE B MNpOpecCHOHATbHON
JESTENbHOCTU U B OBITY MpU OOpallleHUH ¢ XMMHUYECKMMH BeIlleCTBaMU, MarepualaMu U
IIPOLIECCAMH;

- TOTOBHOCTh K MPOJOJDKEHHUIO OOpa3oBaHUsSI M TMOBBIMICHUS KBaTU(UKAUU B
n30paHHON NpPOPECCHOHANBHON JESATENIPHOCTU U OOBEKTHMBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETECHIIUI B 3TOM;

- YMEHHME WUCHOJIb30BaThb JOCTHKEHUS COBPEMEHHOW XUMHYECKONM HAyKd H
XUMHYECKUX TEXHOJOTUN Jis MOBBIIIEHUSI COOCTBEHHOIO MHTEIUIEKTYaIbHOTO Pa3BUTHS
BBIOpaHHOM NpodeCcCHOHATBHON EeATEeIbHOCTH;

MemanpeomMemHnupix:

- WCIOJIb30BaHWE PA3IMYHBIX BUJOB MO3HABATEIHHON JEATEILHOCTH U OCHOBHBIX
MHTEJUICKTYaJbHBIX ONepaluid (MOCTaHOBKHU 3a1au, (pOpMyIMpOBaHUS THIIO-TE3, aHATN3a
U CHHTE3a, CpaBHEHUs, OOOOIICHUS, CHCTEeMaTH3alli, BBIIBICHUS PUYUHHO-
CIICZICTBCHHBIX CBSI3€H, TOHMCKA AaHaJoroB, ()OPMYIMPOBAHUS BBIBOJOB) IJIsI PEIICHUS
MOCTABJICHHOM 3a/a4l, NpPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUs (HaAOIOaEHUS,
HAyYHOT'O0 SKCIIEPUMEHTA) JUIsl M3y4CHUS] PA3NUYHBIX CTOPOH XH-MHUYECKHX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTal-KUBaThCs B TPO(heCCHOHATbHON
cdepe;

- WCTIOJIb30BAaHNUE PA3IMYHBIX WCTOYHUKOB JIJISI TIOMYYCHHS] XUMHUYECKOW HMH(pOpMa-
[[MY, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTb /I JOCTH)KCHHS XOPOIIUX pE3yJIbTaTOB
npodeccruoHanbHOM chepe;



npeomemHulx:

- ¢(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O MECTE€ XUMHHU B COBPEMEHHOW Hay4YHOM
KapTUHE MHUpa; TOHUMAHHE POJU XUMHU B (GOPMUPOBAHUU Kpyrozopa u (PyHK-
IMOHAIBHOW IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUSI TPAKTUUECKUX 3a/1a4;

- BJIQJICHWE OCHOBOMOJAralOIIMMUA XUMUYECKUMHU TMOHSATUSIMU, TEOPUSIMHU, 3aKOHAMU
M 3aKOHOMEPHOCTSIMH;, YBEPEHHOE I0JIb30BAHME XHMHUUYECKOM TEPMHUHOJIOTUEH U
CHMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMH METOJIaMH HAYyYHOI'O MO3HAHMS, UCIIOJIb3YEMbIMUA B XUMUU:
HaOJIOJIEHUEM, OMNHUCAHUEM, H3MEpPEHHEM, SKCIEPUMEHTOM; YMEHHe o0padarbiBaTh,
OOBSACHATh pe3yJIbTaTbl TMPOBEICHHBIX ONBITOB M JieJlaTh BBIBOJIBI, TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSTh METOIbI TO3HAHUS MIPH PEIICHUHU MTPAKTUUECKUX 3a/1a4;

- cOpMUPOBAHHOCTh YMEHHS J1aBaTh KOJUYECTBEHHBIE OIEHKH U IMPOU3BOJIUTH
pacyeTsl Mo XUMHUUYECKUM (popMysiaM U ypaBHECHUSIM;

- BIIaJICHHE TPaBUJIAMH TEXHUKHU O€30MACHOCTU IMPU HCIOIH30BAHUM XUMUUYECKUX
BEIIECTB;

- copMUPOBAHHOCTHL COOCTBEHHOM IMO3UIIMU IO OTHOIICHUIO K XHMHYECKOU
nHpOpMaIINH, TTOJTy4aeMOM M3 pa3HbIX UCTOYHHUKOB.

Buumanue! Eciu B xome wusyuenuss aucnumimael/MJIK y Bac Bo3HuKamoT
TPYAHOCTH, TO BBl Bcerma Moxkere K MPEnoAaBaTesl0 IMPUUTH HA JIOMOJHUTEIbHbBIC
3aHSTHS, KOTOPBIE TPOBOASATCS CcOryiacHO rpaduky. Bpems mpoBeaeHUs JOMOJIHUTEIbHBIX
3aHATUNA BBl cMOXeTe y3HaTh y TMpernojaBarelis, a TakKe MO3HAKOMUBIIHUCH ¢ TpaduKoM
WX MIPOBEJICHUS, PA3MEIICHHOM Ha IBepy KabWHeTa ImpernoaBaTeris.

B cnyudae, ecniu Bel mponyctunu 3aHsTus, Bel Takke Bcerma MOXKETE NMPUNUTH HA
KOHCYJIBTAIMIO K MTPEMOJAaBaTEIII0 B YaChl JTOMOJHUTEIbHBIX 3aHATHM.



OBPA3OBATEJIBHBIA MAPIHIPYT IO JUCIHUIIJIUHE/MJIK

Tabnuya 1
®opMbI 0TYETHOCTH, 00sI3aTe/IbHbIE JAJIsl CAA4YU KonnuecTBo
MPAKTUYECKUE 3aHITHUS 15
Touku pyOexHOro KOHTPOIIs 16
[IpomesxyTouHas artecTanus mudpepeHnpoBaHHBIN
3a4eT

Kenaem Bam ynaum!




COAEPKXAHUME ANCIIUIIJINHBI

BBeneHne B XUMHIO. HaqubIe METOAbI NIOZHAHUA BEIIECCTB

OcHOBHbIEC MOHATHS U TEPMHUHBI 10 TeMe: SMIIUPUUYECKUE METOAbl MO3HAHUS -
HaOJII0JIEHUE, SKCIICPUMEHT, HCCIIEIOBaHUE, MPOBEPOUYHBIE JKCIEPUMEHTHI (MpsSMbIe U
KOCBEHHBIE); TEOPETUUYECKUE METObI TTO3HAHUS — UAeann3aius, GopMann3aius; aHajius;
CHHTE3; MOJIeNIMpOBaHue (MbICIEHHOE, (PU3nYecKoe, CHMBOJINYECKOE, YUCICHHOE).

Ilnan u3y4yeHus TeMbl:

1. MeToapl SMIMPUYECKOTO YPOBHSI MO3HAHUS.
2. MeToabl TEOPETUYECKOT O YPOBHS MO3HAHMS.
3. MeTtoabl, TPUMEHSIEMBbIE Ha SMIIUPUUECKOM U TEOPETUYECKOM YPOBHAX MO3HAHUS.

Kpartkoe u3jioxxeHnue TeopeTH4ECKNX BOMPOCOB.

Metoa - COBOKYIHOCTH NPUEMOB U ONlePalUil MPAKTHYECKOro u
TEOPETHYECKOr0 OCBOEHMS 1€ CTBUTEIHLHOCTH.

Paznuyaror 2 ypoBHS HAy4HOT' O TTO3HAHMS: SMITUPUUECKUN U TEOPETUUECKUM.

MeToabl 3MIMPUYECKOT0 YPOBHSI MO3HAHUSA

OMNUPUYECKUIT YPOBeHb - XapaKTEPU3YeTCSd HCCICAOBAaHUEM peallbHO
CYIIECTBYIOIUX O00BEKTOB. Ha 3TOM ypoBHE NPOUCXOIUT TPOLECC HAKOIIICHUS
nHpopMau 00 ATUX OOBEKTaX C TOMOIIBIO CIEAYIOIIMX METOAOB: HaOII0JEHHUE,
M3MEpPEeHHE, MOCTaHOBKA IKCIIEPUMEHTOB.

Ha6aiwoaenue — »TO TMEpBOHAYAIBHBIA METOJ SMIIMPUYECKOT0 IMO3HAHUS,
MO3BOJISIOIIMI OTYYUTh MEPBUYHYIO HH(POpMaIHio 00 00BEKTE U3yUEHUS.

Hab6monenue siBasieTcs 1eleHanpaBIeHHbIM, TIJIaHOMEPHBIM, aKTUBHBIM METOJIOM
Hay4YHOI'O MO3HAHUS: OHO BEAETCS JJIsl pelIeHus 3apaHee MOCTaBICHHBIX 33/1a4, CTPOro 1o
COCTaBJICHHOMY HCCII€ZIOBATEJIEM IJIaHY, COrJIACOBAHHOMY C MOCTABJICHHBIMU 33Ja4aMH U
COIMPOBOXKAETCSI AKTUBHBIMH JICHCTBUSIMU U CCIIEIOBATEIIS.

Hab6monenuss Moryr OBITh HEMOCPEICTBEHHBIMH, BOCIIPUHUMAEMbIMUA OpraHaMu
YyBCTB 4YEJIOBEKA, M OIOCPEIOBAaHHBIMU, KOTOpBIE IPOBOASATCA C HCHOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB HAOIIOACHUS: MUKPOCKOIIOB, TEJIECKOIIOB H JIP.

JKCcHepUMEeHT - OTJMYaeTcs OT MeTojaa HaOJIoACHUS TEeM, YTO B XOe
IKCIIEPUMEHTA HCCIEAOBaTEIh MOXET HW3MEHATH YycloBus ( JaBjieHUE, TeMIleparypy,
HalpspKeHUe W T.J. ), YCTpaHATh N000YHBIE (HAKTOPBI, 3aTPYAHSIONIME MPOIECC
HCCIICIOBaHUs. OJKCIIEPUMEHT MOXET IOBTOPATHCS HECKOJIBKO pa3 ISl TOJydeHUs
HauOoJee T0CTOBEPHBIX Pe3yJIbTATOB.

VYcnoBus HaydHOr0 SKCIEPUMEHTA: IEJICHANPABICHHOCTh, HAIMUKUE 0a3bl B BUJIC
HCXOJIHBIX TEOPETUYECKUX IIOJOKCHUN, HaM4yue IUUIaHa TMPOBEICHUU DSKCIEPUMEHTA,
HaIMYUE TEXHUYECKUX CPEJCTB, HAJIMYUE CICIUAIMCTOB HEOOXOJUMOro YpOBHS
KBaJIU (DUKALIHUH.

B 3aBucuMocTH OT XapakTepa IIOCTaBJICHHBIX 3ajad, peliaeMbIX B  XOJIE
AKCIIEPUMEHTA, MOCIIEAHUE MOAPA3ALIAIOTCA Ha UCCIIeI0BAaTEeNbCKUE U MPOBEPOYHBIE.
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HccaenoBarenbckne HarpaBieHbl HA OOHApYKEHUE HOBBIX, HEU3BECTHBIX HAYKe
CBOWCTB M3y4aeMoro o0ObekTa. Pe3yjapbTaToM Takoro sKCIepuMEHTa MOTYT OBITh BBIBOBI,
M3MEHSIOIINE TTPEICTaBICHUS 00 ’TOM O0BEKTE.

IIpoBepouHble PKCIIEPUMEHTHI CIYXKaT JJIsI TPOBEPKU WM MOATBEPKACHUS TEX
WJTU UHBIX TEOPETUUECKUX MOJTOKECHUM.

N3mepenue — 3TO mpoliecc ONpeNesieHUs] KOJIMYECTBEHHBIX 3HAYEHUU CBOMCTB
M3y4aeMoro o0beKTa ¢ HOMOIIBIO CIIEIUAIbHBIX TEXHUYECKUX YCTPOMCTB.

IIpsimble W3MepeHHUsT — D3TO TakKWe HW3MEPEHUs, IPU KOTOPHIX 3HAYEHUE
U3MepAeMON BETMYUHBI BBIIAETCSI HEMOCPEACTBEHHO U3MEPUTENBHBIM PUOOPOM.

[Ipy KOCBeHHOM H3MEpPEeHUM HCKOMOE 3HAuY€HHE BEIMYMHBI OMPENENSIOT IO
M3BECTHOW MaTeMaTH4ecKol 3aBUCHUMOCTH (110 (opMylie), UCIONb3Ys ISl 3TOrO JAaHHBIE,
MOJTYYEHHBIE TIPU MPSAMBIX U3MEPECHUSIX.

MeToabl TeOpeTHYECKOr0 YPOBHS NMO3HAHUSA

Nneanmu3zanmss — mnpejcraBisieT coOOW MBICICHHOE BHECEHUE OIpeeNeHHbIX
M3MEHEHUHN B M3y4aeMblii OOBEKT B COOTBETCTBUU C LEISIMU HccleaoBaHui. B pesynbTare
TaKMX HM3MEHEHHH MOr'yT OBITh HCKJIIOYEHBl W3 PACCMOTPEHUS KaKHUe-TO CBOMCTBa,
MPU3HAKH, CTOPOHBI 00BEKTOB. Takoil mpuéM ymoOeH NpH OMUCAHUM JBHXKCHHS, B TOM
YUCIIe aTOMOB U MOJIEKYII.

Wneanu3anusi MCHoib3yeTcss TOTAa, KOTJa pealbHble OOBEKTHI J1OCTATOYHO
CIOXKHBI JIJISi MMEIOIIMXCA CPEACTB MAaTeMaTUYeCKOro aHaliu3a, KOrja HEKOTOpbIe
CBOWCTBA 3aTEMHSIOT CYILIECTBO MPOTEKAIOIIMX B 00bEKTE MPOLECCOB.

dopmanu3anusa - 3aKJII0YACTC B MCIOJb30BAHUU CHEUHUATBLHOW CHMBOJIUKH,
MO3BOJISIET OTBJEYLCS OT HM3YUEHHS pealbHBIX OOBEKTOB M ONEPUPOBATH BMECTO ITOTO
CUMBOJIaMU (3HaKaMHu ).

MeToabl, NpUMeHsieMble HA MIUPUYECKOM U TeOPETHYECKOM YPOBHSX NMO3HAHMS
(aHaIM3 M CHHTE3)

[lon aHaaM30M MOHMMAIOT paszjelieHne 00beKTa (MBICIEHHO WJIM peajbHO) Ha
COCTaBHBIE YaCTH C LIENbI0 U3YYEHHUSI UX MO OT/AEJIbHOCTH.

[Ton cMHTE30M NMOHMMAIOT COEAMHEHUE COCTaBHBIX yacTeld 0O0beKTa (MBICIEHHO
UJIM peabHO) C 1eIbI0 U3YyYEHUs €ro KaK eIMHOro 11eJIoro.

MopeaupoBanne — OCHOBAHO Ha M3yYE€HHH MOJEIUPOBAHHOIO 00bekTa. Moaeinb
CTPOUTCSL IO MOAOOUI0 OpUTMHANa, HAa HEW BOCHPOU3BOMAST, CBOMCTBEHHBIE OpUTHHATY
MPOLIECCHI U MOJTYYEHHBIE CBEACHUS IEPEHOCATCS Ha MOJECIUPYEMbIl 00bEKT — OPUTHHAIL

Pa3znuyaroT HeCKOJIbKO BUI0B MOJIEJIMPOBAHUSI.

MpicienHoe. K HeMmMy OTHOCSTCS caMble  pa3jiM4HbIe  MbBICIUTEIbHbBIE
Mpe/ICTaBIeHUS B (popMe TeX UM UHBIX BOOOPaX)KaeMbIX MOJIEIIEH.

dusnyeckoe. OHO XapakTepuszyercs GU3MUECKUM MOA00UEM MEXAY MOJEIbIO U
OPUTHHAJIOM.

CumMBo/IHYecKOe — CBSI3aHO C TTOCTPOEHUEM T'padUKOB, CXEM.

Yucaennoe — mozenupoBanre Ha DBM.

IIpakTnyeckue 3aHATUA:
— HE IIPEyCMOTPEHO.

3aganus 1JIs1 CAMOCTOSAITEJIbHOTO BHITIOJTHEHHSI :
11



— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEIBbHOI PadoThI:
— HE NPEAYCMOTPEHO.

Bonpocsl 1151 CAMOKOHTPOJIA 110 TeMe:
OxapakTepu3yiTe HM3BECTHBIE BaM METObl MMO3HAHUSA BEIIECTB U XUMHUYECKUX
SIBJICHU M.

Pazgea 1. O0mas u Heopranm4veckasi XuMHsi

Tema 1.1. O0mue NOHATHS M OCHOBHBIE TEOPHH 001Iel M HEOPTAHMYECKOH XUMMH

OcHoOBHbIE OHATHA U TCPMHUHBI 110 TEME! XUMHUYECKUMN OJICMCHT, XUMHYCCKUM
3HAK; IIPOCTBIC BCUICCTBA, AJUIOTPOIIUA; CIOXHBIC BCIICCTBA, XUMHYCCKAA (I)OpMy.Ha;
XUMHUYCCKUEC PCAKIIUH, YPABHCHUA PCAKINH, XUMHUYCCKOC YPABHCHUC, 3aKOH ITOCTOAHCTBA
COCTaBa BCHICCTBA;, OTHOCHUTCJIbHAA MOJICKYJLIpHAA MacCa, KOJIMYCCTBO BCIICCTBA, MOIJIb,
YUCIIO ABOF&I[pO; MOJEIpHaA MaccCa, 3aKOH COXPAaHCHUA MACChI BCIICCTB.

I1s1aH u3y4yeHus: TeMbI:

1. OcHOBHBIC HOHITHS XUMHH

2. OCHOBHBIE 3aKOHBI XUMHUH.

3. IlpumeHeHHE OCHOBHBIX 3aKOHOB XMMUH TIPU PEIICHUM 33]1a4.

Kparkoe u3jo:xeHne TeopeTH4eCKUX BOIPOCOB.

XUMHYECKUN IJIEMEHT — 3TO ONPEIACIIEHHBI BUJ aTOMOB, XapaKTEPU3YIOIIUKCS
OJIMHAKOBBIM I1OJIOKUTEIIBHBIM 3apsIA0M sA1Pa.

XuUMHYECKUM 3HAK — 3TO ONPEACITEHHBIA CUMBOJIL.

HpOCTbIe Bemiecrea — JTO BCHIECCTBaA 06p330BaHHOC aroMaMmM OJHOI'O
XUMHYCCKOI'O 3JICMCHTA.

AJ'IJ'IOTpOHI/Iﬂ — O6pa?>OBaHI/Ie OOJHUM XHMHWUYCCKUM OJJICMCHTOM HCCKOJIBKHX
IMPOCTHIX BCUICCTB.

Cio:xHble Bemiecrea, HMJIN XHMHYECKHE COCIMHCHHA, - DJOTO BCIICCTBA,

00pa30BaHHbBIE aTOMaMM PA3HbIX IEMEHTOB.

Xumnueckasi ¢opmyJia — 3TO BBIP@KEHHE COCTaBa BeIIECTBA IMPU IMOMOIIU
XUMHYECKHX 3HAKOB (KaY€CTBEHHBIA COCTAaB) U MHJIEKCOB (KOJUYECTBEHHBII COCTaB).

XUMHYeCKHEe PpeakuMH — 3TO I[POLECChl, IMPU KOTOPBIX OJIHM BEIIECTBA
IIPEBPALLIAIOTCS B IPYTHE.

YpaBHeHHsl peaklUM — 3TO CIOCO0 HaNMCaHUs, JAIOLIMM IPEeICTaBICHUE O
MPOXOJISAIIUX B MPOIECCE PeaKIuii KaueCTBEHHBIX U KOJIMYECTBEHHBIX U3MEHEHHUSIX.

XHMMHMYECKHUM YPaBHEHHEM Ha3bIBAIOT YCIOBHYIO 3allMCh XMMUYECKOM peakiuu ¢
MOMOIIBI0O XUMUYECKUX (HOPMYI U KOAP(HUIIMEHTOB.

3akoH nmocTosiHCTBA BemecTBa B (opMynHpoBke (paHuysckoro yuénoro XK.
IIpycra: BcAKoe 4MCTOE BELIECTBO HE3aBUCUMO OT CIIOCO0a €ro MoJy4eHHs] BCETAa UMEET
MOCTOSIHHBIN Ka4YeCTBEHHbBIN U KOJIMYECTBEHHBIN COCTAB.
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OTHocuTeJbHAsA MoJieKyJasipHass Macca (Mr) BemectBa — 310 Oe3pazmepHas
BEJIMYMHA, paBHAsI OTHOILIEHUIO MAcChl MOJIEKYJIbI BemiecTBa K 1/12 maccesl yraepoaa-12.

KonunyecTBO BemecTrBa (n) - 3T0 YHCIO CTPYKTYPHBIX YacTHI] 3TOrO BEILIECTBA
(aToMOB, MOJIEKYJI, 3JIEKTPOHOB, HOHOB U JIp.), 3aKJIIOYEHHBIX B JaHHOM 00 paslie.

B Mexaynaponnoit cucreme enuuui] (CH) 3a €JUHHUILY KOJMYECTBA BEIlECTBA
MPUHSAT MOJIb.

MoJib — KOJMYECTBO BEIIECTBA, KOTOPOE COJAEPKHUT CTOJBKO 4YacTull (aTOMOB,
MOJIEKYJI, HIOHOB M JIp.) CKOJIbKO cofepkuTcsi aroMoB yriepoaa B 0,012 kr. (12r.) 2,
npumepro 6* 10> gacTuiL.

Beanunna 6%10° moan” orHOCHTBCH K byH1aMeHTATBHBIM  (PU3UYECKUM
MOCTOSIHHBIM M Ha3bIBACTCS MOCTOAHHOM ABOraapo (N,).

Mousipnas macca (M) — BenmurHa, paBHasi OTHOLIEHUIO MAacchl BellecTna (m) K
COOTBETCTBYIOIIEMY KOJIMUECTBY BemiecTBa (n). M =m : n

MomnsipHas Macca YMCIEHHO COBHAAAET ¢ OTHOCUTENBHOM MOJIEKYJISIPHOW Maccoi
(Mr).

3aKkoH coXpaHeHHsI Macchl BenlecTBa B GOpMyIHPOBKE pycckoro yaé¢Horo JI.M.
JloMmoHOCOBa: MpH MIOO0H XMMHYECKOW pEaKIMU CyMMapHas Macca MCXOIHBIX BELIECTB
paBHA CyMME NPOJYKTOB PEAKIUH.

IIpakTHyecKkue 3aHATUSA

— HE IPEAYCMOTPEHO.

3ajaHus 151 CAMOCTOSITEJILHOTO BHINIOJIHEHUS :
— HE IPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PpadoThI:
— HE NMPEAYCMOTPEHO.

Bonpocs! 17151 CaMOKOHTPOJISI 110 TeMe:
1. CkosiIbkO JUTPOB M KWJIOrpamMMoB okcuaa yraepoga (IV) momyuutcs npu
CrOpaHuu 5 MOJIb OKTaHa?
2. CKOJBbKO JMTPOB BO3AyXa Morpedyercs Mg cxkuradus 50 . mpomuieHa
(m.y.)?
3. Beluucaure BO CKOJIBKO pa3 MpOMaH Jerde wim Tsokenee Bo3nyxa? Kakosa
Macca | 7. mponaHa  IpU HOPMAIbHBIX YCIOBUSX.
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Tema 1.2. Ilepuoanyecknii 3aKOH M NEPHOAMYECKAS CHCTEMAa XMMHYECKHX
sjeMenToB /.. MenaeieeBa u crpoeHne aroma.

OcHOBHBIC NOHATHA M TepMHHBI MO0 Teme: [lepuoanyecknii 3aKoH,
NEPUOANYECKAs CUCTEMA, IEPUOJ, TPYIIIIA, SJIEKTPOHHAs 000JI0UKa, JJIEKTPOHHOE 00J1aKo,
AIIEKTPOHHAs KOH(UTypalus aroMa.

Ilnan m3ydeHuss TeMbl (pPa3dop XMMHYECKOI0 3JeMEHTA MO NMPeII0KeHHOMY
o0pa3smy):

1. CseneHus, KOTOpble MOXHO TONYy4YUTh HX Tabmuubl: «llepuoguyeckas
cucTeMa XuMu4eckux ayeMeHToB (.M. MennaeneeBay.

2. OmnpenenuTh  MOJOXKEHME  XMMHUYECKOrO  3JeMEHTa B TabJuile
«Ilepuonuueckas cucrema xumuueckux snemeHToB .M. MenneneeBa» (mepuon, psi,
TPYMITy, IOArPYMILY).

3. CocraBUTb D3JEKTPOHHO — TpapUYECKyl0 CXeMy CTpOEHUusS aroma
XUMHYECKOTO 3JIEMEHTA.

4.  CocraBUTh JIEKTPOHHYIO CXEMY CTPOEHHUS aTOMa XMMHYECKOr0 3JIEMEHTA.

Kparkoe u3oxeHne TeopeTH4eCKMX BOIMPOCOB:

IMepuonuueckuii 3akoH B popmyamposke [[.1A. MenaeseeBa: CBOKCTBA
MPOCTHIX TeJ, a TaKke ()OPMbI M CBOMCTBA COCTMHEHUM 2JIEMEHTOB HaXOASATCS B
MEPUOIUYECKON 3aBUCUMOCTH OT BEJIMUMHBI aTOMHBIX BECOB JIEMEHTOB.

[lepuoanyeckuii 3aKkOH — 93TO OOBEKTHUBHBIM 3aKoH Tpuponabl. OH oTpaxaer
B3aUMOCBS3U MEXAY XUMUUYECKUMU AJIEMEHTAMU, KOTOPBIE CYIIECTBYIOT B IPUPOJIE.

Ha ocnoBe nepuoamueckoro 3akoHa JI.M. MenneneeB co3nan NMepUOIUUYECKYIO
CHUCTEMY DJIEMEHTOB.

o R Ilepuognuyeckass cucreMa — 3T0 TIpaduyecKoe
e HOMEP  y300pasKeHHe 3aKOHA NePHUOIUYHOCTH.
CoBpeMeHHasi iepuoauuecKasl cucrema cojaepxurt 114
Rb 37 XUMUYECKUX DJIEMEHTOB, B OCHOBY YIOPSAAOYEHUS KOTOPBIX
8
—»| PYBUOUNA 18lg, II0JI0KEHO CTPOCHUE UX aTOMOB.
85,468 €—— 2
T CBenieHus, KOTOPBIE MOXHO TIOJIYYUTh O KaXIOM
SJIEMEHTA DIIEMEHTE U3  MEePUOJAMYECKOW  TaONMIBI  AJIEMEHTOB:
OTHOCHTE/NIbHARA 1 1
S N MOPSIIKOBBIN (aTOMHBIN HOMEP), CUMBOJI 3JIEMEHTA, Ha3BaHUE
PACMPEAENEHME | DJIEMEHTA, OTHOCHUTEIbHAs aTrOMHas Macca, pacupeieicHUe
SNEKTPOHOB
no cnosm AJIEKTPOHOB 10 CIOSIM.

Ilepyon — 5TO TOPU3OHTAIBHBIM PO IJIEMEHTOB, B
KOTOPOM HMEET MECTO 3aKOHOMEpPHOE H3MEHEHHE CBOMCTB D3JIEMEHTOB OT THITMYHO
METAJUTMYECKUX K TUITUYHO HEMETAJUTMYECKUM U J1ajiee K OJIarOpoTHBIM razaMm.

I'pynnbl  mepuoguueckol cucTeMbl (BepTUKaJbHBIE CTOJIOLBI)  COJEpIKaT
AJIEMEHTHI, CBOMCTBA KOTOPBIX MOA00HBI. Kaxmas rpymnma COCTOUT U3 JABYX MOJATPYIIIL:
IJIAaBHOM U ITOOOYHOM.

DJIeKTPOHHASA 000J109Ka — COBOKYITHOCTb JJIEKTPOHOB B aTOME.
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DJIEKTPOHHOE 00J1aK0 — COBOKYITHOCTh TOYEK B MPOCTPAHCTBE OKOJIO sJpa, TNe
npeObIBaHUE DJIEKTPOHA OoJiee BEPOATHO. DJEKTPOHHOE O00JIAKO MOXKET UMETh (Qopmy:
mapa 3To s- 00JaKo; TaHTelIu — 3TO p- obnako; d- u f- obimaka umeroT OoJee CIOKHYIO
KOH(UTypalUIo.

ITon »2JieKTpOHHON KOH(pUIYpauMed aroMa [OHUMAKT paCIpPEACIICHUE
AIIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM M OpOUTAISIM. DJIEKTPOHHYIO KOH(UTYpaIuio
aTOMOB OMMCHIBAIOT C TTIOMOUIBIO AJIEKTPOHHOU (HOPMYJIBIL.

IIpaBuia HanmUCaHUA YJIEKTPOHHOU (POPMY.JIbI

1.Yucno sIeKTpOHHBIX CIOEB B aroMe OMNpelesisieTcs HOMEpPOM Iepuoja, B
KOTOPOM HaXOJUTCS DJIEMEHT.

2.Yucio >0eKTpOHOB HAa BHEIIHEM YPOBHE JUJISl 3JIEMEHTOB TJIaBHBIX IMOATPYIII
PaBHO HOMEPY T'PYIIIIHL.

3.Y aroMoB 37€MeHTOB MOOOYHBIX MOATPYIIN CHavyaia 3armoIHsAeTCs MpeABHEITHUN
YpPOBEHbB, a 3aT€M CHOBA BHEUTHUH.

IIpakTnyeckoe 3ansiTue:
Ne 1 MopnenupoBanue nocrpoeHus Ilepuonuueckod TaOMUIBI XUMHUYECKUX
JJIEMEHTOB.

3agaHus I CAaMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PadoThI:
— HE MPEAYCMOTPEHO.

Bomnpocs! 1715 caM OKOHTPOJISI 110 TeMe:

1. Tlonp3ysice Tabmuueit «llepuoguueckass cucreMa XUMHYECKHX DJIEMEHTOB)
COCTaBbTE CXEMBbI PACHOJIOKEHUSI FJIEKTPOHOB 110 OPOUTAIISIM M SHEPTETUUECKUM YPOBHSIM
(MEKTPOHHYIO U DJIEKTPOHHO — TPaHUUYECKYI0 CXEMBbl CTPOEHHUSI aTOMOB) KHCIOPOa,
30J10Ta, KPUIITOHA.

2. Tlonp3ysice Tabmuueit «llepuoguueckas cucreMa XUMHYECKHX DJIEMEHTOBY
COCTaBbTE CXEMBbI PACHOJIOKEHUSI FJIEKTPOHOB 110 OPOUTAIISIM M SHEPTEeTUUECKUM YPOBHSIM
(?NEKTPOHHYIO U DJIEKTPOHHO — rpaMyecKyr0 CXEMbl CTPOEHHUSI aTOMOB) XJIOpa, kKeje3a,
panoHa.
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Tema 1.3. CTpoeHue BelecTrsa

OcHOBHbIE NOHATHA H TEPMHHBI IO TEME: XHUMHUYCCKasA CBA3b, HOHHAas CBA3b,
KOBAJICHTHAA CBA3b, KOBAJICHTHAA IOJEAPHAA CBA3b, KOBAJCHTHAA HCIIOJISIPpHAA CBA3b,
MCTAJUIMYCCKAas CBsA3b, BOAOPOJHAA CBA3b.

Iliian n3y4eHus TeMbl (XapaKTePHUCTHKA BU/Ia XUMHYECKOU CBSA3H).
OnpeneneHue JaHHOTO BU/1a CBS3H.

XapakTeprucTuKa JaHHOTO BUJA CBA3H.

Cxema o0pa3zoBaHMs TaHHOTO BUJ1a CBSI3U.

CBolicTBa XapaKkTEpHBIE 1151 BEUIECTB C JAHHBIM BUJIOM CBSI3H.
IIpuMephl BENIECTB C JAHHBIM BUJIOM CBS3H.

Nk =

Kpartkoe u3noxeHne TeopeTH4eCKUX BOIMPOCOB.

XuMHYeCKasi CBA3b — 3TO COBOKYINHOCTb CHJI, JECHCTBYIOIIMX MEXAY aTOMaMU
WJIM TPYIIION aToMOB. B pe3ysnbpTrare AeiicTBUS 3THX CUJl 00pa3yIOTCS MOJIEKYIIbL.

Pa3nnuaroT HECKOJIBKO BUJIOB XUMUUYECKOW CBSA3U.

HNonnasi cBs3b — XUMHMYECKas CBSI3b MEXAY HWOHAMH, OCYIIECTBIsAEMAas
ANIEKTPOCTATUYECKUM NPUTSHKEHNEM. VIOHHBIX COEIMHEHUI CPABHUTEIBHO HEMHOT 0.

Hanpumep: NaCl — xnopun narpust; KF — gropun xamus u ap.

KoBaneHTHass CBA3b — XUMHYECKass CBSI3b, BO3HHMKAIOLIAs B pPeE3yJbTare
oOpa3oBaHus  (CBSI3bIBAIOIIMX)  DJJEKTPOHHBIX map. Takas CBsA3b  XapaKTepHa
MPEUMYIIECTBEHHO JJII HEMETAJIOB U 00pa3yeTcss Mpu B3aMMOJECWCTBUM aTOMOB.
BemectBa ¢ KOBaJIEHTHBIMU CBSI3SIMH MOTYT OBITh TBEPIBIMH, JKUJIKUMH, Ia3000pa3HbIMU
MPU OOBIYHBIX YCIOBUSIX.

KoBajieHTHO# NOJSIPHON CBA3bI0 Ha3bIBAIOT XUMUYECKYIO CBSI3b, 0Opa30BaHH IO
aToOMaMu, IEKTPOOTPULIATENBHOCTh KOTOPBIX OTJIMYAETCS, HO HE3HAYUTEIBHO.

Hanpumep: HCl xnopoBogopoanas kucnora; NH;- ammuak

KoBaneHTHOI HeNOJSIDHON CBA3BI0 HA3bIBAIOT XMMHUYECKYIO CBS3b, KOTOpas
oOpa3yercsi MEXIy aroMaMd C OJIMHAKOBOW JJIEKTPOOTPULIATEIBHOCTBIO, 3a CUET
o0pa3oBaHust OOIIMX AIIEKTPOHHBIX Map.

Hampumep: H, — Bogopox; Cl,— xmop u ap.

MeTta/uindyeckass CBfi3b — O3TO XHMHYECKas CBS3b, BO3HUKAIOIIAs MEXKIY
MOJIOKUTENIBHO  3apsUKEHHBIMM MOHAMHM METAUIOB. BellecTBa ¢ JaHHBIM TUIIOM CBS3U
TyroriaBkue, 00J1a1at0T BICOKOM 3JIEKTPONPOBOUMOCTHIO U TEIIOMPOBOJIHOCTHIO.

Hampumep: Ca — kanpunii; K — xanmuii u ap.

Bonopoanasi ¢cBsi3b — 3T0 0COOBIN BUJ CBSI3U, CBOMCTBEHHBIH TOJIBKO BOAOPONY.
OHa BO3HHMKAaeT MEXIYy MOJIEKYJIaMH, B COCTAaB KOTOPBIX BXOIHUT BOJOPOA U CHIBHO
ANIEKTPOOTPULIATEIBHBIC 3JIEMEHTHI.

Hampumep: C,HsOH — »stanon; B Monekyne JHK ckpemnyieHne a3oTHCTBIX
OCHOBaHMM OCYIIECTBJISIETCS 332 CUET BOJOPOIHBIX CBA3EH, KOTOPBHIE BO3HHUKAIOT MEKIY
aToMaMu aMHJIHBIX TPYNIl U arOMaMH a30Ta WM KHCJIOpoJda JPYroro OpraHu4yecKoro
OCHOBaHUS U Jp.

IIpakTnyeckoe 3ansiTue:
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Ne 2 [lIpuroroBieHue cycrneH3ud KapOoHara kanblusg B Boxe. llomyuenue
AMYJIbCUU MOTOPHOr 0 Macia. O3HaKOMIICHUE CO CBOWCTBAMM U CIIEPCHBIX CUCTEM.

3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

Bonpocs! 17151 caMOKOHTPOJIS 110 TeMe:
1. Vikaxure THn XxuMuueckod cBsi3u B coeauHeHusax H,SO4 CuO; HNO;j;
NaHCOs; Ba(NOs),; FeS; 1.

17



Tema 1.4. Boga. PacTBopbI. DJIEKTPOJIUTHYECKAS TUCCONNANUSA

OcHOBHbIC NOHATHA M TEPMHUHBI II0 TEME. PACTBOPLI;, TOMOI'CHHAas CHCTEMA,
KOHIOCHTpaOusA; MaCCoBasd HOJIA paCTBopéHHOFO BCIICCTBA, paCTBOPUMOCTD,; HaCBIH_IeHHBII‘/’I
pPacTBOp, HeHaCBIHleHHBIﬁ pacTBODP, HCpCCBIH.ICHHBIﬁ pacTBOpP, IBJICKTPOINTUYCCKAA
Aucconranusd; SJICKTPOJIUTHI; HOHBI; KATUOHbI, aHWOHbI; CTCIICHb JUCCOIIUAITUHN.

Ilnan u3yyeHus: TeMsbl.

1.  Boga. CocraB, CBOWCTBA, pOjib B MPUPO/JIC, B )KU3HU PACTEHUMN U KUBOTHBIX.

2. PactBOphI, UX PpOJb B JKU3HEJAEATCIBHOCTH >KUBOTHBIX U PACTUTEIBHBIX
OpraHHU3MOB.

3.  Konnentpauus. YucaeHHOE BBIPaXXEHUE KOHIIEHTPALIMK PACTBOPOB.

4. PacTBOpHMMOCTH BEIIECTB.

5. OCHOBHBIE OJTOXKEHUS TEOPUU IEKTPOJUTUUECKON AU CCOLMAIIUH.

6. CreneHp AMMEKTPOIUTUUECKON TUCCOIUAIINH.

Kpartkoe u3no0:xeHne TeopeTH4eCKUX BOIPOCOB.

B npupone Haumbonee pacnpocTpaHEHHBIM COEAMHEHUEM BOAOPOAA U KHUCIOpOAa
apisierca Boga H,O. Monekyna Boabl IpelcTaBiseT coOOM IUIONb C KOBAJIEHTHOMN
IOJSIPHOM CBSI3BIO MEXAY aroMaMu KuCIopoaa W Boaopoza. Beiencrsue 3Toro Boza
ABJIIETCA YHHUKAJIBHBIM PACTBOPUTENIEM >KHAKUX, T'a3000pa3HbIX U TBEPABIX BEIIECCTB.
Hanuuurem BOIOPOIHBIX CBsi3ed MEXAY MOJEKYJIaMHU BOABI OOBSCHSIOTCS aHOMAUU €€
(Gu3MYecKMX CBOMCTB: MakcuMalibHas MJIOTHOCTh mpu 4°C, BbicOKasg Temmeparypa
KUMEHUs, OoJbllasg Temio€éMKOCTh. Boga — oaMH U3 BaXHEWIIUX (aKTOPOB
KIIMMAaTO000pa30BaHUsl, U3MEHEHUS MUHEPAIbHBIX U MOYBEHHBIX TOKPOBOB 3€MIIH.

PacTtBopbI — 3TO OIHOPOJHBIE (TOMOTE€HHBIE) CUCTEMBI, COCTOSIIME U3 JABYX WJIH
0osee KOMITOHEHTOB, a TAaKXK€ MPOJYKTOB UX B3aUMOJEH CTBUSL.

I'oMmorenHoi#l Ha3bIBacTCsl CUCTEMA, B KOTOPOW HET IOBEPXHOCTU pa3lesia MExXIY
BEILIECTBAMU — KOMIIOHEHTaMH. PacTBOpsl MOryr ObITh ra3000pa3HbIMH (BO31YX),
KUJIKUMU ( MOpCKasi BOJia) ¥ TBEPABIMH (CTalb — PacTBOP yIJIepojia B xKejese).

B oTiimunu oT MeXaHMYEeCKOil cMecH pacTBOp 00J1a1aeT CBOMCTBAMU, OTIMYHBIMU
OT CBOMCTB €ro KOMIIOHEHTOB. Hampumep, BOAHBIM pacTBOp XJIOpHUAA HAaTPHUS
AJIEKTPOIIPOBOJEH B OTJIMYUU OT IUNIICKTPUKOB — BOJBI U XJIOPUJA HATPHUS.

Jlis  Guoyornueckod M CeJNbCKOXO3SIMCTBEHHOM MpPaKTUKU OCOOBI HHTEpec
IIPEJCTaBIISIOT BOJIHBIE PACTBOPBI, TaK KaK OHU SBJBIKOTCS €CTECTBEHHOM Cpelou, B
KOTOPOM Pa3BUBAIOTCS BCE KIIETOYHBIE PEAKIIUU.

KonuenTpanueii pacTBopa Ha3bIBacTCAd Macca WM KOJIMYECTBO PACTBOPEHHOTO
BEILIECTBA, COJIEPXKAIIETOCS B ONpeeIEHHON Macce Uil 00bEME pacTBopa.

CriocoObl BBIp@KEHHSI KOHLEHTpAIlMM PACTBOPOB pa3IUYHBI: MaccoBas JOJIs
pPacTBOPEHHOI0 BellecTBa, OOBEMHAs Ol PACTBOPEHHOIO BELIECTBA, IPOLEHTHAs
KOHLICHTpALUs U JIp.

MaccoBasi 1015 (®) pacTBOPEHHOI0 BeniecTBa — 3To0 Oe3pazMepHas Gpusndeckas
BEJIMYMHA, PaBHAsl OTHOLLEHUIO MacChl paCTBOPEHHOIO BEILIECTBA K MAacce pacTBopa.
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MaccoByto 10110 OOBIYHO BBIPAKAIOT B JOJSAX E€ICHUIIBI WM B TPOIEHTAX
(MacCOBBIH MPOLIEHT). ® = My py I Mppy HIK O = (My_pa 1 Mppa) * 100%

MaccoBas 10751 pacTBOPEHHOIO BEIECTBA XJIOpUaa HaTpusi B Boje paBHa 0,1 nium
10%. D10 o3Hauaer, 4TO B pacTBOpe xjopuaa Hatpus maccoil 100 r. cogepKuTcs XJI0pua
Harpus Maccou 10 r. u Boga maccoit 90 r.

PacTBOpMMOCTBI0 HAa3bIBACTCS CIIOCOOHOCTH BEIIECTB PACTBOPATCA.

HachblleHHBIM Ha3bIBAlOT PACTBOP, B KOTOPOM JaHHOE BEIIECTBO OOJIbIIIEC HE
pacTBOpsieTcsl TpU JaHHOM Temreparype. HachllieHHBII pacTBOp HaXOAUTCA B
PABHOBECHH C OCAJIKOM.

HenachlmeHHBIM Ha3bIBAIOT PacTBOP, B KOTOPOM JaHHOE BEIIECTBO €IIE MOXKET
pacTBOPSATCS MPU JaHHOU Temreparype.

B HeHachIIIEHHOM pacTBOPE COJAEPKUTCS MEHBIIE BEIIECTBA, & B MEPECHIIICHHOM
— 0oJIbIIie, Y€M B HACHIIIIEHHOM.

DJIEKTPOJIMTHYECKOH JuUccOolMAlMedl Ha3bIBaeTCS pacnajg dJICKTPOJIUTOB Ha
WOHBI IPU PACTBOPEHUH UX B BOJIC WJIM PACILIABJICHUH.

OcHOBHBIE MOJIOKEHHUSI TEOPUH IJIEKTPOJIUTHYECKOH M CCONNMALMH

1. DJaekTpOJMTHI — 3TO BEIIECTBA, KOTOPhIC MPU PACTBOPEHUU B BOJE WJIU B
pacraBjIeHHOM COCTOSIHUU PACIaatoTcsl (IUCCOUMUPYIOT) Ha UOHBI.

HoHbl — 3TO aroMbl WM TPYIIBl aTOMOB, O0JAJAIOIINE TOJOKUTEIBHBIM HITU
OTPHULIATEIILHBIM 3aPSIOM.

DNEKTPOIUTaMU SIBJISIFOTCS COCAMHEHHS C MOHHOM WJIM KOBAICHTHOM IMOJSPHOM
CBsI3bI0. B BOJHBIX pacTBOpax MOHBI XMMHUYECKHU CBSI3aHBI C MOJICKYJIaMU BOJBI, TO €CTh
OHM THUJpaTUpOBaHbl. Ho mpu cCOCTaBICHUM XUMHYECKUX YPaBHEHUN IUCCOIHAIIMS
MOJICKYJI BOJIbI HE YUUTHIBACTCS,

NaCl - Na" + CI
WOH XJIOpUI-UOH
HaTpusd
['mpparanuss MOHOB — OCHOBHAs IIpUYMHA aucconuanuu. Hesnexrposudramu
SBJISIIOTCS BEIIECTBA C KOBAJICHTHBIMU HEMOJISIPHBIMU WJIM MAJIONOJISIPHBIMU CBA3AMHU. OHU
MOJT JCVCTBUEM PACTBOPUTEJIEN HE HOHU3UPYIOTCA, U TIO3TOMY UX PACTBOPBI HE TTPOBOJISAT
AIEKTPUYECKUH TOK.
2. HoHBI 1 aTOMBI OJJHUX U TEX K€ BJIEMEHTOB OTIMYAIOTCS APYTr OT Apyra Kak
10 CTPOCHUIO TAaK U MO cBorcTBaM. Hammpumep:

Artom Na’ Nou Na'
1s* 2s° 2p° 3s' 1s* 2s* 2p°
Amomer  HaTpug  JErKO  OTHAIOT Honvr HaTpusi HE OTIAIOT DJICKTPOHBI,
Hapy>KHbIE MO3TOMY  HE MOTYT OKHCIATBCSI M C
3! — ANEKTPOHBI, TO3TOMY OHHM BOJIOM HE pearupyror.
XUMHYECKH Nonbl  Hatpuss  HEOOXOAUMBI  JIJIs

OYCHb  aKTUBHBI:  OKHUCJISIOTCS  Ha OpraHu3Ma 4eJIOBeKa M KUBOTHBIX.
BO3yXE,
pearupyroT ¢ BOJIOM U T. 1.
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3. [Ilox pelicTBHEM SJIEKTPUYECKOTO TOKA HOHBI MPUOOPETAIOT HAIPaBJICHHOE
JBI)KCHUE: TIOJOKUTEIFHO 3apsHKEHHBIE HWOHBI JBHIXKYTCS K KaTony (KaTHOHBI),
OTPHUILIATENIBHO 3apsHKEHHBIE — K aHOAY (aHHOHBI).

Kamuoner: K, Ca”" , Al , NH, ", Cu*’ Anuoner: CI' SO~ , HSO4
PO, , S~

UYem 60JIbITIIE HOHOB B PaCTBOPE, TEM OOJIBIIE €T0 IEKTPOOTPUILIATEIHHOCTD.

4. DJEeKTPOJUTHYECKAS I CCOIMAIINS — OOpaTUMBINA MpoIlecc.

[ToaTOoMy B ypaBHEHUSIX JUCCOIIMAIIMM CTABAT 3HAK O0OPATUMOCTHU ().

['maBHBIE HOHOOOPA3yIOIIKE BEIIECTBA — KUCIOTHI, OCHOBaHUS, COJIH.

JAuccoumamus KUCJIOT
1) OMTHOOCHOBHOM — UJIET B OJIHY CTYICHB: HCl < H + CI
2) TByXOCHOBHOM — UAET B ABE CTYICHU: [cr. H,CO; & H + HCOy

Ilcr. HCO; < H' + CO5”
OneIT MOKa3bIBACT, UYTO €CIM pachaja 3JIEKTPOJMTA UJIET MHOTOCTYIEHYaTo, TO
JIMCCOITMAITYSI 110 TTEPBOM CTYIEHH BCET/1a BBIIIIE, YEM 10 BTOPOM U TPETEil.
3) TpEXOCHOBHOM — UJET B TPU CTYICHHU: Icr. H;PO4 < H + H,PO,
Ilcr. H,PO, « H' + HPO,”
Il cr. HPO, < H + PO,”

Won Bogopona H' - HOCHTENb KHCIOTHBIX CBOICTB.

JAuccoumanusi OCHOBaAHUM
1) onHOKHCIIOTHOTO — UAET B ONIHY cTyneHb: NaOH « Na" + OH
2) IBYXKHUCJIOTHOI'O — UJIET B JIBE CTYICHHU: Icr. Ca(OH), « OH + CaOH"

Ilcr. CaOH < OH + Ca”™
3) TPEXKUCIOTHOTO — UAET B TPH CTYICHU: Icr. Fe(OH); & OH + Fe(OH)>
Il cr. Fe(OH), « OH + FeOH™
Il cr. FeOH « OH + Fe'

I'mapokcun —uon OH™ - HOcCHUTENh OCHOBHBIX CBOMCTB.

JAuccoumanus cosieu
1) cpenHux — UIET TONBKO B OAHY CTymeHb:  Na,SO4 <> 2Na  + SO42'

2) KUCIBIX — UAET CTYNEHYATO: [cr. NaHCO; < Na' + HCOy
Ilcr. HCO; < H + CO5”
3) OCHOBHBIX — UJIET CTYIEHYATO: Icr. CaOHCl < CI' + CaOH "

Ilct. CaOH > OH + Ca™

O moJIHOTE IUCCOIMAIINU CYIST MO0 cmeneHu ouccoyuayuu, KOTopas MOKa3bIBaerT,
KaKasl 9acTh MOJICKYJI paCTBOPEHHOIO BEIIECTBA paciaaach Ha HOHBI.

Crenenb auccoumanum (@) - 3TO OTHOIICHUE 4YHCIIA AUCCOLMHUPOBAHHBIX
MOJIEKYI (n) K 00IIeMy YHUCITy pacTBOPEHHBIX MoJieKy (N).

(@) = n:N*100%

CrereHb JUCCOIMAIIMKM 3aBHCHUT OT TPHUPOJBI DJCKTPOJIUTA M PACTBOPUTENS, OT

KOHIICHTPAIIMHU PacTBOpPa, TEMIIEPaTyPHI.

IIpakTnyeckoe 3ausiTue:
Ne 3 [IpuroToBieHre pacTBopa 3aaHHOM KOHIEHTpauu. OnpeneneHne MacCoBOR
JIOJIM PacTBOPEHHOI'O BELIECTBA.
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3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

Bonpocsl 1151 cCaMOKOHTPOJISI 10 TeMe:

1. PacrtBopsl. PacTBOpEHUE.

2. IlpuBenute nBa mpuMepa peakuuu HeWTpanuzauu. [louemy sTa peakuus
HOCUT TaKO€ Ha3BaHUE?

3. OcHOBHBbIE TONOKEHUS TEOpUU SMEKTPOTUTAUECKON AU CCOLIMAIUM. .

4. Jluccoumauus KAcCioT.

5. Jucconmanus meaoueu.

6. Jluccoumanus coJiei.
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Tema 1.5. Kinaccupukanuss HeOpraHu4ecKuxX COeITMHEHUI U UX CBOMCTB

OcHOBHbBIE NMOHATHS W TEPMHMHBI MO TeMe: KiIacCU(UKALMS HEOPraHUYECKUX
BEILIECTB; OKCHJbl: OCHOBHBIE OKCHJbI, KHCIOTHBIE OKCHUJIbI, aM(pOTEpPHbIE OKCHJIbBL;
OCHOBaHU, aM(pOTEpHbIE OCHOBAHUS, KUCIOThI, KUCIOTHBIE OCTaTKU, OCHOBHOCTb, COJIM:
CpeIHHE COJIU, KUCIBIE COJIM, OCHOBHBIE COJIM.

I1s1aH u3y4yeHus: TeMbI:
1. Krnaccuduxaiys HeOpraHMYeCKrX BEIIECTB.
Oxcuapl ¥ UX CBOMCTBA.
OcHoBaHUs U UX CBOWCTBA.
Kucnotsl u ux coiicra.
Conu u ux cBoiicTaa.

Nk

Kpartkoe u3n0:xeHne TeopeTH4eCKUX BOIMPOCOB.

[lon kaaccupukanmeil MOHUMAIOT  OObEAMHEHUE  Pa3HOOOpA3HbIX U
MHOTOYUCIIEHHBIX XHMHWYECKUX BELIECTB B OINPEACIEHHBIE TPYIIbl HIH KJIACCHI,
o01a1aloIIMe CXOIHBIMA XUMUYECKUMU CBOMCTBAMH.

Heopranuueckue BemecTsa

IIpocmuie gewecmea CnooicHvle sewecmaa
MeTtanisl Oxcuapl
Hemeraiminl OcHoBanug

Kuciotsl
Comu

OKCI/I)IaMl/I Ha3bIBAOTCA XUMHUYCCKHUC COCAUMHCHUA, COCTOAINMNC U3 IBYX
QJICMCHTOB, OAVUH U3 KOTOPBIX KHUCJIOPOA B CTCIICHU OKUCIICHUA (-2)

Kuaaccndpukanus okcuaos

ConeoOpazyronue OKCH bl Heconeobpasyromiue (6e3pa3iuuHbie)
OCHOBHBIE OKCHIBI

KHUCIIOTHBIC NO, CO, H,Ou np.
am@oTepHbIe

OcCHOBHBIE OKCHABI — 3TO OKCHJbI, KOTOPBIM COOTBETCTBYIOT THIPOKCH]IBI,

OTHOCSIIIMECS K KJIAacCy OCHOBAHWH (TOJBKO OKCHJIbI METAJJIOB: IIEJIOYHBIX, HMIETOYHO-
36MEJIbHBIX, MAarHus, a TakK)Xe BCEX OCTAJBHBIX METAUIOB B HMX HHU3IIUX CTEHEHIX
okucnenus: Na,O, CaO, CuO, CrO u ap.).

KuciaorHble OKCHABI — 3TO OKCHJBI, KOTOPHIM COOTBETCTBYIOT THIPOKCHIBI,
OTHOCSIIIMECS K KJIacCy KUCIOT (3TO OKCHAbl HEMETAJJIOB, a TAKKE METAJIOB B BBICIIHX
crenensx okucienus: SO, , SO;, CO, , N,O3, Cl,07u ap.).

AM$OTepHBIMH Ha3bIBAIOT TAKKE OKCHIBI, KOTOpPBIC 00JIaHar0T ABONCTBEHHBIMH
CBOWMCTBAaMU: B OJHUX PCAKIIHUIX MPOSBIISIFOT CBOMNCTBA OCHOBHBIX OKCHJIOB, a B APYI'UX —
KHCJIOTHBIX OKCHJOB (3TO OKCHJIBI HEKOTOPBIX METAJUIOB TJIABHBIX MOATPYIIT: OCpHUINS,
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MarHus, a TaKKe OKCHJBI HEKOTOPBIX METANIOB MOOOYHBIX MOATPYII TEPUOINYECKOM
cucTeMbl XuMu4eckux sJemeHToB JI.MI. MeHneneeBa B TPOMEKYTOUHBIX CTEHEHIX
okucnenus: BeO, AlL,O;, ZnO, Cu,0s5, Fe,Osu ap.).

OCHOBaHMSAIMHM HA3bIBAIOTCSA DJEKTPOJIUTHI, TPU JUCCOIUAIMH KOTOPHIX B
Ka4eCTBE aHUOHOB 00Pa3yl0TCs TOJIbKO TUPOKCHI-UOHBI.

Yucno TUAPOKCUI-MOHOB B OCHOBAHHMM ONPEIEISETCS CTENEHbI0 OKHUCICHUS
meramra: Na”'OH, Ca*(OH), , AlI”(OH);.

Knaccupukanus ocHoBaHUM
1. [To yncny ruapoOKCOrpymim:

- ogHokuciaotrHele NaOH;

- neyxkucinotaeie Ba(OH),;

- MHorokuciotueie Al(OH);, Sn(OH),

2. Ilo creneHu nUCCOIHUALINN:

- cuJIbHbIE (MEIOYN — TUIPOKCHIBI IIEJIOYHBIX U IIEI0YHO-3eMENbHBIX METAJUIOB);

- cpeaaue Mg(OH), ;

- cnabsie (NH4OH u HepacTBopuMbIe B BOJIE€ OCHOBAHUSA)

3. I1o pacTBOpUMOCTH B BOJIE:

- pacTBOpUMEBIE — 3TO OCHOBaHHS MeTauioB I u Il rpynn mepuoauveckoil cucTeMbl
xumudeckux anemeHtoB J.M. MenpaeneeBa (kpoMe OepuiUIMsg MU MarHus); TUIPOKCH]L
ammonus NH,OH.

- HepactBopumsie, Haripumep: Cu(OH), , Fe(OH),

I'uapokcnabl, KOTOpbIE B3aUMOACHCTBYIOT C KHCJIOTaMU U IIEJIOYaMH C
oOpazoBaHueM cosieid, Ha3piBatoTcs amgorepubiMu ( Be(OH), , Zn(OH), u np.).

Kuciorammn Ha3bIBAaIOTCS JIEKTPOJMTHI, IPH JAUCCOIMAIIMN KOTOPBIX B KayeCTBE
KaTHOHA 00Pa3yloTCs TONbKO KaTHoHk! Bogopona (HCl « H + CI).

OrtpuniarenbHble HOHBI, KOTOPbIE 00Pa3ylOTCs B Pe3yJbTare OTPhIBA OT MOJIEKYJIbI
KHUCJIOTHl OJHOIO WJIM HECKOJbKUX arOMOB BOAOPO/AA, HAa3bIBAIOTCA KHCJIOTHBIMH
ocratkamu (Cl, HSO, *, SO, 2').

OCHOBHOCTH — 3TO YHKCJIO aTOMOB BOJIOPOJa KHUCIOTHI, COCOOHBIX 3aMEIaThCs
aroMaMy MeTajiia ¢ 00pa3oBaHUEM COJIU.

Kaacenpukanms Kucaor

1. ITo cocrasy: - kucnoponcoaepxkane (H,SO4 — cepHas kuciora);
- 6eckucnopoanbie (HCI — xnopoBogopoHas KUCaoTa).
2. Ilo OCHOBHOCTH: - onnoocHoBHbIe (HCI, HNOs, HBr);

- neyxocHoBHbIe (H,SO4, H,SO3);
- mHoroocHoBuelie (H3PO4, H;BOs).
3. Ilo creneHu quccoIranuu - cunbHble (H,SO4 HC);
- cpeanue (H;PO, . H,SO3);
- cnabwie (H,CO5, H,S).
CoasiMu Ha3bIBAIOTCS AJICKTPOJMTHI, MPU JAUCCOIMAIMK KOTOPBIX 00pa3yroTcs
KaTHOHBI METAJIJIOB (2 TaKk)Ke KaTHOH NH,") 1 aHHOHBI KM CIIOTHBIX OCTATKOB.
Kuaaccnpukauus coJieit
1. Cpeanue, HJIH HOPMAJIbHBbIE, COJIM - 3TO MPOAYKTHI MOJHOTO 3aMEIICHHS
aToMoB Bojopoa B kuciore aromamu Metaimia (K,SO4, Ca(NOs),).
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2. Kucjable oM — 5TO MPOJAYKTHl HEMOJIHOIO 3aMEIICHHUs aTOMOB BOJOPOAA B
JIBYX- WJIM MHOTOOCHOBHOM KucyioTe Ha aroMbl MeTaiuia ( NaHCO; , KH,POy).

3. OcHOBHBIE COJIM — ITO MPOAYKTHI HEMOMHOro 3ametenus rpynn OH B nByx-
WJTM MHOTOKH CJIOTHOM OCHOBaHUU Ha kucjoTHb ocratok ( CaOHCI , Al(OH),Cl).

IIpakTHyecKkue 3aHATUSA

Ne 4 VcneiTanue pacTBOPOB KUCIOT MHIAMKATOpaMH. B3auMoneicTBUe KUCIOT C
MeTaJlIaMH, OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMH.

Ne 5§ VcneiTanue pacTBOpOB LIENOYEH MHAMKATOpaMH. B3anmoneicrBrue menovyei
c coyisiMu. Pa3znoxeHne HepaCTBOPUMBIX OCHOBAHU.

Ne 6 BzaumopeiicTBue cojied ¢ MeramiamMu. BzauMojaeicTBue coned apyr ¢
npyroM. ['maponus coner pa3auyHOro TUIIA.

3ajaHus 151 CAMOCTOSITEJILHOTO BHINIOJIHEHUS :

— HE IPEAYCMOTPEHO.

®opMa KOHTPOJISI CAMOCTOSATEIbHON PadoThI:

— HE IPEAYCMOTPEHO.

Bonpocsl 1151 cCaMOKOHTPOJISI IO TEMe:

1. XuMu4deckue CBOMCTBA OKCHIOB.

2. Onpenenenue, kiaccupUKalms, HOMCHKJIATypa OKCH/IOB.

Onpenenenue, kiaccuukanus, HOMEHKJIATypa TUIPOKCHIOB.
XUMHYECKUE CBOMCTBA TUAPOKCHUIOB.
Onpenenenue, kiaccuukaiys, HOMEHKJIATypa HEOPraHUUEeCKUX KU CIIOT.
XUMHUYECKHE CBOMCTBA HEOPraHUUYECKUX KUCIIOT.
Onpenenenue, kiiaccudukaiys, HOMEHKJIaTypa COJIeH.
XUMHYECKUE CBOKMCTBA COJIEH.
VYkaxuTte Kiaccel BemecTB U Ha3oBuTe 3TH BemectBa: CuO; HNO;; MgCly;

W kW

H;PO..
10.CocraBpTe ypaBHEHHS peakUUi I LETOYKH IPEBPALLICHUN:
C— CO; —» MgCO; — MgO — MgCl, —» Mg
11.CocraBbTe ypaBHEHUS peakIuil Ui LIEMOYKH MPEBPaIICHHI:
Cl,— HCI — CuCl; — Cu(OH); — CuSO4 — Cu
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Tema 1.6. Xumnuyeckue peakumu

OcHOBHBbIE IOHATHSI U TEPMUHBI M0 TeMe: OKHCIUTEIBHO - BOCCTAaHOBUTEIILHBIC
PaKlUM, OKUCIUTEIb, BOCCTAHOBHUTEIND, MPOLIECC OKUCICHUS, MPOLIECC BOCCTAHOBJICHHUS,
peaKkiusl COCNMHEHMS, PEaKIus Pas3JIOKCHUs, PEakius 3aMelleHUs, peakius oOMeHa,
peakius  HEeUTpaau3aluu,  TeroBo  3(PdekT,  dIK30TepMUYECKHE  pPeakilvH,
OHIOTEPMUUECKHUE PEaKIUM, OOpaTUMbIC peakIiuh, HeoOpaTHUMble pPEaKlHH, HWOHHBIC
peaxiuu.

Ilnan u3yyeHus TeMsbl.

1. Kiaccudukanus XuMUYECKUX peakIuii 0 U3MEHEHUIO CTEIIEHH OKUCICHUS.

2.  Knaccudukanus XMMUYECKUX PEAKUUHA IO YHCIY U COCTaBY HCXOAHBIX U
00pa3yronMXcs BeIIECTB.

3.  Kiaccudukanusa XuMUYeCKUX peakiui mo TerioBomy dhdexry.

4. Knaccudukanus XMuMAYECKUX PEaKIU M0 MPU3HAKY 00 paTUMOCTH.

Kparkoe u3jo:xeHne TeopeTH4eCKUX BOIPOCOB.

Kunaccnpukanmuss XuMU4eCKHX peaKIMi 10 K3MEHEHHUIO CTeNeHH
OKHCJICHUS.

OKHnCINTEIBHO — BOCCTAHOBUTEIbHBIMHM HA3bIBAKTCS PEaKUUM IIPU KOTOPBIX
U3MEHSAIOTCA CTENEHW OKHUCICHHUS OJJEMEHTOB, BXOISIIMX B COCTAaB pearupyrommx
BEILIECTB.

OxucanTes M — 3T0 aTOMBbI, MOJIEKYJIBI MU HOHBI, TPU COEIUHSIOIINE 3JIEKTPOHBI.

BoccranoBuTeIM — 3TO aTOMBI, MOJIEKYJIbI UM MOHBI, OTAAOIIUE YJIEKTPOHBI.

IIpouecc okucjieHHs: — 3TO MPOLIECC OTAAYU DJIEKTPOHOB IPU KOTOPOM CTEIEHB
OKHUCJIEHUS YBEJTMYUBACTCS.

IIponecc BOCCTAHOBJIECHHUS — O3TO MPOLECC MPUCOEAUHEHUS DJIEKTPOHOB IIPU
KOTOPOM CTETIEHb OKUCIICHUS TOHUKAETCS.

Hampumep, peakuust TopeHHs] aMMHAKa B KU CIOPOJE.

NH," + on — N20? + 1,02

4 |BoccranoButens N» - 5¢ — N MPOLIECC OKUCIECHHUS

5 |OKACIINTEND 020+ de — 207 MPOIECC BOCCTAHOBJICHUS
4NH3 + 502 = 4NO + 6H20
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Kunaccnpukanus XuMu4ecKMX peakui mo 4YucjIy u COCTaBy
HCXOIHBIX M 00pa3yIOIIMXCH BElIeCTB
Peakuum coeauHeHMsi — 3TO peakLUM, IPU KOTOPBIX U3 HECKOJBKUX BEILECTB
o0pasyeTcsi OJHO BEILECTBO, O0JIEE CII0KHOE, YEM UCXOHBIE.
N2+ 3H2 = 2NH3 SOQ + HQO = HQSO3
Peakuum pasiioxkeHusi — 3TO PEAKLUUU, NPU KOTOPBIX M3 OJHOI'O CI0XKHOI'O
BEILIECTBA 00Pa3yIOTCsl HECKOJIbKO 00Jiee MPOCTHIX BEIIECTB.
CaCO3 — CaO + C02 HQSO3 — SOQ + HQO
Peaknuuun 3amemeHusi (BBITECHEHHMSI) — 3TO PEAKLUMH, MPU KOTOPBIX IPOCTOE
BEILIECTBO B3aUMOJIEHCTBYET CO CIOXHBIM, 00pa3ysi HOBOE MPOCTOE BEIIECTBO U HOBOE
CJIOXKHOE.
Zn + 2HCI] = ZnC12 + H2 2KBr + C12 = 2KCl1 +BI'2
Peakunu o0MeHa — 3TO peakidM, NMPU KOTOPHIX JIBAa BEUIECTBA OOMEHUBAIOTCS
CBOMMHM COCTAaBHBIMHU YacCTsIMHU, 00pa3ys ABa HOBBIX BEILIECTBA.
Ba C12 + Naz SO4 = 2NaCl + BaSO4
Peakunu HeiiTpaam3aumu (YacTHBIM ciiydail peakiuu oOMEHa) — 3TO peakluu
B3aUMOJICCTBUSL OCHOBAHMUS C KM CIOTaMU.
2KOH + stO4 = KQSO4 + 2H20
Kunaccnpukanmnss XuMu4eCKHX peakui mo TermioBomy 3¢ dexry
KomuuecTBO TEMIOTHL, KOTOPOE BBIIEISETCS B PE3YJbTATE PEAKIUU, HA3bIBAETCS
TeII0BbIM 3P PEeKTOM TaHHON XMMUYECKON PEaKIUU.
IK30TepMHUYECCKUMH HA3bIBAOTCS PEAKIMU, KOTOPBIE MPOTEKAOT C BBIICICHUEM
TETUIOTHI.
H, + Cl, = 2HCI + 184,6 x/Ix
JHAOTEPMHUYECKMMHU HA3bIBAIOTCS PEAKIIMHU, KOTOPBIE MPOTEKAIOT C MOMIOIIECHUE
TETUIOTHI.
1/2N2 =+ 1/202 = NO - 90,4 KI[)K
Kunaccnpukanus XuMu4ecKuX peakiui mo Nnpu3HaKy o0paTuMocTH
HeoOpaTtumbIMM Ha3bIBaIOTCS TAaKWE PEAKIIMU, KOTOPBIE NMPOTEKAIOT 10 KOHLA, T.
€. 10 IIOJIHOI' 0 U3PACXO0I0BaHUs OJHOIO U3 PEAarupyroLIUX BELIECTB.
Al Cl; + 3AgNO; — 3AgCl| + AI(NOs);
OO0paTuMbIMH Ha3bIBAIOTCS XHUMHUYECKHE PEAKLUHH, MPOTEKAOIINE MPHU JTaHHBIX
YCIIOBUSIX BO B3aUMHO IIPOTUBOIIOJI0KHBIX HAIIPABJICHUSIX.
N2 =+ 3H2 <~ 2NH3

IIpakTHYecKoe 3aHATHE
Ne 7 3aBUCMMOCTb CKOPOCTM XMMHYECKOM PEAKIIMU OT MPUPOJbI pearupyromunx

BCIICCTB HA IIPUMECPC BBaHMOHCfICTBHH MCTAJUZIOB C KUCIIOTaMH U COJISIMU.

3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIbHOI PadoThI:
— HE NMPEAYCMOTPEHO.
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Bomnpocsl 17151 CAaMOKOHTPOJISA 110 TeMe:

1. Peakuuu nonHoro ooOMeHa, yCI0OBHUS UX HEOOPAaTUMOCTH.

2. CocraBbT€ MOJIEKYJISIDHOE, TIOJHOE HOHHOE M COKpPAamIEHHOE HMOHHOE
YPaBHEHHUS pEAKIIMH B3aM MOJCUCTBUS XJIOPU/IA ATIFOMUHUS C TUIAPOKCHIOM HATPHS.

3. CocraBbTe YypaBHEHHUsI pEaklMU JKejle3a C MPOCTBIMU UM CJHOKHBIMU
BellecTBaMu. [lokaxkuTe mepexol 3JIEKTPOHOB M MOSICHUTE, YTO OKHUCISETCI U 4TO
BOCCTAHAaBJIMBAETCsl, UTO SIBJIAETCS OKUCIUTENEM U YTO BOCCTAH OBUTEIIEM.

4. 3akoHUMTE YpaBHEHMS pPEaKUMil, COCTAaBbTE JJIEKTPOHHBIE YPaBHECHUS
OKHUCJIEHUS-BOCCTAHOBJIEHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTENb, PAaCCTABHTE

KO3 (HULIMEHTHI:
No+H,=...... ; Cu+ H,SO4(koHIL.) = ..........
Tema 1.7. MeTa/lJIbl H HEMETAJNJIBI
OcHOBHBIE TOHSATHSI W TEPMHHBI MO  TeMe:  IMHPOMETALTypPIHs,

THAPOMETAILIYPIrus, 3JICKTPOMECTAIIYPIUA, A IFOMUHOTCPMUS, T'AJIOI'CHEI.

I1;1an u3y4yeHus: TeMbl.

1. Obmue pusnyueckue cBOMCTBA METAJIJIOB U HEMETAJLJIIOB.

2. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB — METAJUIOB OT MoJiokeHus B [lepuonnueckoi
cucreMe xuMmuueckux 3neMeHToB /.M. Menpaeneena.

3. Obuwme crocoObl MOJTY4EHHS] METAIIIIOB.

4. 'enernueckas cBs3b.

Kparkoe u3jnoxeHune TeopeTH4YeCKNX BONMPOCOB.

O0mme ¢pusnyeckue CBOMCTBA METAJJIOB.

BolpmMHCTBO XMMHYECKMX DJJIEMEHTOB OTHOCAT K MetautaMm — 92 u3 114
M3BECTHBIX JJIEMEHTOB. Bce MeTaibl, KpoMe PTYTH, B OOBIYHOM COCTOSSHUM TBEpHAbIC
BEIIIECTBA U UMEIOT psAJl oOmuX cBoMcTB. OOIME CBOMCTBA METAJIOB: METALIBI — 3TO
KOBKHE, TUIACTUYHBIC, TATYYHE BEIIECTBA, HMEIONIME METALIMUYECKU OJIeCK U
CIOCOOHOCTh TPOBOAMTH TEIJIO M JJIEKTPUYECKUM TOK. ATOMBI 3JIEMEHTOB-METAJJIOB
OTJIalOT DJICKTPOHBI BHEIIIHETO (2 HEKOTOPhIE — U MPEIBHEIIHET0) AJICKTPOHHOTO CJIOs,
MPEBPAIIASICh B MOJOXKUTEIbHBIE MOHBL. JTO CBOMCTBO aTOMOB METAJLIOB, ONPEAEISIETCS
TE€M, YTO OHU HMMEIOT CPaBHUTEJIILHO OOJIBIINE PAAUYChl U MaJO€ YHCIIO 3JEKTPOHOB (B
ocHOBHOM OT | 10 3 Ha BHemHeM cnoe). VMCKIroueHne COCTaBISIOT JIUIIL 6 METalJIOB:
aTOMBbI F€pMaHusl, 0JI0BA, CBUHIIA HA BHEIIIHEM CJI0€ UMEIOT 4 3JIEKTPOHA, aTOMBI CYPbMBI
W BUCMYyTa — 5, aTOMBI MOJIOHUS — 6. [[71 aTOMOB MeTasIOB XapaKTepHBI HEOObIINE
3HaUCGHMS  dJeKTpooTpunareabHoctd (ot 0,7 mo 1,9) W HUCKIIOYUTEIBHO
BOCCTAHOBUTEJIbHBIC CBOMCTBA, T. €. CHOCOOHOCTh OT/IaBaTh AJICKTPOHBI.

3aBMCHMOCTDH CBOJICTB 3JIEMEHTOB — METAJJIOB OT MOJI0KEHHUS B
IHepuoanueckoit cucreme xumMuyeckux 3jaeMenToB /.M. MenaeneeBa

B Ilepuonnueckon cucreme xumuueckux 31eMeHToB /. 1. MenaeneeBa MeTaiuibl
HaxOJATCS HUXKE IMaroHaan 00p — acrar, a TakyKe BHIIIE €€, B MOOOUHBIX MoArpymnmax. B
MepuoJiax W TJABHBIX TMOATrPYINax JIEUCTBYIOT 3aKOHOMEPHOCTH B HU3MEHECHUU
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METAJUIMYECKUX, a 3HAuUT, BOCCTAHOBUTEJIBHBIX CBOMCTB aTOMOB »JJEMEHTOB. B
IpyNIiax CBepXy BHU3 BOCCTAHOBHUTEJIBHBIE CBOMCTBA YCUJIMBAIOTCS, TaK KakK HJIET
yBEJIMUEHHE paguyca aroma. B mepuogax cieBa HalpaBO BOCCTaHOBUTEILHBIE CBOICTBA
YMEHBIIAIOTCHL.

XUMHUYECKUE DJIEMEHTHI, PaCHOJIOKEeHHBbIC BOIM3U auaroHanu 6op — acrat (Be,
Al, Ti, Ge, Nb, Sb) o6magaroT 1BOHCTBEHHBIMH CBOMCTBAMHM: B OJHHUX CBOMX COCIUHECHHUSIX
BEIYT ceOsl KaKk METaJUIbl, B IPYTUX MPOSBIISIIOT CBOMCTBA HEMETAJLIOB.

B  moGouHBIX mOArpymnIax BOCCTAHOBUTEJIbHBIE  CBOWCTBA  METAUIOB  C
YBEJIMYEHUEM MOPSIKOBOI0 HOMEpPA Yallle BCEr0 YMEHbBIIAIOTCS.

DTO MOXXHO OOBSICHUTH T€M, YTO HA MPOUYHOCTh CBSI3U BAJICHTHBIX JJIEKTPOHOB C
SJIPOM y aTOMOB ATHX METAJJIOB B OOJbIIEH CTENIEHU BIUSCT BeIUUYWHA 3apsiia sapa, a He
paguyc aroMa. BenumuuHa 3apsga sjapa 3HAUUTEIBHO YBEJIMUYUBACTCSH, MPUTSDKCHUE
AJIEKTPOHOB K SAPY yCHIMBaeTcs. Paguyc aroma mpu 3TOM XOTS M YBEJIMYUBACTCSI, HO HE
CTOJIb 3HAYUTEJIbHO, KaK Yy METAJIOB TJIaBHBIX IMOJTPYIIIL.

OO0mme cnocoObI MOJy4YeHUS METAJIOB

1. IIupomeranayprusi - COBOKYIHOCTb METAJUIyPrMUYE€CKUX IMPOIECCOB,
MPOTEKAIOIIMX TPH BBICOKUX TeMIleparypax. DTO OTpacib METaUIypruM, CBsi3aHas C
MOJYYEHUEM U OYHUIICHHEM METAUIOB M METAUIMYECKUX CIUIAaBOB TMPU BBICOKHUX
TeMreparypax

- BoccTaHoBJeHue MetaiuioB yriem: ZnO +C — Zn + CO
- BOCCTAHOBJIEHHE METAJJIOB OKcuioM yrieponaa: Fe,O; +3CO — 2Fe + 3CO,

2. DJeKTPOMEeTAJLIYPrusi — METOJ[ TOJy4eHHUs METajjoB, OCHOBAHHBIA Ha
AJIEKTPOJIU3E, T. €. BBIICJICHUU METALIOB M3 PACTBOPOB WJIM PACIIJIaBOB UX COCIUHEHUMN
MpU  TPONMYCKAaHWM Yepe3 HHUX IMOCTOSHHOIO OJJIEKTPUYECKOr0 TOKa. ODTOT METOJ
MPUMEHSIOT TJIAaBHBIM 00pa3oM JJIs MOJIYYeHUs OY€Hb aKTHUBHBIX METAJUIOB — IIEJIOYHBIX,
IIEJIOYHO3EMEJIbHBIX U aJTFOMUHUS, a TAK)KE MTPOU3BOJICTBA JISTUPOBAHHBIX CTaJICH.

- BOCCTAHOBJICHME METALIOB  JJEKTPUUECKUM TOKOM  (DJIEKTPOJIU3):
KOHIEHTparust HoHoB Ni’' o/mkHa

OBITH GOJIBIIE KOHIICHTPAUK HOHOB H .

NiSO, — Ni*" + SO~ HOH & H + OH

3. MertanaorepmMus (ATIOMUHOTEPMUSi, MATHUUTEPMHSI) — BOCCTAHOBJICHUE
METAJUIOB M3 HUX COCAMHECHUH IPYTMMHU METalIaMH, XUMHYECKH 3HAUUTEIBHO OoJjiee
aKTUBHBIMH, Y€M BOCCTAHaBJIMBaEeMble, MPU TOBBINICHHBIX TEMIIEpaTypax, Hampumep,
ATIOMUHUEM (QATIOMUHOTEPMHUS) Ui MaraueM (Marauiitepmus): 4Al + 3MnO, — 2AL0;
+ 3Mn

4. TuapoMeraijyprusi - BBbIICIICHHE METAIJIOB U3 PYA, KOHIICHTPAaroB H
OTXOJOB TMPOM3BOJICTBA C IIOMOIIBIO BOJHBIX PACTBOPOB OMNpEJEIEHHBIX BEIIECTB
(XUMHYECKUX PEarcHTOR).

5. BoccranoBnenue metamuioB Bogopogom: WO; + 3H, — W + 3H,0

I'eHeTHUecKkasa CBA3DL

OcHOBHEIE 0KCHOBI O cHoe amma ~—
Me 4 AmdoTepHEIe 0KCHIBI AmdorT. rugpor ciagsl —p» Coumi.
KicI0THEIe 0KCHIBI KrcaoTer I 4
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buosornyeckas poJib METAJJI0B

[Tpoctrie BemecTBa, 00pa30BaHHBIC XUMHUYECKUMH 3JIEMEHTAMU — METallJlaMu, U
CJIO’)KHBIE METAJUIOCOJEPKAIIME BEIIECTBA UTPAOT BAKHEHIIYIO POJb B MUHEPAIbHON U
OPraHUYeCKOM <« KU3HW» 3eMJId. ATOMBI (MOHBI) DJJIEMEHTOB METAJUIOB SIBJISIOTCS
COCTAaBHOM YaCThIO COEIMHEHUH, ONpPENesomuX 0OMEH BELIECTB B OPraHu3Me YeJIO0BeKa,
KUBOTHBIX. HanmpuMep, B KpOBU Ye€JOBEKa HaWIEHO 76 3II€MEHTOB, U3 HUX TOJIbKO 14 He
SBJISIFOTCSI MeTaJulaMu. B opranu3mMe uenoBeka HEKOTOPhIE 3JIEMEHThI-METAIIbI (KaabIIHH,
KM, HaTpuil, MarHui) NPUCYTCTBYIOT B OOJBIIOM KOJIUYECTBE, T. €. SBISIOTCS
MakpodJieMEeHTaMH. A Takue MeTaJUlbl, KaKk XpOM, Maprasell, >XeJe30, KOOaJIbT, Melb,
MorOVY [l eH mpucyTCTBYIOT B HEOOJIBIINX KOJTUYECTBAX, T. €. 3TO MUKPOIJIEMEHTHI.

IIpakTHyeckue 3aHATUA:
Ne 8 Ilonydenue, coOMpaHue U pacio3HaBaHUE ra3oB.
Ne 9 PenieHne 5KClIepuMEHTANBHBIX 33/1a4.

3agaHus I CAaMOCTOATEIbHOTO BbINOJTHEHHS
— HE NPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIbHOI PadoThI:
— HE MPEAYCMOTPEHO.

Bonpocs! 17151 CaMOKOHTPOJISI 110 TeMe:
1. O0ume pusnyeckue cBONCTBA METAIIIOB U HEMETAILJIOB.
2. CocraBbTe YypaBHEHHUS pEaKIMU >Kejle3a C TMPOCTBIMU U  CIOXHBIMU
BemiecTBaMu. [lokaxkuTe mepexol SIEKTPOHOB U TMOSCHUTE, YTO OKHUCIAETCS M YTO
BOCCTAHABJIMBAECTCS, UTO SIBJISIETCS OKUCIUTEIEM U YTO BOCCTAH OBUTEJIEM.
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Paznen 2. Oprannyeckasi XuMus
Tema 2.1. OCHOBHBIC NIOHATHS OPrAHUYECKON XUMHH M TEOPUS CTPOCHUS
OPraHM4YeCcKHUX COeAMHEeHM I

OcHOBHBIE TIOHSITUS M TEPMUHBI 10 TeMe: OpraHuYecKas XUMUs, OPraHUYCCKHE
BEIIECTBA, H30MEPHS, HM30MEphI, SMIUpHUecKas Qopmymna, 3JIeKTpoHHas (opmyina,
CTpyKTypHas ¢opmyina, MOJTHAs CTPYKTypHas QopMyna, COKpamléHHas CTPYKTypHas
dbopmyia.

Ilnan u3yyeHus: TeMsbl.

IIpenmeT opraHnyecKon XUMHUU.

HekoTtopbie 0cOOEHHOCTH OPraHUYECKUX COCTUHEHUH.

Oco0eHHOCTH aToMa yriepoja.

Bunbr popMyi, nCronb3yeMbIX B OPraHuueCcKOi XUMUH.

OCHOBHBIE MTOJT0XKEHUS TEOPUU XUMHUYECKOro cTpoeHust A.M. byrnepona.

Nk =

Kparkoe u3inoxenne TeopeTH4YeCKNX BOMPOCOB.
IIpexMer oprannyeckoin XuMUu
Opranunyeckasi XMMHS — 3TO XUMUS COCAMHEHUN Yriiepoja.
Opranunyeckne BellecTBa — 3TO BellecTBa cojepxkamue yriaepora (kpome CO,
CO,, H,CO; u eé coneit, n3ydaeMpIX B HEOPraHUYECKON XUMUH ).
HekoTopbie 0C00EHHOCTH OPTaHNYECKHX COeIUHEHU I

IIpu3nak cpaBHeHus | Heoprannueckue BemecTa Oprannyeckue BENIECTBA
OnemeHTapHbIi coctaB | O6pa3oBaHbI Bcemu | Comepxar  yriaepon, asor,
AIIEMEHTaMU BOJOPOA, KUCIOPOI, PEXE —
MEePUOIUYECKON CHCTEMBI cepy, pocdop rajoress
BanentHOoCTB [TepemenHnas 4 | [locrosara  1uia  yraepona,
AIIEMEHTOB OOJBIIMHCTBA 3JIEMEHTOB BOZIOPOZA, KHCIOpOAa, a30Ta,
cepsl, hochopa, TaIoreHOB
Bunsr xumuyeckux | Monnas, KOBaJIcHTHas, | KoBaneHTHas1, BonopoIHas
CBsA3EU MeTaJUInyecKas
Tepmuueckas Croiikme K HarpeBaHuio, | Paznaratorcs npu
CTOMKOCTh TYrOILJIaBKUE 300 - 400 °C
I'oprouectb bonpmmHcTBO BemectB  He | ['opdar, npeBpamasic B CO, u
TOpSIT H,O.
Ckopocth xumMnueckux | MoHHbIE peakuuu | Peakunmn MPOTEKAOT
peakuui MIPOTEKAIOT MTHOBEHHO MEJJIEHHO, 4acTO 00paTHuMbl

OcobenHoCTH aTOMA yrJjiepoaa
[Ipuunny cneurdUYHOCTH OPraHUYECKUX COCAUHEHUNW MOXKHO OOBICHUTH
CTPOSHHMEM aToMma Yrjepoja v MpUpoA0 XUMUUYECKUX CBSA3EH, COCAUHSIONINX ITU aTOMBI
C IPYTUMH aTOMaMH B MOJIEKYJIaX OPraHMYECKUX BEIIECTB.
VYraepona mposiBisieT BAJIGHTHOCTH [V BO BceX OpraHUueCKUuX COCTMHEHUSIX.
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CreneHp OKHCIEHHS yIiiepoia B MOJEKYJIAX OPraHMYECKUX COCAUHEHUU MOKET
OBITH caMOM paszHoil. Yriepos crnocoOeH Kak OT/aBaTh, Tak U MPUOOPETaTh BAJICHTHBIC
AIIEKTPOHBI (OHU OTJEJICHBI OT SAPA TOJIBKO JIBYXAJIEKTPOHHBIM CJIOEM).

ATOMBI yriepoaa MOryT oOpa3oBbIBaTh LIETIH, 3aTpaurBas Ha B3aMMHYIO CBSI3b 10
OJTHOM, IO JIBE U IO TPU €IMHULIBI BAICHTHOCTH.

VYrnepoaHbie ey MOT'YT ObITh MPSIMBbIMHU, PA3BETBIEHHBIMU U IUKJINYECKUMH.

Buasl ¢popmyJi, HCHOJb3yeMbIX B OPraHNYeCKOd XUMUU

.  Omnupuyeckas dopmysia (MoJeKyJIAPHAA) — OTPAKACT KAYECTBEHHBIN U
KOJIMYECTBEHHBII COCTAB MOJIEKYJIBI.

Hanpumep: CHy C,HsOH

2. DuaekTpoHHass ¢opmyJia COACPKUT HU3IO00pPKEHUS OJICKTPOHHBIX Tap,
o0pa3yroux XMuMH4YecKyto cBsi3b. Hampumep:

H H H
H:.C.',:H H:E:E:D:H
H H H

3.  CrpykrypHas ¢popmyaa — Gpopmyia CTpOCHUS.
Ilonnasi crpykrypHasi ¢gopmysaa TOKa3bIBaeT BAJCHTHOCTh KaXJIOI0 aToMa U
MOPSIJIOK X COeMHEHUS B MoJiekyiie. Hampumep:

H H

| H-C-C-O-H
H_CI_H I I

H H

Coxkpaménnasi cTpykTtypHasi ¢opMyJa MOKa3bIBa€T TOJBKO CBSI3U MEXKIY
aroMaMu yriiepoja.
Hanpumep: CHy CH; - CH,OH
OcHOBHBIE M0JIOKeHUS TeOPUU XUMUYeckoro crpoenusi A.M. byr.iepoBa

I. Atombl B MOJIEKyJlaX COEAMHEHBI JPYyr C JPYroM B ONPEACICHHON
MOCJIEJIOBATENIbHOCTA COTJIACHO MX BaJEHTHOCTSAM. [locienoBarenbHOCTh MEXKATOMHBIX
CBSI3eM B MOJIEKYyJIe Ha3bIBACTCS €€ XUMUYECKUM CTPOEHHUEM U OTPAXKACTCS OJHOM
CTPYKTYpHOH (hopMmyIoit (popMynoit cTpoeHus).

N30Mepusi — cymiecTBoBaHME BEIIECTB OJMHAKOBOIO COCTaBa, HO 00JIAJA0IIUX
Pa3TMYHBIMUA XUMHUYECKUMU U (PU3NYECKUMHU CBOM CTBAMH.

M30Mepbl — 3TO BeliecTBa, KOTOPbIE UMEIOT OJMHAKOBBIA COCTaB (OJMHAKOBBIC
sMOupUueckre (popMyIibl), HO PA3TUYHOE CTPOEHUE MOJIEKY (pa3iuyuHble CTPYKTYpPHbIE
(dbopMyJbl) U pa3IUYHbIE CBOWCTBA.

2. XuMHUYECKOe CTPOCHHE MOXHO YCTaHaBJIMBAaTh XMUMHYECKUMHU Meroaamu. (B
HACTOSIIIee BPEMS U CIIOJIb3YIOTCS TAK)KE COBPEMEHHbIE (PU3UUECKHE METO/IbI).

3. CBolicTBa BeUIECTB 3aBUCAT OT X XMMUYECKOT'O CTPOCHHUSL.

4. I1o cBoiicTBaM JaHHOTO BEIIECTBA MOYKHO OMPEJEIUTh CTPOCHUE €r0 MOJIEKYIIbI,
a0 CTPOCHUIO MOJIEKYJIbI - TPEIBUAECTH CBOWCTBA.

5. ATOMBI U TPyNIbl ATOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMMHOE BJMSHUE APYT Ha

npyra.

IIpakTHuyeckoe 3aHsiTHE
Ne 10 U3roToBneHrne MOAENENH MOJIEKYI OPraHUYECKUX BEILIECTB
31



3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

Bonpocel 119 caMOKOHTPOJIA 110 TeMe:

1. OcHOBHBIE TOJIOKEHHSI TEOPUU CTPOEHUSI OpraHMyYeckux BemecTs A.M.
byrneposa.

2. W3 BemectB, (opMylbl KOTOPBIX J1aHbl HUMKE, BBHINUIIMTE H30Mepbl. [lon
dbopmynamMu MOJNUIIMTE HA3BAHUS COOTBETCTBYIOIIMX BEIIECTB:

CH; — CH, — OH; CH; — CHOH — CHj5; CH; — CH; -
COOH;

CH3 — CHQ— CH2 — COOH, CH3 - CH2 - CHQOH, CH3 -0 -
CHs;

CH3 — CH2 — COH, CH3 - CHCH3 — CH2 — COOH, CH3 — COOH.

Tema 2.2. YriieBoaopoabl M X NPUPOAHbIEC HCTOYHUKH
Tema: «O0O1mas xapakTepuCTHKA YIJIEBOAOPOAOB AJIKaHbD.
OcHOBHbIE IOHATHS U TEPMHUHBI 110 TeMe: ATKaHbI.

Ilnan u3yyeHus TemMsbl.
L. OO1ue cBeeHust 0 MpeleIbHbIX YTIIEBOAOPOIAX.
2. XapakTeprucTuKa METaHa.

Kpartkoe n3ino:xeHue TeopeTH4eCKHX BONPOCOB.
OO0mue cBereHnst 0 MpeaeIbHbIX YIJIEBOAOPOAAX
IIpeaeabHBIMHM Ha3bIBAIOTCA YIJ1€BOAOPOAbI, B MOJIEKYJIE KOTOPBIX BCE aTOMBbI
yriaepoaa CBsi3aHbl APYr C IPYroM OAMHAPHBIMU CBSI3SMU, a OCTaJIbHbIE BaJCHTHOCTU
HACBILICHBI aTOMaMH BOJOpPO/ia.
IIpenenbHble  yriieBOAOPOAbI, HACBIIIEHHbIE YIJI€BOAOPOIAbI, KUPHbIE
yIJ1€BOA0POAbI, NapaguHbl, AJIKAHBI — CUHOHUMBI.

Oo6mas ¢popmyna ankanoB: C,Hy,4o; 1€ N — OKTaHOBOE Yncio OT 0 10 oo,
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I'omosornyeckuu psax T'omosoruyeckuu psax

aJIKaHOB pPaauKaJIoB

CH; wMetan -CH; wmetun
C,H¢ »oran -C,Hs o>t
Cs;Hg nponan -CsH; nponun
C4H,y Oyran -C4Hy Oyrun
CsH;, nenran -CsH;; menTHR
C¢H;s rekcan -CgHys TrTexcun
C;H,¢ renran -C;H,s renTun
CgH;s oxran -CgH;; okTun
CyH,y wHoHan -CyH,9y HoOHMA
CioHy, nexan - CioHyy menun

Homenkaarypa. /lns Ha3BaHHS MpEeiIbHBIX YIJEBOAOPOAOB IPUMCHSIOT B
OCHOBHOM CHCTEMAaTHYCCKyI0 W palMOHAIBbHYI0 HOMEHKJATyphl. Ha3BaHus TepBBIX
YETBIPEX UYJICHOB TOMOJIOTHYECKOTO psja METaHa TPUBUAIbHBIC: METaH, 3TaH, MpPOIIaH,
Oyran. Hauwmnas c msToro Has3BaHHWs OOpa30BaHBI OT TPEUYCCKUX UHCIUTEIBHBIX C
nob6asieHueM cypdukca —aun (3TUM TMOJYEPKUBACTCS CXOJCTBO BCEX MpeebHBIX

YIIAEBOAOPOJOB C PpOJOHAYAIBHUKOM 3TOro psjga — MeTraHoM). HaszBanus 1o
CHCTEMAaTHYECKOM HOMEHKJIATYpPE COCTABJIAIOT CIACAYIOIIMM 00pa3oMm:
1.B  dopmyne  Mojekynabl — ankaHa H;C—CH—CH,—CH—CH,—CH;
BBIOHpAIOT | |
IJIaBHYIO L[ETTh — CaMyIo JIJIMHHYIO. CH; CH,—CH,—CH;
12 3 4 3aMeCTUTEIb (panuxan). Eciu
H;C—CH—CH,—CH—CH,—CH; 3aMECTUTENEH HECKOJIbKO, TO MOCTYIMAl0T
| 5] 6 7 Tak, 4TOOBl MUDPBI, YKa3bIBAOIIUE HX
CH; CH,—CH,—CHj; MMOJIOKCHHE, ObUIH HaNMEHBIIINMH.

3aMeCcTUTEeNM MEPEUUCISIOT 10 alpaBUTy
2.3areM 3Ty LENb HYMEPYIOT C TOrO
KOHIIa, K KOTOPOMY OJIM>KE DPacroiokeH
3.YrineBogopoa Ha3bIBAIOT B TAKOM TMOPSAKE: BHadalle YKa3bIBaloT (LUGpoil)
MECTO PaCHOJIOKEHUSI 3aMECTUTEIIS, 3aT€M Ha3bIBAIOT 3TOT 3aMECTUTENb (pajuKai), a B
KOHIIE J00aBJISIIOT Ha3BaHWE TJIaBHOW (caMoM UMHHOW) 1enu. Takum o0paszom,
YTIEBOJIOPOJ MOKET OBbITh Ha3BaH: 2-MeTUI-4-3TUIITenTad (HO He 6-MeTUI-4-3TUIITeINTaH).
Ecnu B rinaBHOM 1leNU COAEPKUTCS HECKOJIBKO OJMHAKOBBIX 3aMECTHUTENEH, TO UX
YUCIIO 0003HAYAIOT T'PEUYECKUM YHCIUTEIbHBIM, KOTOPOE CTaBAT MEpe] Ha3BaHUEM 3THUX
3amecturened. IlpucraBku nu-, Tpu-, TeTpa- U T.JA. HE BIUSIIOT Ha andaBUTHOE
PAacIo0oKeHHEe 3aMeCTUTENeH B HA3BaHHH.
XapakTepucTuKka MeTaHa
1. Haxoxnenue B npupoae. OOpazyercs npu THUEHUU OPraHUYECKUX BEIECTB,
MO3TOMY BCTpedaeTcs OH Ha Oojorax (OOJMOTHBIM Tra3), B maxTax (pyIHUYHBIA Ta3),
BXOJIUT B COCTaB MPUPOAHOro ra3a (10 98%) 1 monyTHBIX Ta30B.
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2. dusnyeckue cBoiicTBa. ['a3 O0e3 1BeTa U 3amaxa, sJJ0BMT, jerde Bo3ayxa B 1,8
pasa; MaJIOpacTBOPUM B BOJE.

3. Ctpoenue moseky.abl. Monekyna MeTaHa umeet popmy Tetpasapa. Terpasap —
ATO MHUPAMHUJIA, B OCHOBAHUM KOTOPOW JIEKUT PAaBHOCTOPOHHMI TPEyrojibHHK. B 1eHTpe
TeTpadpa HAXOMUTCA aTrOM YIJIEpOJad, a BCE €r0 YEThIPE BAJCHTHOCTH HAIpaBJICHBI K
BEpIIMHAM TeTpadapa. PU3NYECKUMH METOJAMHU HCCIEAOBAHUS YCTAHOBJIEHO, YTO
BAJICHTHBIE YIJIbI PABHBI 109°28.

CH4 - H H

MOJIEKYJISIpHAs H:C:H H-C-H

bopmyia H — H -

(KaueCTBEHHBIH, JJICKTPOHHAs CTPYKTypHad

KOJINYE CTBEHHBIN hopmyia (opmyrna

COCTaB); (KoBaneHTHas (mopsimok

MOJISIpHAs CBS3b); COETMHEHUS

aTOMOB B
MOJICKYJIE).

4. XuMH4YecKHe CBOMCTBA.

1) l'oput B BO3yX€E roay00BaThHIM IJIAMEHEM, TIPH 3TOM BBIICIISICTCS SHEPT s
okoJ10 39 M/ Ha 1m*. C BO31yxoM 00pa3yeT B3phIBOOMACHBIE CMECH MPU 00BEMHBIX
KOHIIEHTpanusax oT 5 10 15 %. Touka 3amep3anus —184°C (pr HOPMAILHOM JABIEHUN).
CH; +20, = CO, + 2H,O

CH; +Cl, — CH;+ HCl 2) Bcrymaer ¢ rajoreHamMu B peakIuu
CH;Cl1 + Cl, — CH,Cl, + HC1 3aMEUIEHMs, KOTOpbIE  MOPOXOIAT MO
CH,Cl, + Cl, — CHCIl;+ HCl CBOOOJTHO PaAUKAIILHOMY MEXaHU3MY

CHC13 + C12 — CC14+ HCI

3) Beiue 1400 °C paznaraercs 1o peakiuu: 2CH; — C,H, + 3H,

4) Oxucnsercsa a0 mypaBbuHON KucinoThl Tipu 150-200 °C u maBnenuun 30-90 arm. mo
LETHOMY PaJAuKaIbHOMY MEXaHU3MY: CH4+ 3[0] — HCOOH +
H,O

5. lHoxy4yeHnue.
1) B naGoparopuu mony4aroT HarpeBaHueM O€3BOAHOIO TMJIPOKCHUIA HATPUSI C JICASHOU
YKCYCHOM KHCIOTOM. 2NaOH + CH;COOH —
N32C03 + CH4
2) Bo3MOXHO MOJIydeHHE METaHa CIJIaBJICHUEM alleTara HaTpusl C TUAPOKCHIOM HaTPHSL.

CH3;COONa + NaOH — CHy4T + Na,CO;

6. IlpuMeHeHne: Ta3000pa3HOC TOIIMBO; PA3JIOKCHUE METaHa WCIIOIb3YIOT IS
MOJIYUCHHS Ta30BOM CakKW, aleTHICHA, BOJOPOAA; HWCIOJB3YIOT IS IOTYyYCHHS
dbopmaibaeTHIa, CHHTE3-Ta3a, XJIOPOIPOU3BOIHBIX.

IIpakTHyecKkue 3aHATUSA
— HE MPELYCMOTPEHBI

3agaHus 1)1 CAaMOCTOATEIbHOTO BbINOJTHEHUA:
— HE MPEAYCMOTPEHO.
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®opmMa KOHTPOJISI CAMOCTOATEJIBbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

BOHpOCbI AJId CAMOKOHTPOJIA IO TEME:

1. Onpenenenue, o61mas Gpopmyna, TOMOJIOTHYECKUHN PsIT ATKAHOB.
2. IIpuponHsbli ra3, ero cocras.
3. Cpenu nepeyuciaeHHbIX (HOpMyN HaAAUTE TOMOJIOTM METaHa, HAa30BUTE HX,

s onHoro w3 Hux Hanummte m3omepbl: CHy CgHpp; CeHg; CsHg; CsHyg; CoHis;
C6H14.

4, CocTraBbTe COKpaII€HHBIE CTPYKTYpHBIE (POPMYJIBI U MOJMUIIUTE Ha3BaHUS
BCEX M30MEPOB rerTaHa.

5. CKOJIBKO JHUTPOB W KuJorpaMMmoB okcuaa yriepoaa (IV) momyuutcs mnpu
CrOpaHuu 5 MOJIb OKTaHa?

6. CocraBbTe ypaBHEHUS PEAKIMA, MPU TTOMOIIX KOTOPHIX MOXKHO OCYIIECTBUTh
cnenyromue npespamienus: C — CHy, — CH;Cl — C,Hg — C,H;CL.

Tema: «HenpenenbHble yriaeBOAOPOAbI — aJIKEHbI, ATKHUHBI, AJTIKAJTUEHBD).

OcHOBHbIE TNOHATHS H TEPMHUHBI MO0 TEME€: HCINPCACIBbHLIC YIJICBOAOPOILI,
AJIKCHBI, IUCHbI, AJIKWHBI, KPATHLIC CBA3U, IIPUBUIIO MapKOBHI/IKOBa.

Ilnan u3yyeHus TemMsbl.

1. OOmwue cBeAeHUs O HEMPEIEIbHBIX YIIeBOA0POAaX (M30MEPhI U TOMOJIOTH).
2. ®u3NYECKHUE CBOMCTBA HEMPEAEIbHBIX YTJIEBOAOPOJIOB.

3. XHWMHUYECKHE CBOICTBA HEMPEEIbHBIX YIJIEBOIOPOIOB.

Kpartkoe n3jio:xeHue TeopeTHYECKHX BOMPOCOB.
OO01ue cBeeHHs 0 HeNpeaeJbHBIX YIJIeBOI0PoaaxX (M30Mepbl H TOMOJIOTH)
HenpeneabHble YrjeBOIOPOAbI - 3TO YIICBOJOPOMABI, COACp)KAIIWe KpaTHBIC
CBSI3U B YIJICPOJHOM CKEJIeTE MOJICKYIIBI.
KpaTHbIMH Ha3bIBAIOTCSI IBOWHBIC U TPOHHBIC CBA3M.
K HempenelbHBIM YIIIEBOOPOAAM OTHOCSTCS aJKCHBI, AJIKWUHBI, ATKATUCHBI U
JPYTHUE YTIJIEBOAOPOABI C KPATHBIMH CBSI3SIMH B MOJICKYJIC.

Kiacc: ANKEHBI AJIKWHBI AJIKagueHbl
Oobmas popmyna:  C,Hy, C.Hon C.Hopn

Tunel cBs3u: Onna nBoiiHas (-n-) cBa3b  OnHa TpolHas CBS3b JIBe nBoMHBIE
(-m-) cBsI3n

[Tpumepsr CH,=CH, »1en (oTuieH) CH=CH »srtun (amerusieH)
CH,=C=CH,nponaaueH

TOMOJIOTOB: CH,=CH—CHjsnponen =~ CH=C-CH; nponun CH,=C=CH—

CH; Oyranuen-1,3
CH,=C H—CHQ—CH3 CHEC—CHQ—CH3
OyreH-1 O0ytuH-1
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CrpykTypHas:
U30MEPHUS  YIIIEPOJHOTO
CKEJIeTa, U30MEPHUsI
IIOJIOKECHUST 3aMECTUTEIIS

Buael usomepun

IIpocTpancTBeHHas
(reomeTpuueckas W
LUC-TPAHC; U1 aJKEHOB
1 QTKaJIUCHOB).

MexkiaaccoBas
(HampuMmep: aTKEeHBI W
OUKJIOATKAHBI HJIN

AJIKUHBI 1 aJIKaAUCH

nJim KpaTHOﬁ CBA3H.

IIpumep 1. M3omepsl cocraBa C4Hg. 1) 6yren-1 CH,=CH—CH,—CHs; 2) 2-
METHIIITPOTIEH;

3a) TpaHc-OyTeH-2; 30) muc-
OyTeH-2;

4) MEeTHJILMKIONPOIIAH ; 5)
IUKJIO0 yTaH.

BemecrBa | u 2, a Takxke 4 u 5 - ©U30MepbI YIIIEPOHOTO CKeJieTa; BemecrBa 1 u 3 -
M30MEPHI MOJI0KEHUS IBOWHON CBs3M; BemiecTBa 3a v 30 - LU C-TPaHC U30MEPHI; BEIECTBA
1, 2,3 c 01HOI CTOPOHBI U BEIIECTBA 4 U 5 ¢ IPYTrOl CTOPOHBI - MEKKIIACCOBBIE N30MEPHI.
IIpumep 2. Hexoropeie nzomepsl cocraa CsHg: 1) meatun-1 CH=C—CH,—CH,—
CH; ;

2) neatun-2 CH;—C=C—CH,—CHzs;;
4) nmeHTagueH-1,2 CH,=C=CH—CH,—CHj; ;
6) nenranuen-1,4 CH,=CH—CH,—CH=CH,; 7) 2-metunoyraaueHn-1,3

BemecrBa 1 u 3, a Takxe 5 u 7 - ©30Mepbl YIJIEPOIHOTO CKeJeTa; BemecrBa 1 u 2 -
M30MEPBI NTOJ0KEHUSI TPOMHOM CBsI3M; BemecTBa 4, S 1 6 - 130MEPHI MOJI0KEHUS IBOWHBIX
cBsA3el; BemecTBa 1, 2 1 3 ¢ onHON CTOpPOHBI U BeniecTa 4, 5, 6 1 7 ¢ Apyroil CTOPOHHI -
MEKKJIACCOBBIE N30MEPHI.

JInsl aKeHOB LUC-TPAaHC U30MEPBI €CTh TOJBKO B TOM CIIy4ae, €CIU KaXAbIi U3
IBYX aTOMOB YIJIEpO/a, CBA3aHHBIX ABOMHOMN CBS3bI0, UMEET JIBA Pa3HbIX 3aMECTUTENS, HO
IIPU 3TOM JIBa U3 3TUX YETHIPEX 3aMECTUTEINIEH OTMHAKOBBI.

AJITOPHUTM COCTABJICHHS] HA3BAHMI HeNpeaeJbHbIX YIJIEBOA0POA0B
1) HaitauTe raBHYIO yriepoaHYIO IEMb:

a) 3TO caMasi JUIMHHAsA 1eMb aTOMOB YIJIepoaa;

0) KpaTHbIE CBA3U 00s3aTeNIbHO JOJHKHBI ObITh B TJIABHOM 1EMH;
2) IlponymepyiiTe arombl yriepojaa B IJIaBHOM LENH C TOrO KOHIA, K KOTOPOMY OJnkKe
KpaTHas CBS3b.
3) VkaxuTe HOMEp aroMa yriepoja B TJIABHOHM €N, Y KOTOPOIO €CTh 3aMECTUTEb U
JaiiTe Ha3BaHWE 3aMECTUTEN0. Eciau 3aMecTUTeneil HECKONbKO, PACHOIOKHUTE HUX II0
andasuty. Ilepen Ha3BaHMEM OAMHAKOBBIX 3aMECTUTENECH YKaXKHTE HOMEpPA BCEX aTOMOB
yIIepoaa, C KOTOPBIMA OHM CBSA3aHBI, U UCIIOIB3YHTE YMHOXKAIOIINE IPUCTABKU (AH-, TPU-
, TeTpa-).
4) Hanumurte Ha3BaHWE TJIABHOM wLenu ¢ CcyPQUKCOM, ONPEeAessiolUM CTEIeHb
HAChIIIEHHOCTH YIJIEBOJOPOAA: Il HENPEACIBbHBIX C JBOWMHOM CBSI3bIO -€H, C JBYMS

3) 3-metunoyTuH-1;

5) menranueH-1,3 CH,=CH—
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HBOﬁHBIMH CBA3jAMHU -JUCH, C TpOﬁHOﬁ CBA3BKD -HH, 3aTrCM YKAXKHUTC HOMCP aTroMa
yriaepoaa, rmocjic KOToporo CTOUT KpaTHasdA CBA3b.

du3nyecKue CBOICTBA HeNpeaeJbHbIX YIJ1€BOI0P0/10B

AJIKEHOB AJIKUHOB aJIKaUueHOB
HU3IINE aJKEHBI - Fa3bl, MOYTH 0e3 HU3IINE ATKUHBI - Oyramuen-1,3 - ras,
3amaxa ¢ yBeJIMYEHUEM OeCIIBETHBIC ra3bl HEMHOTO  CIIEYIOIINE YICHBI
MOJIEKYJIIPHON MacChl TEeMIIEparypa pPacTBOPUMBIE B BOJE C TOMOJIOTHYECKOTO
KUIICHHS BO3pacTaeT, TeMIleparypa  IUITHOCThIO MeHbIe 1 psna - 0eCIiBETHBIC
KUICHHS HOPa3BETBICHHBIX AJIKCHOB I/CM’; C YBEINUCHHEM KUJKOCTH C
OoJIbIIIe TEMITEPATYPhI KUTICHUS MOJICKYJISIPHOM MacChl MJIOTHOCTBIO
Pa3BETBJICHHBIX U30MEPOB, TeMmreparypa KUIeHus mesbine | r/em’
TeMmreparypa KUIeHHs 1uc- BO3pacTaeT, TeMreparypa
M30MEPOB O 0JIbILIE TEMITEPATYPHI KUIICHHS HEPA3BETBJICHHBIX
KUIICHHS TPAHC-U30MEPOB, AJIKMHOB OOJIbIIIE
MaJiopacTBOPUMBI B BOJIC, TeMITepaTypbl KUTICHHUSI
TJIOTHOCTD JKUJIKUX AJIKEHOB Pa3BETBICHHBIX N30MEPOB.

MeHbIre 1 r/cM’.
XuMH4eckre CBOMCTBA HeNnpeaeJbHbIX YIJIeBOA0POI0B
XuMHYecKHe CBOMCTBA aJIKEHOB: AJIKEHbI 3HAUUTENIbHO 00JIee aKTUBHBIL, YEM
aJIKaHbl, M3-32 HAIMYUA B UX MOJIEKYJIaX HE OYEHb IIPOUHBIX TT-CBS3EH.
1) Ilpucoenunenne (C pa3pbIBOM T-CBSI3U)  T) THAPATALUA:

a) THIpUpPOBaHUeE: CH,=CH, + H,0 —- CH;—CH,0H
CH,=CH, + H, —» CH;—CHj 3TaHOJI
3TaH 2) lTommmepu3anus:

0) rugporajioreHupoOBaHue: nCH,=CH,; —» (—CH,—CH,—),
CH,=CH—CH; + HCl = CH;—CHCl— MMOJIUATUIICH
CH; 3)O0ecuBeuynBanue OpPOMHOW BOABI U

2-XJOpIIpoNiaH  pacTBOpa MNepMaHraHara Kajaus -
[Ipucoeanuenne MoseKyI KaueCTBEHHBIC PEaKIMU Ha alKCHBL WU
raJIor€HOBOJ0POOB ITPOTEKALT 0 pacTBOpa repMaHraHara Kajaus
npasuiay MapkoBuukoBa: eciiu y aromoB  CH,=CH—CH; + HCl — CH;—CHCl—
yIIIepoAaa, CTOSALIMX IPU IBOMHOU CBSI3H, CH;
pazHoe KOJIMUECTBO aTOMOB BOJIOPO/1a, TO 2-XJI0pIponaH
HOBBII aTOM BOJOPOAA UAET K TOMY CH,=CH,; + [O] + H,O - HO—CH,- CH,-
YIIAEPOJTHOMY aToMy, Y KOTOPOTo 0oJIbIie OH
aTOMOBBOJIOPO/IA, T. €. K OoJiee
TUPOTC€HU3UPOBAHHOMY. STHJICHIJIMKONb
B) raJlIoreHUPOBaHMeE: 4)I'openne
CH2=CH2 =+ BI'Q — BI'CHQ—CHQBI' C2H4 =+ 302 = 2C02 =+ 2H20

1,2-mu6pomaTan

XuMHYeCKHE CBONMICTBA AJIKHHOB
l)FopeHue: 2C2H2 + 502 — 4C02 + 2H20
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B »sroit peakuum Temrmeparypa
mIameHu Moxet pocrurats 3000 C°.
2)IIpucoenunenue (MpoTeKaeT B JBE
CTaJUM: C Pa3pblBOM OJHOM, a 3aTeM H
JIPYro TT-CBSI3H):

a) THAPUPOBaHME:

CH = CH— CH,=CH, —» CH;—CHj;
TUH 9TEH ATaH

0) rajioreHupoBaHue:

CH =CH ®2 CHBr = CHBr ** CHBr,—

CHBI'Z

B) THAPOrajJoreHupoBaHue

cTamgus):

CH=CH + HCl — CH,=CHCI

(nepBas

r) ruaparanus (peaxius Kyaepona)

XUMHYECKHE CBOMCTBA AJKAIUEHOB:
C4sHg + 110, »8CO, + 6H,0

1)I'openmne:
2)[IpucoenuHeHue:
a) THAPUpPOBaHME:

CH,=CH—CH=CH, <"
0) rajloreHupoBaHue:
CH,~CH—CH=CH,22<"

(kauecTBeHHAasl peaKkIus ).

CHy-CH=CH-CH, _ i
CHxCH,-CH=CIH;

CHBr—CH=CH-CHL,Br
CHyBEr—CHEr—CH=CH;
OTH peakuuu TMPOTEKAT, HAIPUMED,

CH=CH+ H20 — CH3—CHO

aleTanbIaeT /I
(YKCYCHBII anbaerun)
3)Tpumepusauus:
3C2H2 — C6H6

O6eH3on
4)3amemenne (s aJKMHOB C TPOHHOMN
CBSI3BIO MTOCJIE TIEPBOTO aToOMa yTiaepoa):
2HC = C- CH; +Ag,0 —2AgC = C—
CH;+ H,O
aleTHIICHU

cepedpa
4)KayecTBeHHbIE peaAKIIMH HA AJIKUHBI:
oOecrBeurnBanre OPOMHON BOABI (CM.
peakiutio 2-0) U pacTBopa IepMaHraHara
KaJwsi; 00pa3oBaHUE OCaaKa alleTUICHU A
cepeOpa (cM. peaknuto 4.

FAT CHj CHZ CHZ CH3

&%, CH,Br—CHBr—CHBr—CH,B

npu  oOecrBeUYMBaHUU OpPOMHOM  BOJBI

3)[Hoaumepu3anus (MCIOJB3YETCs MPU TPOU3BOACTBE CHHTETUYECKIX KaydyKOB):
nCH,=CH—CH=CH, %" % (—CH,—CH=CH—CH,—),
Oyraauen-1,3 noimoyraauex
(OyranneHOBbBIN KaydyK)
nCH=C—CH=CH = (—CHQ—(F=CI—I—CI—I2—)P3

ZHs CHsz
2-metunoyraguen-1,3 MTOJIMU30IPEH
(130mpen) (M30MPEHOBBIN KaydyK)

Takoit xe cocraB - (CsHg), - umeer u NpuUpOAHBIA MOJUMEpP - HATypaJlbHBIHI

Kay4yK.
1)  AnkanueHsl, Kak ajlkeHbl U AIKUHBI, 00€CIIBEYUBAIOT TOMUMO OPOMHOM BOJIBI U

pacTBOp MepMaHraHara Kajiusl.
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IIpakTHyecKkue 3aHATUSA

— HE IPEAYCMOTPEHO

3ajaHus 151 CAMOCTOSITEJILHOTO BHINIOJIHEHUS :
— HE IPEAYCMOTPEHO.

®opmMa KOHTPOJIsI CAMOCTOATEIbHOI PadoThI:
— HE MPETYCMOTPEHO.
Bonpocs! AJ151 CaMOKOHTPOJISI 110 TeMe:
1. Ompenenenue, odmas hopMyIia, TOMOJIOTHYECKUH PSJT AUCHOBBIX YIIIEBOIOPOIOB.
2. Ompenenenue, odmas GopMyIia, TOMOJIOTHYECKUH PSJl ATKSHOB.
3. Omnpenenenue, obmas Gopmysia, TOMOJIOTHYECKUN PsIJT ATKUHOB.
4. CKoJBKO TUTPOB BO3AYyXa MoTpedyercs mist cxuranus S0 1. mponuieHa (H.y.)?

Tema: «ApeHbl, XapakTepuCTUKA OEH30J1a».

OcHOBHBIC NMOHATHA W TEPMHHbI N0 TeMe: ApPOMATHUYECKUE YIJIEBOJAOPOIBI,
MpaBWiia 3aMeIlleHUs] B OCH30JbHOM SJpE, 3aMECTUTENIM IEpPBOr0 pPOjAa, 3aMECTUTENU
BTOPOTO pPoAa.

Ilnan u3yyeHus: TeMbl.

1. OO6mme cBepeHust 00 apOMaTUYECKUX YTJIEBOAOPOAAX.

2. IlpaBuia 3amenieHust B OEH30JbHOM SIpE.

3. Xapakrepucruka 6eH307a.

Kparkoe u3jo0xeHune TeopeTH4eCKUX BOIPOCOB.
OO0mue cBenennsi 00 apoMaTHYECKHUX YIJIEBOAOPOAAX
ApOMATHYeCKMMH YIJIEBOAOPOAAMH (apeHaMM) HAa3bIBAIOTCA BEIIECTBA, B
MOJIEKYJIaX KOTOPBIX COJAEPKHUTCS OAHO WJIM HECKOIbKO OEH30JIbHBIX KOJNel —
IUKJIAYECKUX TPYIII aTOMOB YIJIepoJa ¢ 0OCOOBIM XapaKTEPOM CBSI3EH.
Oo0mas ¢opmyna apeno: C,Hy,¢ . B Monekyne mpocreiimiero apena - 6eHzona
(C¢Hg) m-cBsizu 00pa3yroT €IUHYIO JIETOKAIM30BAaHHYIO CONMPSDKEHHYIO (apOMaTHUYECKYHO)
CUCTEMY TT-CBSI3EH.
Crpoenne MOJEKyJbl MPOCTEHIIero apeHa - OEH3051a - MOXET OBITh MepesaHo
CTPYKTYPHBIMU (POpMYTIaMU Pa3TUYHBIX TUIIOB:
CH
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OcHOBOIl Ha3BaHMS 3aMEIIEHHOI'0 IPOM3BOJHOIO O€H30JIa SBJSETCS CIOBO
"0en3on". ATOMBI B OEH30JIbHOM KOJIbLIE HYMEPYIOTCS, HauMHas OT CTapIIero
3aMmecturens K miaamemy. [pumep:

I-MeTnn-2-3TuaoeH30i, a He 1-3Tui-2-metminden3on. Ecim 3amectuTenn OgquHAKOBBI, TO
HyMEpalKio MPOBOAST MO camMoMy KpatkoMmy mnytu. [Ipumep: 1,3-numernnoeHson, a He
1,5-nuMeTHIOEH301.

[IpucraBku opmo-, mema-, napa- (OT TPEYECKOTO OPTOC - MPSAMOM, MeTa - OCIIeE,
yepes3, MexAy, fapa - MPOTUB, BO3JIE, MHUMO) B Ha3BaHMUSIX OPraHUYECKUX BELIECTB
(CokpamieHHo: o-, M-, n-) UCHOJB3YIOTCS JJIsl YKa3aHUS B3aMMHOI'O PACIOJIOKEHUS JBYX
3aMecTuTeliel B OEH30IbHOM KOJIbIIE.

IIpaBuiia 3aMelieHusi B 0€H30JIbHOM si/ipe
Eciu B O€H30IbHOM Spe YK€ €CTh KakoW-TMOO 3aMEeCTHTeNb, TO BTOPOU
3aMECTUTEIIb 3aHMMAET OIpeAeNIEHHOE TOJIOKEHUE, 3aBUCHIIEEe OT XapakTepa MepBOro
3aMECTHUTEJIS:

3amectutenu nepsoro poaa (Br-; I-; CH;-; -F; -OH; —NH,; Cl-) cmemarot
AIIEKTPOHHYIO IUIOTHOCTh B CTOPOHY OEH30JBHOTO KOJIbIlAa M HaMpaBJSIIOT BBOIUMBIN
3aMECTUTEIIb B OPTO- U Mapa- MOJ0KEHHUS.

3amectuteau BTOporo poaa (—NO,; -SOs;H; -CN; -CHO; -COR; -COOR; -
COOH) cmemaroT SJEKTPOHHYIO IUIOTHOCTH OT OEH30JIbHOTO KOJbIIa M HapaBiIsiOT
BBOJIMMBII 3aMECTUTENb B METa — MOJIOKEHUE.

XapakTepucruka 0eH3ona

du3nyeckue cBoiicTBa OeH30s1a: OeclIBETHAs HEPACTBOpPUMAs B BOJAE KUAKOCTb
CO CBOCOOpa3HBIM 3amaxoM, Temieparypa IiasjieHus 5,4°C, Temmeparypa KHIICHHS
80,1°C, niorHoCTH 0,88 r/eM’. [Tapbr OeH301a SIAOBUTHI.

CTpoenne MoJeKy/Jbl 0€H30/1a: 110 COBPEMEHHBIM MPEJCTABICHUSM BCE IIECTh
aTOMOB YIIIEpO/a B MOJIEKYJIe GEH30/1a HAXOMSITCA B SP -THOPHIHOM COCTOSHHH. Kak ipIit
aToM yriepojia oOpa3yer S -CBSI3U C ABYMS APYTMMH aTrOMaMH Yrijiepoja U OJHUM aTOMOM
BOJZIOPOJIa, JIeXKAlllhe B OJAHOW IJIOCKOCTU. BaleHTHBIE yribl MEXIYy TpeMsl S -CBA3SIMU
paBHbl 120°. Takum oOpa3zom, Bce LIECTh aTOMOB YIjepoja JekaT B OJHOM MJIOCKOCTH,
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o0pa3ysl NMpaBUJILHBIM MIECTUYTOJBHUK (S -CKEJeT MOoJeKylbl OeH3ona). Kaxnbii atom
yriaepoja HUMeeT OJHY HEeruopuan3oBaHHyl p-opouTanb. lllects Takux opOuTanei
pacrojaraioTcs NepreHIuKYyIIPHO TUIOCKOMY S -CKEJIETY U MapajuiesibHO APYr ApYry (cMm.
puc. a). Bee mecTp 3I€KTPOHOB B3aUMOACHCTBYIOT MEXIY coO0M, 00pa3ys p -CBs3U, HE
JIOKAJIM30BaHHBIE B Mapbl Kak NMpu 0O0pa30BaHUU JABOWHBIX CBs3EH, a OObEIMHEHHBIE B
eANHOE p -onekTpoHHOe oOnako. Takum oOpa3oM, B MOJEKyle OeH3ola
OCYUIECTBJISIETCS KpyroBoe comnpsbkeHue. Haubonbias p -3J1eKTpOHHAs IIIOTHOCTh B 3TOM
COIPSHKEHHOM CHUCTeME pacrojiaraeTcs Haj U MOoJl TNIOCKOCThIO S -ckeiera (cM. puc. 0). B
pe3ysibTare BCce CBA3U MEXKIY aroMaMu yriepoja B O€H30Jie BBIPOBHEHBI U UMEIOT JJIUHY
0,139 HM. Dra BenMuMHa ABJISIETCA NPOMEXYTOUHOW MEXKAY JJIMHON OIMHAPHOW CBSA3U B
ankanax (0,154 aM) u nnuHOM nBoMHON cBsizu B ankeHax (0,133 um). PaBHOIEHHOCTH
CBsI3eM MpUHATO u300paxarb KpPYKKOM BHYTpu Iukia (cMm. puc. B). Kpyrosoe
comnpsbKeHue JaeT BhIMrphi B sHepruu 150 kJlx/mMonb. DTa BelMUMHA COCTaBIISET
DHEPrUI0 COMPSIKEHUS — KOJUYECTBO SHEPruU, KOTOPOE HYKHO 3aTpaTuThb, 4YTOOBI
HapyUIUTh apOMaTUYECKYIO CHCTEMY OeH30a.

v §
% a@ H — o
W p-ﬂnﬁur:un. '

A0

\@

T CRENCT
a) ) )

XuMHn4yecKue CBOMCTBA:
1) ben3on He oOecrBeuyrBaeT MpPU OOBIYHBIX YCIOBUSX OpPOMHYIO BOJIY U PacTBOP
TepMaHraHara Kajius.

2) N'openue (momHOE): Ha BO31yXe O€H30J TOPUT CUIJIbHO KONTALIUM IIAMEHEM H3-3a

HETIOJIHOT'O CTOPaHUSL. 2C¢Hg + 150, —+12CO, + 6H,O
3) 3ameienue: C¢Hg + Bry == FEEI3 C¢Hs—Br + HBr (cMech opmo- 1 napa-n3oMepoB)
a)raJIorTeHUPOBaHUE:
HaB3 0 sy,

0) mutpoBanue: C¢Hg + HONO,
H30MEPOB)

CsHs—NO, + H,O (cmecs opmo- u napa-

2) Ilpucoennuenue:
a) TUJIPUPOBAHHE:!

.

e DI
) =]
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Cl1H
0) H Cl1  TaJIOTeHUPOBAHUE:

Cl H
Ce¢Hg + 3Cl, c2er

H Cl

“

IHonyuyenue Oen3o1a:
1. Brinenenue u3 NpupoaHbIX HCTOYHUKOB.

Lt i Pt
2. Apomaruzanus HepTH: CeH;» =—=3H, + C¢Hq; CgHyi4 ~—=4H, + C¢Hg

Cax
3. Tpumepusanus ankuHos (1a6oparopHslii ciocob): 3C,H, ~7 7 CsHy
IIpumenenne 0en3ona: benszon CsHg ncnonb3yercs kak UCXOAHBIM TPOAYKT I
MOJIYYCHHS] Pa3IMYHBIX apOMAaTUYECKUX COCJAMHEHUW — HUTpOOEH301a, XJOopOeH3oa,
aHwIMHa, (eHosa, CTUpPOJIA U T.JA., IPUMEHAEMbIX B MPOU3BOJICTBE JIEKAPCTB, MIACTMACC,
KpacuTesel, S10XUMUKATOB 1 MHOTUX IPYTUX OPraHUYECKUX BEIIECTB.

Fanpon HHCeETHIHTE KpacHTETH
1 ; [
o [
5 —L—=-=U
=l NPT Texeaonh s on EPHESTHO RN =
¥ Cptlple], o
o DeHOn AHHIHEH 7
i g
El i
F ]
L (= (i H] _I-_J'r E
= G ER AR Cgtlsmal ey =
g Eymon Hutpobexson E
2, | &
S &
L=
= S AL e HesleaHr Clgtla= e l= ek | 5
O = = u = ' =} u = ' w
3 LIeTOH STHnGeHSON CTHpOR [
& T
[lonreT Hpon

IpakTHYecKkoe 3aHATHE
Ne 11 OsnakomyieHHME C KoOJUIeKIIMeld oOpa3ioB He)TH U TPOAYKTOB €&
nepepaboTku. O3HaKOMIIEHHE C KOJUIEKI[MEN KaydyKOB M 00pasliaMu U3JIeIUi U3 PE3UHBIL.

3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEIBbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

Bomnpocs! 17151 caMOKOHTPOJIS 110 TeMe:
CocraBbTe ypaBHEHHS PEAKIIMM TPU TIOMOIIH, KOTOPhIX MOXHO OCYIIECTBUTH
caeaytomme npespamenuda: Ca CO; — CaO — CaC, — C,H, — C¢Hy — CsHs-CH;



Tema 2.3. KucJsiopoacoaep:kamue oprannyeckue coeuHeHust

OcHoOBHbIE NMOHATHUS U TEPMHUHBI II0 TEME€: CIIMPThI, OJHOATOMHBLIC CIIMPThI,
ABYXAaTOMHBIC  CIIUPTHI, TpéXaTOMHBIC CIIMPTHI, (1)CHOJ'I]':;I, OJHOATOMHBIC q)CHOJIBI,
ABYXAaTOMHBIC (1)CHOJ'I]':>I, TpéXaTOMHBIC (1)CHOJIBI, AJIbACTUbI, KCTOHBHI, Kap6OHOBBIC
KHCJIOTBHI.

I1;1an u3y4eHus: TeMbl.
Knaccuduxkarus KuciopoacoaepkaimnX opraHudecKuX COSTUHCHHH.
OO1mue cBeeHHs O CIIUpTax.
Oo6mmue cBeaeHus o peHonax.
OO1mme cBeaeHus 00 alpIeruaax U KETOHax.
Oo6mmue cBeaeHus 0 KapOOHOBBIX KHCIIOTaX.

M.

Kparkoe u3jio:xeHue TeopeTHIECKHX BOMPOCOB.
Knaccupukanus KucJI0pPoaCoAePKANMMX OPraHUYeCKUX coeTnHeHMit
B opranmdeckoil XuMuU CyIIECTBYIOT TPH BaKHEUIINE ()yHKIIMOHAIBHBIC TPYIIIIHI,
BKITIOYAIOIIME aTOMBI KMCIOPOa: THAPOKCHIbHAN, KAPOOHUJIbHAS U KapOOKCUJIbHAS.
[TocnenHIOI0 MOKHO paccMaTpuBaTh Kak COYETaHHWE IBYX MPEAbIIyHUX. B 3aBHCHMOCTH
OT TOr0, C KaKHMH arOMaMH WIHA TPyNIlaMH aTOMOB CBS3aHBI JaHHBIC ()YHKIIMOHAIbHBIC
TPYIIIBL, KUCIOPOJCOASPIKAIE BEIISCTBA ACIATCA Ha CIHUPTHI, (EHOJBI, abICTH B,
KETOHBI 1 KAPOOHOBBIE KU CIOTHI.
OO0uue cBereHnst 0 COIMPTAX

CnuMpThl — 3TO MPOW3BOJHBIC YTICBOIOPOAOB, B MOJIEKYJ€ KOTOPHIX OJWH HIIU
HECKOJIbKO aTOMOB BOJIOPOA 3aMEIIECHBI Ha TUPOKCUIIbH VIO TPYIIITY.

O6mas ¢popmyna cnuproB, TakuM oopazom, R-OH.

Kaaccnpukanus cnupros:
1. o wyMcay THAPOKCHJIABHBIX TPynm B MOJEKYJIEe CHOUPTHl pas3geisaioT Ha
O/ITHOATOMHBIE, IBYXaTOMHBbIE, TPEXaTOMHBIE .

HyZ—CH-CH,—ZH;  H,C—CH,—CH ,-CH,, H.C—CH., Hzf—ﬂl'H—lsz
F3 . I Y | e
.'!‘4 | é‘lH .{‘H &)H H 2 04 OH
CwTalon-2 EvTanaMan-1 4 sTangu-a-1,2 nzznantpyor-1.z.3
(oAl oaTorIILy, (ADYy=aTOMII I ZNMWMITLI (TECaTONILIM]

2. Ilo crTpoeHMi0 YrjeBOAOPOAHOM WeNMHM CHUPTHl pPa3Ie/IIOT Ha MNpeaejbHbIE
(HachIIIEHHBIE CIUPTHI) U HempeaeJbHbIe:

H O —CH-0H —CH., H, O =CH—CH,—H 40 —CH,—C—CH
£l
=-34T21-2-0N 2nNpoiz2ion-1 z-Opons an-1
(znounnn 14 cnupTi [~ ronaar = rob W cnadapT)

3. I[Io mNO0KEeHHI0 THAPOKCHJIBHOM TIPyNmbl B LENHU pa3auyaloT NepBUYHbIE,
BTOPMYHbIC U TPETHYHbIE CITUPTHI:

43



f|_:H3 CH, f_|:|—|3 Ll';l B

HaGo G Clly Gy Hyll—CH—LH—{H;, NG CHE Gy g HAC —CH—CHy=CH,—0H
tl“!H é)H OH
2-MCTHNGyTaOn-2 I-MCTHNGyTalon-2 2-MoTnGyTanon-1 3-MeTHn GyTanon-1
(TRETU IHEIA CNMPT (ETOPK HEIA CHAT) (NEpBU IHEIR CNKUAT) (NEpBM HEIA CNMAT)
Jns mpenenbHbIX OJAHOATOMHBIX CHUPTOB XAapakTephl JABAa THUMNA CTPYKTYPHOU
A30MEPHUU:

1) nu3oMepus yriaepoaHOro CKENIeTa;
2) n3oMepusi MOJIOKEHUSI TUAPOKCUITLHOM TPYIIIIHI.

Cornacno Homenkiaarype HIOITAK:

- B Ka4eCTBE TJIaBHOH 1eNu BBIOMPAIOT Ty, B KOTOPOW COAEPKUTCS HauOoJjbliee
YUCIIO TUJIPOKCUTPYIII U PAAUKAIIOB;

- HyMEpaluio ey HAaYMHAIOT C TOro KOHIA, ONMXKe K KOTOPOMY HAaXOJUTCS
cTapIIui 3aMecTUuTelNb — B HameM cinydae OH-rpynma;

- Ha3BaHME COUPTa CTPOUTCS OT Ha3BAHMS COOTBETCTBYIOLIETO alKaHa, ¢ KOTOPBIM
CBsi3aHa TUApPOKcHUrpymma. YToObl MOKa3aTh, YTO COEJUHEHHE OTHOCUTCA K KJaccy
CIIUPTOB JOOABJIAETCSI OKOHYAHUE —0JI;

- T.K. CIHUpPTaM XapakTepHa HU30MEpUsl MOJIOKEHUS THAPOKCUTPYIIBI, TO OHAa
o0o3HavaeTcs HUppo;

-€CJIM B MOJIEKYJIE HECKOJIbKO THUIPOKCUTPYNN, TO KX YHUCIO 0003HAa4aeTcs
IpPEYECKUMHU MPUCTABKaMU (M-, TPU-) DTa MpPUCTaBKa CTABUTCA MEpPe]l OKOHYaHUEM —OJ
U (poil MoKa3bIBaCTCs UX PACHOIOKEHHE.

Hanpumep, cnuptsl coctaBa C4HyOH nmeroT crnegyroniee crpoeHre U Ha3BaHUSI MO
HomeHknarype MIOITAK.
1) coenrHEHUs C HOPMAIBHON LIETIHIO

4 3 2 4 3 2 1
CH;- CH,-CH,-CH,-OH CH;~CHy-CH-CH;
6yTanon-1 6yranon-2 OH

2) COeIUHEHUS C Pa3BETBICHHOM IETIIO
1

s gHs G
CH;—CH—CH,-OH CH;— (lf— OH
3CH;
2-MeTWInIponaHoI-1 2-MEeTWINPONAaHOI-2

OO0mue cBenenns 0 peHoJiax

®eHOIbI — OPraHHYecKUe COCAHHCHUS apOMATHYeCKOro psia, B MOJICKyJIax
KOTOPBIX THIPOKCHJIBHBIC TPYIIBI CBSA3aHBI C aroOMaMH yIyiepoja apoMaTHYecKOro
KOJIBIIA.

ITo uncny OH-rpynn pa3znuyaror:
- oqHoatoMHbIe eHosl (apeHonsl): Gpenon (C¢HsOH) u ero romosnoruy;
- IBYXaTOMHBIE ()€HOJIBI (ApPEHINOIIBI): THIPOXUHOH, TMPOKATEXUH, PE30PIIHH;
- TpEXaTOMHbIE (b eHoITBI (apeHTpHOIIBI): MTAPOTaJUIoN, (hIOPOTIIOIUH,
THUAPOKCUTHUAPOXUHOH U T. I. B03MOKHBI 2 THIIA H30MEPHN:
- U30MepHs TTOJIOKEHHUS 3aMECTUTEIICH B OCH30JIbHOM KOJIBIIC;
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- u3oMepust OOKOBOH IeNH (CTPOSHUS ANKHIILHOTO parKaia U 9uciia PauKasoB).
OO0mue cBenennsi 00 aabaeruaax 1 KeTOHax
Anpaeruibl M KETOHBI  OTHOCATCS K  KapOOHWJIBHBIM  OpPraHMYECKUM
COCIAMHEHUSIM.
KapOOHMIBHBIME COSAMHEHUSMH Ha3bIBAIOT OPraHMYECKHE BEIIECTBA, B MOJICKYJIaxX
KOTOPBIX
umeercs rpynna >C=0 (kapOOHMII WM OKCOI'PYIIa).

Oobmas dbopmyna KapO OHUJIbHBIX Ny
COeIMHEHUMN —

B 3aBucuMOCTH OT THUMa 3aMeCTUTENS X
9TU COCAMHEHHMS TMOJpa3aeisitoT Ha: anpaeruasl (X=H );
ketoHbl ( X =R, R")

AJbJaeruabl -  OpraHu4ecKue 0
COCIMHEHHU S, B MOJIEKYJIaX KOTOPBIX aTOM R—C:: R = H, aaxua, apua
yriaeponaa KapOOHUIIbHOMN TPYIIIBI H
(KapOOHUIBHBIA  YTJIEPOA) CBSI3aH C
aTOMOM BOJIOpO/IA. OOmas
dbopmyna: R-CH=O wummu

@ yukunoHanpHas rpynna —CH=0O Ha3pBaeTCs anbJAeTUIHOMN.
Ketonbi - OpraHuYeCcKue

BEILIECTBA, MOJIEKYJIBI KOTOPBIX COAEPKAT R_ﬁ_R R, R = aaxux,
KapOOHUJIBHYIO TPYMIY, COSIUHEHHYIO C o apua
IBYMsI YIJIEBOJOPOJHBIMU pagUKaTIaMU.
Oo6mmue dbopmynel: R,C=0, R-CO-
R' nan
Ansrgerugsl KeToHBI
H—(|3=D CH3—(|3=O CH3—(|3=O CEI-IE—(IL‘=O
H H CH; CH;
§opMATEIETH, AIle TATLTeTH areToH arreTodeHoH
(M TAHATE ) {(3TAHATE) {IIp OITAHOH) (MeTHI)EHITIKETOH )

JIist anbJeTuI0B U KeTOHOB XapaKTepHa M30MEpHs YTIIEBOJOPOIHOIO paguKana.
OH MOXeT uMeTh MO0 HEpa3BETBICHHYIO, JIMOO pa3BETBICHHYIO Ienb. Ha3BaHwus
aNBJICTUIOB TIPOMCXOASAT OT MCTOPUYECKMX Ha3BaHUU COOTBETCTBYIOIIMX OPraHUYCCKHUX
KHCJIOT, B KOTOpPBIC OHH IPEBPAIIAIOTCA TPH OKHCICHHH (MypaBbHHBIA allbJCTH]I,
YKCYCHBIN aJIbJICTHI, POIMUOHOBBIN albJeTHa U Ap.). 1o Mex1yHapoIHON HOMEHKIIATYpe
Ha3BaHMUS ajbJCTHUIOB IMPOU3BOAAT OT HA3BaHWM COOTBETCTBYIOIIUX YIJICBOJOPOIOB C
npubaBieHueM cyhdukca -ab.

OO0mue cBereHnsi 0 KApOOHOBBIX KHCJI0TAX
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KapﬁoHOBbIe KHCJIO0TBI - OpraHU4YCCKUE BCIICCTBA, MOJICKYJIbI KOTO(E)BIX CoacpiKar
-~

OJTHY WJIM HECKOJIbKO KapOOKCUIbHBIX I'pynn. KapOokcuiibHas rpymnma “Ciom
(coxpamenno —COOQOH) - cocTrouT u3 KapOOHUIBHOM IPYNIIBI U CBSI3aHHOM C HEM
TUAPOKCUIBHON T'PYIIIHI.
[lo yncny KapOOKCUITBHBIX T'PYII KapOOHOBBIE KUCIOTHI ACIATCS Ha
OJTHOOCHOBHBIE, IBYXOCHOBHbBIE U T.J.
Oo6mas ¢hopmyna oqTHOOCHOBHBIX KapOooHOBBIX kKucioT R—COOH. TTpumep
JIBYXOCHOBHOM KHCIIOTHI - maBeneBas kucinora HOOC—COOH.
[lo Tumy pagukaina kapOOHOBBIE KHCIOTHI JENATCSA Ha MpeaesbHbIe (HarpuMmep,
ykcycHas kuciora CH;COOH), HenpenenbHbIe [HalIpUMep, aKpUIOBask KUCJIOTa
CH,=CH—COOH, oneunoas CH;—(CH,);—CH=CH—(CH,)7—COOH] n
apomarudeckue (Hanpumep, 6ensoitnas C¢Hs- COOH).
N3oMmepbl 1 romosiorn: OTHOOCHOBHBIE MIPe/ieNibHbIE KapOOHOBBIE KUCIOThI R—

COOH sBinsitoTcs M130MEpaMH CIOXKHBIX 3(HUPOB

TEM K€ YHCIIOM aTOMOB YTJIepoJa.
O6mas ¢dopmyna u tex, u apyrux C,H,,0O;.

| 4

R_':\~~[:I—1=L“(c01<paIJleHH0 R—COOR") ¢

r H-COOH
MeTaHOBas
o (MypaBbHHas)
CH3-COOH H-COO-CH;
Y TAHOBAS METHJIOBBIN 3hup
MYpaBbUHOU
0 (yeyeras) KUCJIOTBI
H-COO-CH,-CH; |(CH;-COO-CH;
H;-CHo»- H
! 1(12 OESHO;;OO ATUJIOBBIA dUP  METUIIOBBIN pUp
(rli) OITMOHOBA) MYpaBbUHOM YKCYCHOM
o[ P KHCJIOTBI KHCJIOTBI
hCH L DI HCOOCH,CH,CH; CH;COOCH,CH; CH;CH,COOCH;
H;(CH H
r g 3a(HC0 B;Z{zCOO H- MPOMUIIOBBINA 3)UpP ATUIOBBINA 3PUpP METHIOBBIN APUp
(hﬁcmﬁm) " MYpaBBUHOMU YKCYCHOM IIPOIIMOHOBOU
H METUIIIPOITAHOB A k11 CIOTHI CHCITIOTEI HCIIOTEL

M30MEDPBHI

AJITOPUTM COCTABJICHUS] HA3BAHUH KAPOOHOBBIX KHCJIOT

L.

BKJIIOUAIOIIIasl aTOM YIJiepozia KapOOKCUIIbHOMN T'PYIIIHIL.

2.

KapOOKCHIJIbHOW TPYIIIbI.

W

IIpakTHyeckue 3aHATUSA:
Ne 12 Xumuueckre cBOMCTBA )KUPOB, MHOTOAaTOMHBIX CIIUPTOB.
Ne 13 Xumuueckue CBOMCTBAa KApOOHOBBIX KUCIIOT
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[TponymepyiiTe aToMmbl yriepoja B IVIABHOW LeNM, HadMHas C aroMa yriepojaa




3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHHA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIbHOI PadoThI:
— HE NMPEAYCMOTPEHO.

Bonpocsl 1151 cCaMOKOHTPOJISI IO TeMe:
1. Onpenenenune, oOmas (Gopmysa, TOMOJOTMYECKUM PSI MPENeTbHBIX OJHOATOMHBIX
CIIUPTOB.
2. Onpenenenue, odmiast popMmysa, TOMOJTOTUUECKUN Pl ATbIETHIOB.
. Onpenenenue, obmas ¢opMyna, TOMOJOTHYECKUN Psll, TPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT.
4. CocTaBbTe CTPYKTYpHBIC (POPMYJBI JJII BCEX OJHOATOMHBIX CIHUPTOB, MOJICKYJISIpHAs
dhopmyna koropeix CsH;;OH. IToanmuimmTe nx Ha3BaHUsL.
5. Hanmummmre cTpyKTypHBIE (POPMYIIBI COETUHEHUM MO X HA3BAHUAM: 2 — METHJI —3—
STHITCITAHOI -1;
3 — Metuia — 4 — 3TWIrenTaHon -1; terpaxiiopMmeTas; 2,3 — IMMETHINEHTEH ; TEKCHUH - 3;
IUKJIO0yTaH;
2,3 — TMMETUIIIEHTAaH ; TeKCaH.

W

Tema 2.4. A3oTcoaeprkaniue OpraHudYecKue coeJMHEeHUs
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Tema: « AMUHBI. AMHUHOKHUCJIIOTEDY.

OcCHOBHbIC TOHSATHSI M TEPMHUHBI MO TeMe: AaMHUHbI, NEPBUYHBIC AMUHBI,
BTOPUYHBIE  aMUHBI, TPETUYHBIE  AMUHBL, aAMHUHOKHUCIOTHL,  «MHUJJIEPOBCKUE»
aMHHOKH CJIOTHI, 3aMEHUMbIC aMHHOKHCJIOTHI, HE3aMEHUMbIE AMHUHOKH CJIOTHI.

I1;1an u3y4yeHus: TeMbl.
1. OOmme cBeneHust 00 aMUHAaX.
2. XapakTeprCTHKa aHWJINHA.
3. OOmwme cBeneHust 00 aMUHOKHCIIOTax.
4. XapakTepuCTHKa TITUITHHA.

Kpartkoe u3no0:xeHne TeopeTH4eCKUX BOIPOCOB.
OO0mme ceenenns 00 aMuHax
AMHHBI — OPraHHYECKHE COSAMHEHHS, SBIISIONMECS TPOU3BOIHBIMI aMMHAKa, B
MOJIEKYJIE KOTOPOr'0 OJVH, 1Ba WIM TPU aroMa BOAOPOJa 3aMEILIECHBI Ha YIJIE€BOJOPOAHbIC
paguKabl.
IIo yucny 3aMelIEHHBIX aTOMOB
BOIOpOJa pa3IUYalOT COOTBCTCTBCHHO  [lepBuuHbli  BTopuuyHbid TpeTHYHBIN

NnEPBUYHBIC, (3aMeI_HeH O4AUH aToM aMHUH aMHUH aMUH
BOJIOPO/1a), BTOPHYHBIE (3aMEIICHBI JBa M. M,
aroMa BOZOPOJAa M3 TPEX) U TPeTHYHbIE ww" \%% &"%“’M _*“*"*’”H ggw” 'i""*“&g
(3amMerieHsl TPU aroMa BOIOpPOAA W3 W T Bt
TpeX) aMHUHBI.

Homenksatypa: K Ha3BaHHIO «IUaMUHO»,  «TPUAMHHO»,  YKa3bIBas
OpPTaHMYECKMX OCTAaTKOB, CBSI3aHHBIX C YHUCIIOBOM MHJCKC aToMa yriieposa:
a30TOM, I00aBISIOT CIOBO «aMHH)» IIPH HiC CH3
STOM T'PYNIBI YIOMHHAIOT B aj()aBUTHOM
HOpsJIKE: CH3NHC3H; — NH, 2-
METUIIPONUIAMYH, CH;N(C¢Hs), — AMUHONCHINAH
MetTuaudenmaaMud. I BBICIIMX
aMUHOB Ha3BaHUE COCTABJISIETCS, B35B

3a OCHOBY yTIIEBOIOPO/I,

HpI/I6aBJ'IeHI/ICM MMpUCTaBKH «aMHHO»,

JI1s HEKOTOPBIX aMHHOB HCIONB3YIOTCA TpuBHaidbHble Ha3Banus: CsHsNH, —
aHUJIMH (CUCTEMaTH4YeCKOoe Ha3BaHUe — (hEHHJIAMUH ).

CTpyKTypHasi uzomepus
- yenepoonozo ckenema, naunnas ¢ C4HoNH,:

CHa-CH+-CH2-CH--XHa CH3-CH-CHz-NHz CH3
CHs CH3-C-NH,
iy TAHAT R -1 2-NeTHnnp onaHa MHEH - 1 (IjH3
(M-ETHRAWAN | (H30C YT HIAMHH ) 2-NleTHnnp 0Ma HA MEH -

(mpem-GyTHIAMHEE )
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- noa10Xcenun amunozpynnal, HaunHas ¢ CsH,NH,:

CH3-CH2-CH2-NH4 CHj- (I:H -CHj3

NH2
[TpomagamuH- | [TpomamamMuH- 2
(H-IpoNHIAMEH) (HzonpoIHIAMHEH)

= uszomepusa amunozpynnsl, CBA3aHHasA C U3MCHCHHCM CTCIICHHU 3aMCIOICHHOCTHU 4dTOMOB
BOJOpOAa IIpnu a30Te, T.C. MCKAY TUIIAMU aMHUHOB!

H. _.H H. _ .CH; H,O. . CH,
) ) )
ro 1 1 1 ry ry
SHLCLL, T CLLCIL, |
“IpoIooraMImE o CTHITYTHTTE M T TEY AT A
IHEpeua Rl U EOpLEREL SMLE)  (HEINMUSHE L S0

IIpocTpancTBeHHas1 H30MepUs
Bo3MoskHa ontuueckas uzomepusi, HaunHas ¢ C4HoNH,:

SEpEATIIN

XapakTepucTHKA AaHUJIMHA

du3nyeckue CcBOMCTBA M (PU3HOIOrHYEecKoe AelcTBHe: TPEICTaBIseT cOOOil
OECLIBETHYIO MACIISIHUCTYIO JKUJIKOCTh C XapaKTEPHBIM 3allaxOM, HEMHOI'O TSXKEJIEe BOJIbI
U IUIOXO B HEM PAacTBOPUM, XOPOIIO PACTBOPSETCA B OPraHUYECKUX pacTrBoputessax. Ha
BO3/lyX€ OBICTPO OKUCISAETCS U MPUOOPETAET KPaCHO-OYpyI0 OKpacKy. SAoBUT, ciocoOeH
BCAChIBAaThC CKBO3b KOXY B KpPOBb M Hapymarbh (QYHKIMH T€MOTJIOOMHA, YTO MOXKET
MPUBECTH K JIETAIbHOMY Hcxony. CHMMITOMaMu OTPAaBIIEHHS KPOBU aMHHOM SIBJISIFOTCS
MOCUHEHUE KOHYMKOB TajblleB, HoOca, TIy0, ObIIIKA, Y4YallleHHbIE JbIXaHUE U
cepaledbuenue, moreps co3HaHus. B ciydae momamaHus aMMHA Ha HE3alUIIECHHbBIE
Y4aCTKHU KOKH HEOOXOAMMO OBICTPO M aKKypaTHO, HE YBETUYUBAs IJIOLIAAb MOPAKEHHUS,
OYMCTUTH IIOPAKEHHBIM Y4acTOK KOXM Barod, CMOYEHHOM B cnupre. B ciydae
OTpaBJICHUS BBIBECTH MOCTPAABIIETO HAa CBEKUM BO3/1YX, 00pAaTUTHCS K Bpauy.

Ctpoenne MoJieKyJibl: [ aHUIMHA XapaKTepHbI CBOWCTBA O€H30JIbHOIO KOJIbIIA
— JefiCTBME aMUHOTPYIIBI Ha O€H30JIbHOE KOJIBIO MPUBOAUT K YBEIMUECHUIO
ITOJABUKHOCTH BOJOPO/A B KOJIBLO IPUBOAUT K YBEJIUYECHUIO ITOABUKHOCTHU BOAOPOIA B

OpTO- M Iapa- MOJOXKEHHUAX: C OJHOH KOJIBIIO CTaHOBUTCA 0OoJjiee aKTUBHBIM B
CTOPOHBI, OEH30JIbHOE KOJIBIIO OCIaliseT peaKIUAX 3aMEeILEHuUs, YeM OEH301I1.
OCHOBHBIE CBOWMCTBA aMHUHOTPYIIIBI 10

CpPaBHEHMIO ¢ anu(paTuuecKuMH aMHUHaMU

u Jaxe ¢ ammuakoM. C Ipyroil CTOpOHBI,

MOJ1 BIUSIHUEM aMUHOTPYIIIbI OEH30JIbHOE



XNMHUYECKHE CBOMCTBA:

1) AHWUIIMH C BOJIOM HE pearupyeT U He U3MEHSET OKpacKy nHaukaropa!!!

2) JIerko OKHMCISIOTCS JaKe KHCIOPOIOM BO3ayXa. SIBISACH B YUCTOM BHUJIE OSCIIBETHBIM
BCILIECTBAMH, Ha BO3JIyXE OH TEMHET.

3)  DHepruyHo pearupyer ¢ OpOMHOI
BOJ O c o0pazoBaHuEM 2.4,6- Br Br
TpubpoManmimMHa (Oenblii ocamok). Jrta + 3Bry — + 3HBr
peakiusi MOXKET HCIONb30BaThCS IS
Ka4eCTBCHHOIO W KOJIMYECTBEHHOTO
OTIpe/ICIICHNS] aHWJINHA:

NH; NH;

Br
2,4, 8- TPHOPOMAHHITHE

4) PCaKI_II/ISI TrOpCHUA (HOJIHOFO OKI/ICHCHI/IH) AMHWHOB Ha IIpUMEPC MCTUJIAMHHA:
4CH3NH2 + 902 — 4C02 + 10H20 + 2N2

5) CBolicTBa aMUHOTPYIIIIHI: C¢HsNH, + HClI — [C¢HsNH; ]+C1'

xsopuapeHUIaMMOHUS

IHony4yenmne:
1)  BoccranoBnenue HUTpocoeAuHEeHUN — Peakuus 3uHMHA. DTy peakUuiO BIIEpPBbIC
ocymiectsui H. H. 3unun B 1842 ropay. JlelictBys Ha HUTPOOEH30J CYIb(UIOM aMMOHUS,
OH TOJy4YHJI AaHUJIH:
C6H5N02 =+ 3(NH4)2S — C6H5NH2 =+ 6NH3 +3S + 2H20
2) BoccraHoBieHHE KeTe30M:
4C6H5N02 + 9Fe + 4H20 — 4C6H5NH2 =+ 3Fe304

3) BoccraHoBieHue BOIOPOAOM B TMPUCYTCTBUM Karajiu3aropa W TpPH  BBICOKOU

TEeMIEpPaType:

C6H5N02 =+ 3H2 — C6H5NH2 =+ 2H20

IIpumeHeHmne: MHUPOKO MPUMEHSIOT B KauyecTBE MOIYIPOAYKTa B MPOU3BOJICTBE
KpacuTeseil, B3pbIBUATHIX BEIUECTB M JIEKAPCTBEHHBIX CPEACTB (CyNb(aHuIaMUIHBIC
npenaparsl).

OO0mue cBeeHnst 00 AMHHOKHM CJIOTAX

AMHHOKHCJIOTBI (aMIHOKAapOOHOBBIE KHCIOTHI) — OPraHUYECKHE COCIMHEHHMS, B

MOJIEKYJIE KOTOPhIX OJJHOBPEMEHHO COJIEPKATCS KAPOOKCUIbHBIE U AMUHHbBIE TPYIIIIHI.
Kuaccnpukanuss aMuHOKHCJIOT

«MujulepoBCKHe)» aAMHMHOKHMCJIOTBI:  «MWIIEPOBCKUE»  aMUHOKHCIOTHI —
0000IIEHHOE Ha3BaHWE AaMUHOKHCIOT, TMOJYYalOUIMXCSd B YCIOBHSX, OJNU3KUX K
skcriepuMenTy Crenmu JI. Musnepa 1953 roma. Mwuiep ycraHoBuil oOpa3oBaHHUE
MHOKECTBA Pa3IMYHbIX AMUHOKHCIIOT, B TOM YMCJIE: IJIUIWH, alaHWH, BAIWH, U30JICUIIUH,
JeUIIMH, OPOJIMH, CEpUH, TPEOHUH, acliapTar, rjayramar.
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H,N - CH - COOH
I
R

H.N = CH = COOH ANMWMDPATWYHECKME CH COOH
= H,N = CH, = COOH

CH, @- CH,
1

LiuecTrenu Frmuumuy MeHunanaHuH
KHCNBIE HEWTPANBLHLIE OCHOBHLIE
H,N = CH - COOH H,N = CH, = COOH H,N - CH - COOH
I |
?Hz {?th
AcnaparaHoaan
HOOC mmagra Fnuymun NH, Nuaun

ITo cmoco0HOCTH OpPraHu3Ma CHHTE3UPOBATH U3 NMPeAlIeCTBEHHUKOB!
- He3amMeHMMble (i1 OOJIBIIMHCTBA JKMUBOTHBIX M 4YeJOBEKa HE3aMEHUMBIMHU
AMUHOKM CJIOTAMHU SIBJISIFOTCS: BaJIMH, W30JICHMIIMH, JEWIIMH, TPEOHUH, METHOHHWH, JIWU3WH,
dbeHunananv, TpunTodaH, apruHUH, THCTUIYH );
- 3aMeHuMBble (111 OOJIBIITMHCTBA KUBOTHBIX U YEJIOBEKAa 3aMEHUMBIMU aMUHOKHUCJIOTaMHU
SIBJIIFOTCS: TJWIWAH, alaHWH, NPOJIMH, CepUH, LIMCTEeWH, aclapTar, aclaparuH, rjyramar,
[JIYTaMUH, TUPO3HH).

HoMeHnkiaTypa aMMHOKHCJIOT
[lo cucremarnueckoii HOMEHKJIAType Ha3BaHUs AMHUHOKUCIOT 00pa3ylioTcs H3
Ha3BaHUN COOTBETCTBYIOLIUX KUCIOT MPUOABICHUEM IMPUCTABKM AMHHO- U YyKa3aHUEM
MECTa pAcCHOJOKEHUS aMUHOTPYNIbl MO OTHOUIEHUI0O K KapOOKCHUJIBHOM Trpymie.
Hymepauus yrieponHoi I1enu HauvHas ¢ aroMa yriepoia KapOOKCHIBHOW TPYIIIIbL.
Hanpumep:

CI—Q—CHE—?H—CDDH CHs'_(l:H —CH;—COOH
NH, NH,
2-aMuHo bYTAHOEA J-aMHuHobYTAHOEAT
KHCTIOTA KHCTIOTA

Yacro ucronab3yeTcst TakkKe IPyroi crnocod MocTpoeHUs Ha3BaHUN aMUHOKHCIIOT,
COTJIaCHO
KOTOPOMY K TPUBHAIBHOMY Ha3BaHUIO KapOOHOBON KHUCIOTHI JOOaBJSETCS MpPUCTaBKa
AMUHO- C YKa3aHUEM TOJIOKEHUSI aMUHOTPYIITBI O YKBOU rpedeckoro andasuta. [lpumep:

o P
CHy—CH;—CH—COOH CHy—CH—CH;—COOH
NH, NH,
-AMHHOMACTIAHAA B-B,I-.-IHHDM&CHHHHH
FIHCIIOTA FICIIOTA

Ecnu B MOJIEKyJie aMMHOKHUCIIOTHI COAEPKUTCS IBE aMUHOTPYIIIBI, TO B €€ Ha3BaHUU
HCIIOJIb3YETCs MPUCTaBKa AMAMUHO, Tpu rpynnsl NH, — Tppamuno - u t.1. IIpumep:
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H,N—CH;—CH—COOH

NH,
2,3-maMUHOIP oTTaHOEAd
KHCIIOTA

N3omepust aMHUHOKHUCJIOT

HN3omepus yriepoaHoro HN3omepus nonoxkeHus Rrsecice HYONEP §.1AHERA
cKejera (GyHKUMOHATBHBIX v (H
CHe-CH;~CH—COUH rpynmn ] ;
I CH, TH, CH {0OOH
NH, |
. o NII, ‘ 0
4- EMHHOL YTaM 54 o e o, \\
e Z-IMEIIa5YTH0EE
Ry womoTs HOOC/ \H H / 00K
EIIJ EHr(FH—EH: COOH i i
T h
CH; | COOH NH, EPKAT0
NHJ d-AMKED L yTIECEAY
2-aMMAO-2-1 FTHTT D I T3H0EAS FHCMaTA
VEIMOTA

XapakTepuCcTHKA [JIMIUHA

Haxoxnenne B mpupoae: BXOAUT B COCTaB MHOTUX OCJIKOB U OMOJIOTUYECKH

AKTHUBHBIX COCIUHCHUM.
du3nyeckue cBOMCTBA: OCCIBETHBIE KPUCTAIIBI, XOPOIIIO PaCTBOPUMBIE B BOJIE,

HE PaCTBOPUMBIE B OOJIIIIMHCTBE OPraHMYECKUX PACTBOPUTEICH.

XyMHYeCKHEe CBOMCTBA:

AMHUHOKHUCTIOTHI aM(pOTEepHbIE OPraHUYECKUE COSAUHEHUS, JJIsl HUX XapaKTepHBbI
KHCJIIOTHO-OCHOBHBIC CBOMCTBA.

OO01mue cBolicTBa:
1) BuyrpumMmonekynsapHas HeWTpanu3aius — o0pa3zyeTcss OUIOISAPHBIMA IIBUTTEP-HUOH:
Boaubie pacTBOpHI 3JEKTPONPOBOIHBI. ITU CBOMCTBA OOBSICHAIOTCA TEM, UTO MOJIEKYJIbI
AMUHOKHUCJIOT CYIIECTBYIOT B BHUJE BHYTPEHHUX COJIeH, KOTOpbIe 00pa3yroTcs 3a cYeT
repeHoca MpoToHa OT KapOOKCcUIa K aMUHOTPYIIIIE:

0 -0

+ ,;;D + -~
"'_HSN_CHE_CRD- HIIH HSN—CHE—C{-_‘

0

y .
HN—CH—CZ

Boanbie pacTBopbhl aMHHOKHCIIOT UMEIOT HEUTPAIbHYIO, KUCIYIO WIIU
IIEJIOYHYIO CPEly B 3aBUCUMOCTH OT KOJIMUeCTBa () yHKIIMOHAIBHBIX T'PYIIIL.
2) IonukoHaeHcauusi — o0Opa3yrOTCs MOMUIENTHABI (OCIKH):

0 0
1 |
H,N-CH; &~ OH + H-N-CH-COOH —=> H,N-CH7C-N-CH-COOH
H (H, : H (R,
CTHITHH CIIAHIH TTIHOHII Al 3H19A

(MHITEMTRAX )



[Tpu B3auMoI€#CTBUU JBYX O-aMUHOKH CJIOT 00pa3yeTcsi AUMenTHuaI.
3) Paznoxenume — AmuH + Yruekucisiid raz:  NH,-CH,-COOH — NH,-CHj; + CO,1
CaoiicTBa KapOOKCHJIBHOM rpynnbl (KUCJIOTHOCTD):
1) C ocHoBanusimu — oOpazytotcs coim: NH,-CH,-COOH + NaOH — NH,-CH,;-
COONa + H,O

HaTpueBast
COIIb
AMUHOYKCYCHOU
KHUCIIOThI
2) Co cnupramu — 00pa3ylOTCa CIOXHBIE 3(UpHl — JIeTydyHe BellecTBa (peakius
ATepUPUKALNN):

NH,-CH,-COOH + CH;OH "“"*— NH,-CH,-COOCH; + H,0
3) C ammmakom — oo6pazyrorcsa amunbl: NH,-CH(R)-COOH +H-NH,—NH,;-CH(R)-
CONH,+H,O  CpoiictBa aMUHOrpynmnsl (OCHOBHOCTB):

1) C cHJIBbHBIMH KHCJOTAMH — COJIH: HOOC-CH,-NH,; + HCI — [HOOC-CH,-

NH;]Cl

WIH HOOC-CH,-NH,*HCl
2) C a30THCTOM KHCJIOTOM (T1I000HO NEPBUYHBIM aMUHaM):
NHQ-CH(R)-COOH + HN02 — HO-CH(R)-COOH + N2T+ HQO
TUAPOKCOKHCIIOTA

KauecTBeHHbIC peakuumn
1) Bce aMUHOKHMCIIOTBI OKUCISIFOTCSI HUHTHAPUHOM C OOpa3oBaHUEM MPOAYKTOB CHHE-

¢uoneroBoro 1sera!
2) C uvoOHaMH TSDKEIbIX METAIJIOB -
AMUHOKH CJIOTHI o0pa3yroT
BHYTPUKOMILUICKCHBIE coiu. Komrmiekcsl
menu (II), umeromme TIYOOKYHO CHHIOIO
OKpACKY, UCIOJb3YIOTCA JJs1 OOHAPYKEHUS
0.-aMUHOKHU CJIOT.

NH
n_q: #_#'D"'a_“ _,.a-"'-'-" "-.E ';E\-
I:F _;C?uf ':FH
' - - “""\. - I-'h.
R.ll" LLI' T own .r"ﬂ "'l-':-:l_i" ':- " D
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Iosyyenune: CUHTE3UPYIOT TIUIKH (TJIMKOKOJ, aMUHOYKCYCHAsl KM CJIOTa )
13 MOHOXJIOPYKCYCHOM KUCI0Thl 1 NH3, MOXeT ObITh MOJIyd€H TUIPOIU30M
KeJaTuHbl WK GpudbponHa menka.

IIpumenenmne:
* ISl IPUTOTOBJIEHUSI O yPEepHBIX pacTBOPOB;
* ISl CHHTE3a MENTUI0B, TUIIITYPOBON M aMUHOTHUIIITYPOBON KHUCIIOT;
* KaK KOMIIJIEKCOOOpa3yIoIHil peareHT;
e JUIA TOJy4YeHUs yAOOpeHUM, HUTPATOB LEJUIIOI03bl, KpacuTesleu, cepHou
KHUCIIOTHI;
* ISl TPABJICHUS METAJUIOB U MOJIYINPOBOJHUKOBBIX MaTEPUAIIOB;
* KaKk OKHUCJIMTENb PAaKETHOrO TOIUIMBA, KOMIIOHEHT "HUTpyromeid cmecu" (c
CEpHOM KUCIIOTOM).

I[IpakTHyeckoe 3aHsITHE - HE IPEAYCMOTPEHO.

3agaHus 111 CAMOCTOATEIbHOTO BHINOJTHEHUA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEIbHOI padoThI:
— HE NMPEAYCMOTPEHO.

Bonpocel 119 caMOKOHTPOJIA 110 TeMe:
1. Onpenenenne, odmme GopmMyIibl, KiaccupuKalus aMUHOB.
2. 3aMEHUMBIE U HE3aMEHHUMbIE AMUHOKHCIIOTHI.
3. N300pa3zute CTpyKTypHbIE (QOPMYJbl H30MEPHBIX BEIECTB, MOJIEKYJISpPHAs
¢dbopmyna koropsix CsH;3N. [og popmynamu npuBeauTe Ha3BaHUS BEILIECTB.

Tema: «Ilomamepsl. [LnacTtMaccel U UX XapaKTEPUCTUKAY.

OcHoOBHbIE OHATHA U TEPMHUHBI IO TEME: ITOJIMMEPLI, MAKpOMOJICKYJIA,
mojmmmMepu3anus, IMOJIMKOHACHCAINWA, MOHOMCPBI, CTPYKTYPHOC 3BCHO, CTCIICHDbL
nmoammMepu3alnuu, 3JJaCTUHIHOCTh, KPUCTAINIHOCTD.

Ilnan u3yyeHus: TeMsbl.
1. OcHOBHBIE TOHSTHUS 10 TEME.
2. CpoiicTBa MOJIMMEPOB.
3. ®U3UYECKUE COCTOSIHUS MOJTUMEPOB.
4. IIppuMeHeHne OINMEPOB.

Kparkoe u3n0:xeHne TeopeTHYECKUX BOIPOCOB.
OcHOBHBIC MOHATHSA 110 TEMe
BricokoMoliekyasipHble coeluHennsi, noaumepsl (BMC) — BemectBa,
oOnanaromme OOJBIIMM MOJEKYJISIPHBIM BeCOM (OT HECKOJBKUX ThICSY [0
HECKOJIbKUX MUJJIMOHOB).
K npupoaHbsiM BBICOKOMOJEKYISIPHBIM COEAMHEHUSIM (OHOIoIMMepam)
OTHOCSITCS O€JIKH, HYKJIEMHOBBIE KUCIIOTHI, TOJIMCaXapuabl U T. 1.



K cuHTETHYECKHMM - pa3nMyYHbIE IUIACTMACCHI, CHHTETUYECKUE KAYYYKU U
BOJIOKHA. BBICOKOMONEKYISPHBIE COEAMHEHHUS - TMPOAYKTHl XUMHUYECKOTO
COeIMHEHUS (TONMMEPU3alMUd WJIM TOJMKOHJIEHCAUH) OOJIbIIOr0 KOJMYECTBa
HU3KOMOJIEKYISIPHBIX COECIMHEHUH (MOHOMEPOB), WTPAIONIMX pOJIb OTIEIBHBIX
3B€HBEB B MAKpOMOJEKYJIE TMOJMMEpPa; MPU 3TOM MOHOMEpPBI MOTYT OBITh
OJIMHAKOBBIMU (HampUMep, W3 OJTHIEHA - TMOJMAITWIIEH) WM Pa3IMYHBIMU
(HampuMep, OCTAaTKU Pa3HbIX aMUHOKH CIIOT B O€JIKaXx).

MonoMepbl - HU3KOMOJIEKYJISIPHbIE COEIMHEHUS, U3 KOTOPBIX 00pa3yroTcs
MTOJIUMEPBIL.

Hamnpuwmep, IIPOITUJICH CH,=CH-CH; ABJIAETCS MOHOMEPOM
MTOJIMTIPOIAJIEHA:
nCH, =(|3H — {(-CH;- (le—)n
CH; CH;
NpoIlIHIEH DoNHIPpCIIHIEHR
(nponeH)

ITonmumepsl - BHICOKOMOJICKYJIIPHBIE BEIIECTBA, COCTOSIIME M3 OOJBIINX
MOJIEKYJI LIEMTHOTO CTPOCHUS, (OT rped. "moiau" - MHOro, "Mepoc" - 4acTh).

Hampumep, monuaTuieH, mojiydacMbIi TPy MOJIUMEPU3AINU dTUJICHA!

CH2=CH2: ...'CH2'CH2'CH2‘CH2‘CH2‘CH2‘CH2‘... N (-CHQ-CHQ-)H

MakpomoJiekyJia - MoJieKyJa rnojuMepa (oT rped. "mMakpoc" - 0OJIbIIOH,
TUTAHHBIN ).

MonekymnsipHas Macca MaKpOMOJIEKYJ JIOCTUTAaeT JECITKOB - COT€H ThICSY
(1 naxe MUJJTMOHOB) aTOMHBIX €IMHUII.

CTpyKTYypHOE 3BE€HO - TpyIa aTOMOB, MHOTOKPAaTHO MOBTOPSIONIAsICSA B
LEITHOM MaKpOMOJIEKYJIE.

...-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-...
MTOJIMBUHUIIXJIOPU]T

B dopmyne makpomonieKkyibl 3TO 3B€HO OOBIYHO BBIACIHSIIOT CKOOKaMu: (-
CH,-CHCl-),

CrpoeHue CTPYKTYPHOIO 3BE€HAa COOTBETCTBYET CTPOCHHUIO HUCXOIHOTO
MOHOMEPA, MOITOMY €0 Ha3bIBAIOT TAK)K€ MOHOMEPHBIM 3BEHOM.

CreneHb NOJMMEpPHU3ANUM — OTO YHUCIO, TMOKA3bIBAIOIIEE, CKOJIBKO
MOJIEKYJI MOHOMEpA COEIMHUIIOCh B MAaKPOMOJIEKYITY.
B dbopmyne MakpoMoneKyibl CTeneHb MOAMMEPU3aui 0OBIYHO 0003Ha4YaeTCs
HMHJEKCOM "n" 32 ckoOKaMH, BKJIIOUYAIOIIUMU B ce0sl CTPYKTYpHOE (MOHOMEPHOE)
3BeHo: (-CH,; — CH,-),

ITommaTniexn

JI71sl CHHTETUYECKUX MTOJIMMEPOB, KaK MPABUIIO, N < 10°-10* a camble JIHHHBIC U3
M3BECTHBIX NpUPOAHBIX MakpomoieKyin—/IHK (momnykiaeoTu0B)-1umeror
CTEIIEHb ITOJIMMEPU3ALIUHY N = 10°-10".

MonekyasipHass Macca MaKpOMOJIEKYJIBI  CBA3aHA CO  CTEIEHbBIO
MOJIMMEPU AN COOTHOLIEHUEM: M(makpomosiekyJbl) = M(3BeHa) ® n, e
n - CTENeHb noauMepusanuu; M - OTHOCUTENbHAash MOJIEKYJISIpHAs Macca;
MOJICTPOYHBIN MHJAEKC I' B 0003HAYEHUHU OTHOCUTEIBHON MOJEKYJISIPHOM Macchl M,
B XMMHUU TTOJUMEPOB OOBIYHO HE M CMOJIb3YETCH.
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Jlist moimMepa, COCTOSIIEr0 U3 MHOXECTBA MaKpOMOJIEKYJ, TOHSITHE
MOJICKYJISIpHAsl Macca M CTETEHb MOJIMMEPU3allii UMEIOT HECKOJIbKO MHOM CMBICI.
Jleno B TOM, 4TO KOrja B XOJ€ peakuuu oOpaszyeTcs IMOJUMEp, TO B KaXKAYIO
MaKpOMOJIEKYJTy BXOAUT HE CTPOTrO MOCTOSSHHOE YUCIO MOJIEKYJ MOHOMEpa. ITo
3aBUCHUT OT TOTO, B KAKOM MOMEHT MPEKPATUTCS POCT MouMepHO 1ienu. [TosTomy
B OJIHUX MaKpOMOJIEKYyJiax MOHOMEPHBIX 3BEHbEB OOJIbIIIC, a B APYTUX - MEHBIIIC.
To ecTh, 00pa3yroTCs MaKpOMOJIEKYJIBI C Pa3HOW CTEMEHBIO MOJIUMEPU3AIUU H,
COOTBETCTBEHHO, C pPa3HOM MOJEKYJISIpHOM Maccol (Tak Ha3bIBacMble
nosmumepromosiorn).  CregoBarenbHO, MOJIGKYJISIpHAss Macca M CTENEHb
NOJMMEPH3AllU MOJIMMEPA SBIAIOTCA CPEIHUMH BEIMYMHAMHU: M p(onumepa) =
M(3BeHa) * n,,

CaoiicTBa MOJIUMEPOB

HauGonpime oTandus moJuMepoB OT HU3KOMOJICKYJISIPHBIX COSAUHECHUHN 1
BEIIIECTB HEMOJICKYJISIPHOTO CTPOEHUS MPOSIBISIIOTCS B MEXaHUYECKUX CBOMCTBAX,
B [OBEJICHUU PACTBOPOB M B HEKOTOPBIX XUMUUYECKUX CBOM CTBAX.

Oco0ble MexaHM4YecKHe CBOliCTBA:

JIACTHYHOCTH - CIIOCOOHOCTh K BBICOKUM OOpaTUMbBIM jAehopMalusM Mpu

OTHOCHUTEJIbHO HEOOJIbIION HAarpy3Kke (KayuykH);

Majas XPYINKOCTh  CTEKJIOOOpa3HBIX M  KPUCTAUIMYECKUX  IOJTUMEPOB

(TIacTMacchl, OpraHu4ecKkoe CTEKI0);

CIIOCOOHOCTh MAaKpOMOJIEKYJ K OpPHUEHTAIlMU MOJ] JACHCTBHEM HaNpPaBJICHHOIO

MEXaHWUYECKOT0 MOoJIs (MCIOJIb3YETCs TIPU U3TOTOBJICHUH BOJIOKOH U TJICHOK).
Oco0eHHOCTH PACTBOPOB MOJIMMEPOB:

BBICOKAs BSI3KOCTh PACTBOpA MPU MaION KOHIIEHTPAIIMH TOJIUMEPA;

pacTBOpEeHUE MOJUMEepa MPOUCXOIUT Yepe3 CTAIUI0 HaO yXaHwusl.

Oco0ble xXuMHUYECKHE CBOIICTBA:

CIOCOOHOCTh PE3KO H3MEHSTh CBOM (DU3UKO-MEXAaHUYECKHE CBOMCTBA TIOJ

JeCTBUEM MaJIbIX KOJIMUECTB peareHTa (ByJKaHU3aIUs KaydyKa, 1y0JeHUE KOXK

U T.IL.).

OcoOble CBOMCTBA TOJUMEPOB OOBSICHAIOTCA HE TOJBKO OOJBIION
MOJICKYJISIPHOM Maccoi, HO U T€M, YTO MaKpOMOJIEKYJIbl UMEIOT I[EITHOE CTPOCHUE
1 00J1aal0T YHUKAIBHBIM JIJIs1 HEXKUBOU MPUPOABI CBOMCTBOM - THOKOCTHIO.

du3nyecKue COCTOSIHUS NMOJMMEPOB

B 3aBuCHMMOCTH OT CTPOCHHS W BHEIIHUX YCIOBUU IOJIMMEPHI MOTYT
HaXOJIUThCS B aMOP(HHOM UM KPUCTATIIMIECKOM COCTOSHUSIX.

AmopdHoe COCTOSIHHE nojmMmepa XapaKTePpU3yeTcs OTCYTCTBHEM
YIIOPSIOYEHHOCTH B PACIIOI0KEHUU MaKPOMOJIEKYJI.

Kpucraimmueckoe COCTOSSHUE BO3MOXKHO JIMINL JIJISI  CT€PEOPETYJIPHBIX
nonmumepoB. [lpyyeM OHO 3HAUUTEIBHO OTJIMYACTCS OT  YIOPSIOYECHHOTO
KPUCTALTNYECKOT O COCTOSIHUS HU3KOMOJICK YIS PHBIX BEILIECTB. st
KPUCTAUIMYECKUX TOJIMMEPOB XapaKTepHaA JIMIb YacTHUYHAs YIOPSI0YCHHOCTh
MaKpOMOJIEKYJ, T.K. MPOLECCY KPUCTAUIM3ALUMHN TPENITCTBYET IMHHOICITHOE
CTPOEHHE MaKpOMOJIEKYI.

[Toq KpPUCTANJIMYHOCTHIO TIOJUMEPOB IMOHUMAIOT  YHIOPSIOYCHHOE
pPacmoIOKEHHE HEKOTOPBIX  OTIEIbHBIX Y4YaCTKOB IIEMMHBIX MakKpoMoJjekyl. B
KPUCTALIMYECKOM TIOJIMMEPE BCErJa HUMEIOTCs aMOopdHbIe 00JacTH U MOXKHO
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TrOBOPUTH JIMIIb O CTENEHU €ro KPUCTAUIMYHOCTH. CTENneHb KPUCTALNIMYHOCTU
MOXKET MEHSTHCS Y OJHOTO M TOTO K€ IOJMMEpPa B 3aBUCHUMOCTH OT BHEIIHHX
ycnoBuid. Hampumep, npu pacTsHkKeHUM MOJMMEPHOro o0Opasiia MpPOUCXOJUT
B3aMMHAasl OPHUEHTALUd MAaKpPOMOJIEKYJ, CIIOCOOCTBYIOIIAas HMX YIOPSIOYECHHOMY
[apaJUIeIbHOMY PacCIIOJIOKEHHIO, U KPUCTAUIMYHOCTD MTOJIMMEpPa BO3pacraeT. JTo
CBOMCTBO MOJMMEPOB HCHOJIB3YETCA MPH BBITSHKKE BOJIOKOH JUISL MPUIAHUS UM

MOBBIIICHHON IMPpOYHOCTH.
NPOYHOCTD (krimm’)
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MonaxynapHan Macca
SABMCHMOCT: CBOWCTE OT KPHCTANNMWYHOCTH CTAPEHME NONMWMEPOB
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: 24 g\ e
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3 “.Po;
jRcptines amocr,
- —
Kpucmannu4Hocine Bpems oceelaHuR

IIpumenenne noauMepoB

bnaronaps MEXaHUYECKOU IIPOYHOCTH, 3J1aCTUYHOCTH,
AEKTPOU3OJIALIMOHHBIM U APYTUM CBOMCTBAM U3JEUS U3 IIOJIUMEPOB IIPUMEHSIOT
B Ppa3IMYHBIX OTpPACisAX MPOMBIIUIEHHOCTH U B ObITy. OCHOBHBIE THIIBI
ITOJIMMEPHBIX MaTepUaioOB — IUIACTUYECKUE MACChI, PE3WHBI, BOJOKHA, JIAKH,
Kpackd, KjJeH, MOHOOOMEHHbIE CMOJIbl. B TexHHKe MoJMMephl HAlUIM IIUPOKOEe
IIPUMEHEHUE B  Ka4eCTBE  JJIEKTPOU3OJISALMOHHBIX U KOHCTPYKLIMOHHBIX
Marepuaios. [lonmumepsl —xopolne 3JIEKTPOU30JIATOPSI, IUPOKO UCIIOIB3YIOTCS B
MIPOM3BOJICTBE Pa3HOOOPA3HBIX MO KOHCTPYKIIMM M HA3HAYEHUIO AJIEKTPUUYECKUX
KOHJIEHCATOpPOB, MPOBOJOB, KaOened, CHHTETHYECKHE MOJIUMEPHl HCHOJb3YIOT
qMb0 B 4YMCTOM BHjae, JMOO B COYETaHUM C JIPYTUMH Marepuajamu
(HAMOMHUTENSIMU, KPAcCUTENsIMH, CTaOuiu3aropamMu W T.1.), NPUIAIOIKAMUA UM
cnenupuueckue cpoiictBa. Tak, Hampumep, couyeras (peHoapopManbIeruIHYIO
CMOJIy C XJIOMYaToOyMa)XKHOH TKaHbIO MOJIY4ar0T TEKCTOJIUT, CO CTEKJIOBOJIOKHOM
— CTEKJIOIIACT, C OyMaroi — reTHHaKC.

Ha ocHoBe moJuMMEpOB  MOJY4E€HBl  MaTrepuaibl, oOJajaroIue
MOJIYITPOBOJHUKOBBIMU M MAarHUTHBIMH CBONCTBaMHU. 3HaueHHE OHMOIMOIMMEPOB
OIPENENACTCST TEM, YTO OHM COCTABJISIOT OCHOBY BCEX JKMBBIX OpPraHU3MOB U
Y4aCTBYIOT IIPAKTUYECKU BO BCEX MPOLECCAX KU3HEACATEIbHOCTH.

IIpakTHyeckoe 3ausiTue
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No 14 Pacrio3zHaBaHue 11acTMacC 1 BOJIOKOH.
Ne 15 PemeHue -SKCIEpUMEHTAIBHBIX 337a4 Ha
OpPraHUYECKUX COCTUHECHUM.

3agaHus 111 CAaMOCTOATEIbHOTO BHINOJTHEHUA:
— HE NMPEAYCMOTPEHO.

®opmMa KOHTPOJISI CAMOCTOATEJIbHOI padoThI:
— HE NMPEAYCMOTPEHO.

UJICHTU(UKAIHIO
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KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA

JANCIUITINHBI

Texkymuil KOHTPOJIb

Ilepeyenn Touek
PYO€KHOT0 KOHTPOJIsI

OxBar TeMm

DopMa KOHTPOJISA

dopmupoBaHue
YMEHHUS paboTaTh C
MEPUOAUYECKON
cucremon JI. W.
MenaeneeBa

Tema 1.2. Tleppoanueckuit
3aKOH Y MEPUOINYECKast
CHCTEMa XMMHYECKHX
anemenToB JI.11. MenaeneeBa

npakTuieckas padbora
Ne 1

3HAKOMCTBO CO
CBOMCTBaMHU U
criocooamu
MIPUTOTOBJICHUS
CYCIIEH3UU U DMYJIbCUH,
a’po30JIeH, reJien

Tema 1.3. Crpoenue BemiecTa

npakTuieckas padbora
Ne2

YMeHue roTOBUTH
pacTBOp € 3a7aHHOU

Tema 1.4. Bona. PacTBopebl.

npakTuieckas padbora

. DIIEKTPOJIUTUYECKAS
MOJISIpHOM No3
. U CCOLIAUS
KOHIIEHTpalen
OtpaboTKa HaBBHIKOB npakTuieckas padbora
COCTaBJICHUS No4
. Tema 1.5. Knaccudukanus
ypaBHEHUM " npakTu4eckas padbora
. HEOPraHUYECKUX COCTUHEHUN U
XUMHUYECKUX PEaKLUil B . Ne5
UX CBOMCTB
MOJIEKYJIIPHOM U npakTuieckas padbora
MOHHOM BHIaX. Neob6

[IpoBenenue peakiuu,
MPOTEKAIOIIMX C
Pa3HOM CKOPOCTHIO,
paccMOTpeHue npu
KaKnX YCIIOBUSIX
CKOpPOCTh XUMHUYECKUX
peaKkuil U3MEHSIETCS.

Tema 1.6. Xummnueckne peakuuu

npakTuieckas padbora
Ne7

DopMHUPOBAHUE 3HAHUS
O MOJIYYECHHH,
coOupaHuu,
pacro3HaBaHue ra3oB U
WX CBOMCTBaX.

Tema 1.7. Metamibl u
HEMETALIbI

npakTuieckas padbora
Ne8
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3akperieHue
HaBBIKOB COCTaBJICHUS
YpPaBHECHUM
XUMUYECKUX PeaKIui

npakTuieckas padbora
Ne9

YMeHue cocTaBiIITh
MOJEIN MOJIEKYI
PA3JIUYHOMN CIIOKHOCTH

Tema 2.1. OCHOBHBIC TOHATHSA
OpPraHUYeCKOM XUMUH U TCOPUH
CTPOCHHE OPTaHUYECKUX
COCJIMHCHUU

npakTuieckas padbora
NelO

3HAKOMCTBO C
oOpaziamu He(TH,
Kay4yyKOB U PE3UH,
U3ICIIUSAMHA U3 HUX

Tema 2.2. YrineBogopoasl U UX
MIPUPOHBIE UCTOUHUKH

npakTu4eckas padbora
Nell

dopmupoBaHue
YMEHHS paboTaTh B
XUMHYECKOU
naboparopuu

3HAKOMCTBO C
BaXXHEHUIIIMMHU
XUMHUYECKUMH
CBOMCTBaMH
KapOOHOBBIX KUCJIOT,
TJIFOKO3bI, CaXapo3bl U

Tema 2.3. Kucnopon
coJieprKale OpraHun4ecKkue
COCIMHEHUS

npakTuieckas padbora
Nel2

npakTuieckas padbora
Nel3

Kpaxmania
dopmupoBaHue
npakTuieckas padbora
yMEHHS paboTaTh B Ne 14
XUMUYECKOU j
naboparopuu Tema 2.4. Azorconepxkamue
OtpaboTKa HaBBHIKOB OpPraHUYeCcKUE COSTUHEHUS
. npakTuieckas padbora
AKCIIEpPUMEHTATILHON Ne 15
palboThI B
HuddepenurpoBaHHbINA 1124 mudpepeHInpoBaHHBIN
3a4eT o 3a4eT

IIpoMeKyTOYHBIN KOHTPOJIb 0 AMCHMILIMHE

Ilepeyenb TeopeTHYECKUX 3aJaHUM:
1. 3akoHUYHUTE TIPEIIOKEHUE:
OTtHolIeHre MOJISIPHOTO 00beMa ra3000pa3HOro BEIIECTBA K €r0 00beMY — 3TO ...
2. Moap — 310 ...

1) 4ucno yactun, cogepkamuxcs B 1 r 11000ro BeecTBa;
12

2) 1/12 wactb mMaccel uzororna yriepoga ~C;

3) eauHuIa U3MEPEHUS (PU3MUECKON BEITMUMHBI — KOJIMUECTBA BEIIECTBA,;
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4) 9ucno MOJeKyI, colepxKamuxcs B 22,4 11 raza pyu HOPMaIbHBIX YCIOBUAX (H.Y.).
3. XUMHUUYECKHUH ANEMEHT — 3TO ...

1) pa3HOBUIHOCTb aTOMOB;

2) THUII BEIIECTBA,;

3) KJacc MOJEKYI;

4) TO Ke, YTO U MPOCTOE BELIECTBO.
4. MonspHas macca kucioposa O, coctaBisieT (I/MOJb)

1) & 2)16; 3)32; 4)48.
5. OnuHakoBbIE KOJNMYECTBA BelIeCTBAa (B MOJIb) pPAa3JIMYHBIX BEIIECTB HMEIOT
OJIMHAKOBYIO:

1) maccy;

2) obbewm;

3) YMCIIO CTPYKTYPHBIX €IUHMUIL;

4) 4uciIo aToMoB.
6. XMMHUY€CKHUH AIEMEHT — 3TO ...

1) TO ke, 4TO U MPOCTOE BEUIECTBO;

2) HauMEHbIIAs XUMUYECKH HeJleIuMas YacTUIla,;

3) TO, U3 YErO COCTOUT BEUIECTBO;

4) BHUJ aTOMOB.
7. Monsipablii 00BeM — 3TO ...

1) o6beM 1 r mOOOr0 BEIIECTBA;

2) o6bem 1/12 yactu Macchl U30TOMNA yriiepoaa 2c;

3) o0BeM, 3aHUMAaEeMBbI OJJHUM MOJIEM BEIIECTBA NP JaHHBIX YCIOBUSIX;

4) 9ucio MOJIeKyJ, colepxkamuxcs B 22,4 raza nmpu H.y.
8. XUMMHUYECKMH HJEMEHT PACHOJIOKEH B 4-M mepuoae B riiaBHOW mnoarpynme [-i
rpynnsl. PacnpesieneHnio 3JIeKTPOHOB B aroMe€ 3TOr0 3JIEMEHTAa COOTBETCTBYET PsiJI
YU CelL:

1) 2,8,8,2; 2)2,8,18,1; 3)288,1; 4)28,18,2.
9. VYcraHOBUTE€ COOTBETCTBHE MEXKIY XUMHYECKUM OJJIEMEHTOM U KOJIHMYECTBOM
MIPOTOHOB B SI/Ipe aroma

1) Xmop A)8
2) VYrnepon b) 17
3) ®@rop B) 6
4) Kucnopon o

10. VYcraHoBUTE COOTBETCTBHE MEXKAY XUMHYECKHUM OHJIEMEHTOM M KOJIMYECTBOM
HEUTPOHOB B sJIpE aToMa

1) dochop A) 14
2) Harpuit b) 12
3) Turan B) 26
4) AmoMuHUN I 16

11. YcranoBure COOTBETCTBHE MCXKAY XUMHUYCCKUM JJICMCHTOM H KOH(l)I/IpraHI/Ieﬁ
BHCIITHCT'O 3JICKTPOHHOI'O CJIOA

1) ®rop A)3s°3p’
2) Xmop b) 2522103
3) Asor B) 3s°3p’
4) AmoMuHUN I 2522p5
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12. VYcraHoBHTE COOTBETCTBHEC MCXKAY HOMCPOM JOHCPICTHYCCKOIO YPOBHA H
KOJIMYCCTBOM 3JICKTPOHOB Ha HCM

1 1 A) 18
2) 2 B) 2
3) 3 B) 32
4) 4 T) 8

13. 3akoHYUTE NMPEJIOKEHHUE:
[IpuHaIe)KHOCTH aTOMa K OMpPECICHHOMY XUMHYECKOMY JJIEMEHTY OMpeesaeTcs ...

14. 3akoHUYUTE NPEAJIOKEHHUE:

CocrosiHHE JIEKTPOHA B aTOME ONPEeseTcs ... ... .

15. 3akoHUYHUTE NMPEAJIOKEHHUE:

[IpocTpaHCTBO BOKPYr aTOMHOIO siipa, B KOTOPOM HauboJjiee BEPOATHO HAXOXKICHUE
AJIEKTPOHA, HA3bIBACTCH ... .

16. Ilepeuncnute 4 U3BECTHBIX THUIIA OPOUTAIIEH. .. .

17. 3akoHUUTE NMPEAJIOKEHHUE:

CambIM aKTUBHBIM HEMETAIIIOM cpeau 3yieMeHToB Ge, As, Se, Br sBusercs ... .

18. 3akoHUYUTE MPEAJIOKEHHUE:

CaMbIM aKTUBHBIM METAJIOM cpenu dieMeHToB Na, Mg, Al, Si sBisietes ... .

19. YcranoBuTe COOTBETCTBUE MEKY BUJIOM XUMUUYECKOM CBSI3U U BEILIECTBOM

1) Nonnas A)Zn
2) KoBasentHas b) NaCl
3) Bomoponnas B) NH;
4) Meranndeckas I') CH,4
20. YcraHOBUTE COOTBETCTBUE MEXIY XMUMHYECKUM 3JIEMEHTOM U €ro CTENEHbIO
OKHCJICHUS
1) Kucnopon A1
2) Xnop B) 2"
3) Hunk B) 1
4) Harpuii 2
21. YcraHoBHUTE COOTBETCTBUE MEXKAY TUCIEPCHON CHCTEMOMN U BEIIECTBOM
1) CycneHnsus A) mumda
2) Komnmouansiit pacTBOp b) cmor
3) Anspozonb B) 3yonas macra
4) DOmynbcus I') xucen

22. CBOWHCTBO, XapaKTEPHOE IS BEIIECTB C METAUIMYECKOW KPUCTAILIMYECKOM
pPELIETKON — 3TO

1) ITnacTuyHOCTH

2) Jleryuectb

3) TemnonpoBOAHOCTH

4) DneKTpoIrpoOBOAHOCTh
23. B 00pa3oBaHUM XUMUYECKON CBA3U MOT'YT Y4acCTBOBATh...
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1) HecnapeHHble 3€KTPOHBI aTOMa
2) CnapeHHbIE 3JIEKTPOHBI aToOMa
3) Bakanrtnas opOutaib
4) DneKTpOHBI U TPOTOHBI
24. 3aKOHYUTE NPEAJIOKEHHUE:
B3aumogelictBue aToMOB, KOTOPOE CBSI3BIBAET MX B MOJICKYJIbI, MOHBI, DPaJUKaJIbI,
KPUCTAJUIBI — 3TO ... ... .
25. BMecTo MHOTOTOUMSI BCTaBbTE MPOMNYILIEHHOE CIOBO:
XUMHUECKas CBA3b UMEET ... IPUPOAY.
26. BMecTO MHOTOTOYMS BCTaBbTE MPOMNYILICHHOE CIOBO:
OOpa3oBaHKe XUMUYECKON CBA3U MPUBOJHUT K ... OOIIETO ... ... .
27. 3aKOHYUTE NPEAJIOKEHHUE:
3apspKeHHBIE YacTHUIIbI, KOTOPBIC MPEBpPAIIalOTCs B aTOMbI B pe3yJbTare OTIaud WM
MPUCOEMHEHHUS JIEKTPOHOB HA3bIBAIOTCA ... .
28. BMecTo MHOTOTOUMS BCTaBbTE MPOMNYILIEHHOE CIOBO:
[InacTUYHOCT, W TEIUIONPOBOJHOCTHIO 00JIAIAIOT BEIIECTBA C ... KPUCTAIUIMYECKOU
PELLIETKOM.
29. 3aKOHYUTE NPEAJIOKEHHUE:
JleneHue pacTBOPOB HAa UCTUHHBIC U KOJJIOMHBIE OOYCIIOBIICHHI ... ... .
30. 3aKOHYUTE MPEAJIOKEHHUE:
SBNIEHME CaMOIPOU3BOJIBHOTO BBIICICHUS )KUAKOCTH U3 T'eJid HAa3bIBAIOT ... .
31. 3aKOHYUTE NPEIAJIOKEHHUE:
BemecrBo, mnpucyrcTByromiee B OOJIbIIEM KOJHMYECTBE, B O0OBEME KOTOPOTO
pacrpezeneHa aucnepcHas (asa, Ha3pIBAIOT ... ... .
32. VCraHOBUTE COOTBETCTBME MEXAY HA3BaHUEM COJIM MOJy4aeMOW Cpelol B
pe3yJbTare TUAPOJIn3a

1) Xunopun Hatpus A) menounas
2) KapOonar Harpus b) neiitpanbHas
3) Xnopua amroMUHUS B) xucnas

33. B pe3yabTare HOHHBIX PEaKIMil 00pa3yroTCs BEIEeCTBa
1) HepacTBOpUMBIC
2) pacTBOpHUMBIE
3) crnalbbie AIEKTPOIUTHI
4) razoo0Opa3Hble
34, 3aKOHYUTE MPEAJIOKEHHUE:
CrocoOHOCTh OJTHOT'O BEIIECTBA PACTBOPATHCS B IPYTOM — 3TO ... .
35. 3aKOHYUTE MPEAJIOKEHHUE:
Pacrian »snexkTponuTa Ha CONBBATUPOBAHHBIE MOHBI IO JCHCTBUEM MOJICKYI
PacTBOPUTENS — 3TO ... .
36. 3aKOHYUTE MPEIAJIOKEHHUE:
OtHolleHre Yucia MOJIEKYJI, paclaBIIUXCS Ha UOHBI, K 00IIeMYy YUCITy pPacTBOPEHHBIX
MOJIEKYH — 3TO ... ... ... .
37. 3aKOHYUTE MPEAJIOKEHHUE:
Peakiuu, mpoTekaronme M1y HOHaMU, Ha3bIBAIOTCA ... .

63



38. Bce ocHOBaHUS pearupyror:
1) ¢ xuciaoramu
2) OCHOBHBIMH OKCHJAMHU
3) menodyamu
4) comsimMu
39. A30THas KUCIOTa pearupyeT ¢ BEIIECTBaMU
1) A1203 u SO3
2) Cuu H,S
3) SO, u BaCl,
4) Zn(OH), u O,
40. Okcup xenesa
1) He nposiBisieT KMCIOTHO-OCHOBHBIX CBOMCTB
2) IlposiBisieT KMUCIOTHBIE CBOMCTBA
3) IlposiBnsieT OCHOBHBIE CBOMCTBA
4) TlposiBnsieT aM(OTEpHBIE CBOICTBA
41. VYcraHOBUTE COOTBETCTBHE MEXKIY KJIAacCOM HEOPraHMYEeCKUX COCIUHEHUH U
MPUMEPOM HEOPTaHUYECKOTO BEIIECTBA

1) Okcun A) H,SOy4
2) Conn b) NaCl

3) Kucnora B) Na,O

4) OcHoBaHUe I') Ca(OH),

42. YcraHoBUTE COOTBETCTBHE MEXIY (OpPMYJION BellecTBa M CXEMOW IMpolecca, B
KOTOPOM OH Y4aCTBYET B POJIU OKUCIUTENS

1) P205 A) P205 + H20—>H3P04
2) S B) H2 + S—>HQS

3) 0, B) P,Os+ C —P + CO
4) C F) 02 + C—>C02

1) C+ H,—CH,
43. YCcTaHOBUTE COOTBETCTBUE MEXKAY HA3BaHUE COJIM M TUIIOM TUJIPOJIM3a €€ B BOJTHOM
pacTtBope

1. Xmopun amoMuHUs A) 110 KaTUOHY

2. T'mapocynbdua kanus b) mo annony

3. Hutpar narpus B) mo xaruony u aHUOHY
4. Auerar ceunna (II) 4

44. VYcraHoBUTE COOTBETCTBHE MeXay (GopMyjJaMud BEIIECTB M Kiaccamu
HEOPraHUYECKUX COETNHEHUIM

1) Na[Al(OH)4] A) amboTrepHbIe THAPOKCHIbI
2) Cr(OH); b) xucnotsl

3) HMnOy, B) ocHoBHBIE conu

4) Fe(OH), I') xucnele conu

45. YcraHoBHTE COOTBETCTBHE MEXAYy (GOPMYJIOH COMM MU XapaKTepoM Cpelbl B
PE3YIbTATC €C TNAPOIN3a

1) Nazs 3) NH4C1

2) NaHCO; 4) NaCl
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A) kucnas B) nelitpansHas

b) menounas
46. YcraHOBUTE COOTBETCTBUE MEXAY (POpMylnaMu KHUCIOT M COOTBETCTBYIOUIMX MM
OKCHJIOB

1) HPO; A) CIO,
2) HCIO B) SO;
3) HNO, B) P,0Os
4) HQSO4 F) N203

47. YCcTaHOBUTE COOTBETCTBUE MEXKAY Ha3BAHUEM COJIM U TPYMHIION BEIIECTB, C KAKIBIM
13 KOTOPBIX IaHHAA COJIb pearupyer

1) Tuapokcun Gapus A) AgNO;, NaOH, Na,S
2) Kap6onar xanbius b) AgNO;, NaOH, HCI
3) Xnopun xenesa (I1I) B) HNOs;, CO,+H,0, HCI
4) Xnopuz IUHKA I') NaOH, KCI, KOH
48. YCTaHOBHTE COOTBETCTBHE MEKY PEarcHTaMH | MPOTYKTaMH PEaKIuu
1) HzS n 02 A) ZHSO4 n H2
2) HQSO4 u Cu B) CuSn stO4
3) HzSO4 u/Zn B) Snu HQO
4) st nu CUSO4 F) CUSO4, SOQ nu H20
49. YcTaHOBHUTE COOTBETCTBHE MEXY (popMysaMu CoJiel U UX KJlacCaMH
1) Fe4Fe(CN)g] A) Cpennss
2) NH4SCN b) Kucnas
3) Na,HPO, B) OcnoBHas
4) (CuOH),COs; I') KommmekcHas

50. YcraHoBUTE COOTBETCTBHE MEXIY (opMmMyaaMu M KilaccaMd HEOPraHMYECKOro
BEIIECTBA:

1) Kucnorst A) H;PO,
2) Comm b) KOH
3) OcHoBaHus B) KNO;
4) Oxcuasl I MgO

51. BeuiectBa, 3a/1ep>KMBaIOIIME CKOPOCTh XUMUUYECKON PEAKIIUH — 3TO
1) Karanuzaropsl
2) depMeHTHI
3) Karamms
4) Nuruburtopsl
52. YCcTaHOBUTE COOTBETCTBHE MEXKY XMMHUYECKON peaKIieu 1 ee TUIIOM

1) Si+ O, =Si10, A) paznoxxeHue
2) HCl + NaOH = NaCl + H,O b) zamemenue
3) CuSO4+ Zn=7ZnSO4 + Cu B) oomen

4) NH4NOs;=N, + 2H,0 I') coenunenue

53. PacTBopeHHE IMHKA B COJISTHOM KU CIIOTE OyIeT MPOXOAUTH OBICTpEE, €CITU

1) MOBBICUTH TEMIIEPATYPY

2) YBEJIMYUTH KOHIICHTPAIUIO

3) MOHU3HUTH TEMIIEPATYPY

4) pa3apoOUTh IUHK
54. peakiys, CKOPOCTbh KOTOPOM 3aBUCUT OT TUIOIIAJH MTOBEPXHOCTH COIMPUKOCHOBEHUSI
pearupyroumx BeImecTB — 3TO ...

65



1) HeWTpanu3aius CEpHOU KUCIOTHI PACTBOPOM THAPOKCHIa HATPUS
2) TopeHue BOJOPO/Ia B KUCIOPOIE
3) B3aUMOJEHCTBUE PACTBOPOB XJIOPH/Ia MEIU U TUIPOKCUIA KA
4) TopeHuEe ATIOMUHUS B KUCIIOPOJIe
55. Obparumoii SABISETCS peaKkiusi, ypaBHEHUE KOTOPOM:
1) NaOH+HCl—NaCI+H,0O
2) H2+Iz—>2HI
3) C+02—>C02
4) CaCO;+2HCl—CaCl,+H,0+CO,
56. 3aKOHUMTE NPEIIOKECHUE:
XUMHUYECKUE MPOIIECCHI, B PE3YJIbTaTe KOTOPHIX 00Pa3yIOTCsl HOBBIC BEIIECTBA - ... ... .
57. 3anomHuTE NPONYCKHU:
[To TeroBomy 3 PeKTy peakiuu AeNATCA HA ... U ... .
58. 3aKkoHUMTE MPEIIOKEHUE:
CocrosiHMEe CHUCTEMBI, TP KOTOPOM CKOPOCTh MPSIMOM pEeakIMu paBHA CKOPOCTHU
o0paTHOM peakuu — 370 ... ... .
59. 3aKkoHUMTE NPEIIOKECHUE:
PacTrBopeHue 1MHKA B COJISTHOM KUCTOTE OYIEeT 3aMeJIAThCA B CIy4ae ... ... .
60. 3aKOHYUTE MPEIAJIOKEHHUE:
N3meHeHne CKkopoCTH peakIiuu 1Mo ACHCTBUEM KaTali3aTopa Ha3bIBaeTcs ... .
61. 3akOHUYUTE MPEAJIOKEHHUE:
[IpuHIMI, C TOMOIIBIO KOTOPOrO MOKHO TIpeAcCKa3aTh HaIlpaBJIEHUE CMEIICHUS
PaBHOBECHS Ha3bIBACTCS MIPUHIIUIIOM ... ... .
62. MeTauibl OTHOCSIIMECS K JIETKUM U TSDKEJIBIM XapaKTePU3yIOTCS CBOM CTBOM:
1) TenaompoBOIHOCTHIO
2) TBEPIAOCTHIO
3) IUIOTHOCTBHIO
4) TMIaCTUYHOCTHIO
63.HeMeTamiom sBIIsIeTCS:
1) Tanmii
2) TaHTan
3) xpom
4) xJop
64. CaMblii JIeTKUil ¥ caMblil TSDKEJBIA MeTal 00pa3yloT napy:
1) Al,Fe; 2)Na,Pt; 3)Li, Os; 4)Mg, Pb.
65. CBOICTBO METAJJIOB, BHI3BAHHOE BHICOKOW MOJABUYKHOCTBIO CBOOOTHBIX AJICKTPOHOB:
CTAIKUBAThCA C KOJCOMIONIMMHUCS B y3JIaX pEHIETKH HOHaMH, 3JIEKTPOHBI
OOMEHHMBAIOTCS C HUMH SHEPrueii, Ha3bIBaeTCs:
1) TenaonpoBOIHOCTH
2) TBEpIOCTh
3) IJIOTHOCTH
4) TMIaCTUYHOCTh
66. 3aKOHYUTE MPEAJIOKEHHUE:
ATOMBI B MOJIEKYJIaX OPraHUYeCKUX BEIIECTB COSTMHEHBI COTJIACHO X ... .
67. 3aKOHYUTE MPEIAJIOKEHHUE:
Xumudeckass CBs3b, oOOpasyrolmasics B pe3yJbTare «OOKOBOI0» IMepeKphIBaHUS

QJICKTPOHHBIX Op6HTaHeﬁ BHC JIMHUU CBA3HU, HA3bIBACTCA ... .
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68. Teopust XUMHUYECKOTO CTPOSHUSI OPraHUYECKUX COSTMHEHU ObUIa CO3/1aHa:
1) M.B.JlomoHOCOBBIM 3) AM.byraepoBbim
2) N.M.MenneneeBbiM 4) S.bepuemycom
69. M3oMepbl OTIUYaAIOTCA
1) XMMHYECKUMH CBOMCTBaMU
2) XUMHYECKOM aKTUBHOCTBIO
3) dusnyeckruMu CBOMCTBaMU
4) XUMUYECKUM CTPOCHHEM
70. 'oMos0rM OTJIMYAIOTCS APYT OT ApyTa:
1) 4mcioM aTroMoB yriepoja
2) XUMUYECKOU CTPYKTYpOil
3) Ka4eCTBEHHBIM M KOJMYECTBEHHBIM COCTaBOM T'OMOJIOTUUECKOTO psija
4) obmeit popmyoit
71. 3aKOHYUTE MPEIAJIOKEHHUE:
B crpoenue mMosiekys aqTKaHOB BCE CBSI3H ... .
72. 3amoIHUTE TPOITYCKH:
Monexynspaas ¢popMyria NeHTaHa - ... .
73. 3aKOHYUTE MPEAJIOKEHHUE:
N3 romonornueckoro psijia MeTaHa HU3KYIO TeMIepaTypy KUIIEHHUS UMEeT ... .
74. 3aKOHUYUTE MPEAJIOKEHHUE:
I'omosornueckuii psifi aIKEHOB HAYUHACTCA C ... .
75. 3aKOHYUTE MPEAJIOKEHHUE:
J1J1s1 aKEeHOB XapaKTEePHBI PEAKIIHH ... .
76. 3aKOHUYUTE MPEIAJIOKEHHUE:
Ecnu atuneH B3auMoIeiCTBYET ¢ XJIOPOBOJIOPOIOM, TO 0Opa3yercs ... .
77. 3aKOHYUTE MPEAJIOKEHHUE:
[Ipu monuMepu3amu aaKagueHoB ¢ CONMPSHKEHHBIMU CBS3SIMU 00Pa3yrOTCs ... .
78. 3aKOHYUTE MPEIAJIOKEHHUE:
['omonornueckuut psag aIKWHOB HAYUHACTCA C ... .
79. 3aKOHYUTE MPEAJIOKEHHUE:
[Ipu ruapupoBaHuM TpONMHA U30BITKOM BOJIOPOIa 00pa3yeTes ... .
80. 3aKkOHUMTE NMPEIIOKECHHUE:
ApomaTuueckue yrieBoAOpOIbl B CTPOSHUH UMEIOT ... .
81. 3amoiaHuTE MPOMYyCKHU:
Yucno c-cBsizei B MosIeKyse O€H301a paBHO ... .
82. 3anogHuTe NPONYCKHU:
MuHUMaIbHOE YHCIIO aTOMOB YIJIepo/ia B apeHax PaBHO ... .
83. 3aKOHUMTE NPEIIOKECHUE:
IIpuponHblii ra3 ABJIIETCA UCTOYHUKOM ... .
84. 3aKkOHUMTE NMPEIIOKECHUE:
B cocraBe HedTH HaMOONBIIYIO IO UMEIOT ... .
85. 3aKoHUMTE NPEIIOKECHUE:
KamenHoyronapHast cMoJia SBJISIETCS HUCTOYHUKOM ... .
86. 3aKOHUMTE MPEIIOKECHHUE:
87. YcraHoBHTE COOTBETCTBUE MEXIY MOJECKYISpHOU (GOpMYJIoi alkaHa U €ro
Ha3BaHUEM.
1) CsHy, 2) C3Hg
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3) Ce¢Hyq b) nmenrtan
4) CioHp B) nmpomnan
A) rexcan I') nexan

88. YcranoBuTe COOTBETCTBUEC MCKAY HAa3BAHUCM aJIKaHd U aIrpCraTHbIM COCTOSHHUCM.

1) Meran A) TBepnoe
2) I'excan b) nmnasma
3) IlenTan B) xunkoe
4) Honan I') razoob6pazHoe

89. VYcraHoBUTE COOTBETCTBHE MEXKIY YIJIEBOAOPOAaMU U BHUJOM THUOpUIU3AIUU
ANIEKTPOHHBIX OpOUTANICH

1) Ankansl A) sp-rubpuaun3zanus

2) AnkeHsl B) sp - rubpuan3anms

3) AnkuHbI B) sp’- rubpun3arms
90. YcraHoBHUTE COOTBETCTBHE MEXAY HA3BaHUEM YIJIEBOJIOPOJA U €ro MOJIEKYJISPHOM
dhopmyioit

1) AueruneH A) C;Hg

2) Ilpoman b) C;Hg

3) IIpomen B) C,H,

4) Benson I') CeHe

91. XnopupoBaHue MpeAesbHbIX YIIEBOJIOPOAOB — 3TO MPUMEP PEAKIUU
1) Ilpucoennuenus
2) Paznoxenus
3) 3amemnieHus
4) N3omepusanuu

92. beH301 U3 alleTUIEHA B OJHY CTaAUI0 MOYKHO MOIYYHUTh peaKueu
1) nermapupoBaHus
2) TpuMmepHu3aluu
3) ruapupoBaHUs
4) runpparaiuu

93. K coenunenusm, umerouum ooty popmyny C,Hs, oTHOCHTCS
1) 6enzon 2) uMkiorekcaH 3)TekcaH 4) reKCHuH

94. BeuecTBO, CTpyKTypHas (hopMylia KOTOPOTro

CH; - CH- CH, - C=C — C — CH, — CHj3;, Ha3bpIBaeTCH
|
CH;
1) 6-meTunrenTuH-3; 2) 2-MeTuirenTuH-4; 3) 2-MeTHIreKCUH-3; 4) 2-
METHJITENTEH-3
95. ®opmyna METUIIIMKIO0yTaHa COOTBETCTBYET 001Iel hopmye

1) CnH2n+2 2) CnH2n 3) CnH2n—2 4) CnH2nO
96. K xitaccy aIKkuHOB OTHOCUTCS
1) C,Hy 2) CHy 3) C,Hg 4) C,H,

97. BeuecTBO, CTpYyKTypHas (hopMylia KOTOPOTro
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CH;

CH; - CHz—| C—-CH;
|
CH, — CH;
1) rentan;  2) 3,3-numetwinnentad;  3) 3-mMeTwi-3-3TwiOyraH;  4) 2-MeTui-2-
ATUIIOYTaH
98. byranuen-1,3 npuHaAJIEKUT K KJIACCY YriIeBOIOPOIOB
1) npenenbHble;  2) HempenenbHble;  3) apoMaruueckue; 4) nuukionapauHsl
99. Monexkyna ajkaHa COACPKUT § aTOMOB Bojioposaa. MolsipHas Macca ajlkaHa paBHa:
1) 38; 2) 40; 3) 42; 4) 44
100. DTHIEHTIIUKOIb — 3TO KUAKOCTD ...
1) xopo1o pacrBopumas B BOJie
2) Bs3kas OecrBeTHas
3) smoBuTas
4) HepacTBOpHMAs B BOJIE
101. I'muuepuH — 3TO KUIKOCTS ...
1) cnankas Ha BKyC
2) cupormoobpazHas
3) neryuas
4) pacTBOpHMA B BOJIE
102. YcraHoBUTE COOTBETCTBHE MEXKAY OPraHMYECKUM COCIMHEHUEM U XapaKTepHOM
IPYIION B CTPOCHUHU MOJIEKYJIbI

1) T'mapokcunpHas A) crnoxHble 3GUpHI
2) Kap6okcuibHas b) xucnots

3) KapOonuibHas B) cniupthr

4) CnoxHodpupHas I') anpaeruast

103. YkaXuTe COOTBETCTBHE MEXIy Ha3BaHUEM OPraHUYECKOTO COCTUHCHHS M €T0o
dhopmyoit

1) DOtanon A) C¢Hg

2) AueruieH b) C,H,

3) benzon B) C,HsOH

4) DTUIICHTIIMKOIIb I') C,H4(OH),
104. YkaxxuTe COOTBETCTBUE MEXKIYy Ha3BaHUEM M BUOM CIIUPTa

1) OTUnEHTIUKOIb A) apomaruyeckuii

2) DOraHon b) TpexaromHubIit

3) I'muuepuH B) onHoaromHbIi

4) deHuIMeTaHoONI I') nByxaTtomHBIN

105. VYkaxuTe COOTBETCTBHEC MCXKAY HAa3BAHHCM OPraHUYCCKOro COCOMHCHHA H
MNPUHAIJICKHOCTD €TI0 K KJIaCCy

1) Byranon-1 A) xapOOHOBBIE KM CIIOTHI
2) Ilpomanann b) xeronsl

3) Aueron B) anpaeruast

4) MypaBbuHas KUCIOTA I') ciupTel
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106. YkaXuTe COOTBETCTBHE MCKAY KJIaCCOM OPraHn4YCCKUX CO€I[I/IH€HPII>'I 1 BCIICCTBOM

1) Apensr A) opTo-Kpe3oi
2) deHon b) anerunen
3) Anpaerunasl B) G6enzon
4) HenpenenbHbie yIi€BOJOPOIBI I') dbopmanbaerun
107. YkaxxuTe COOTBETCTBUE MEXAY I'PYIION BEIIECTB U MPUPOJIOi BEIIECTB

1) Bocku

2) Kupsr

3) Mpkiia

4) Crnoxuble 3pupbl

A) CJIOXKHBIE 3(UPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KUCIOT

b) CJIOKHBIE 3(DHUPBI BHICHIMX KapOOHOBBIX KHCJIOT W BBICHIMX OJHOATOMHBIX
CIIUPTOB

B) HaTPUEBBIC U KAJIMEBBIE COJIM BHICHIMX KapOOHOBBIX KHCIOT

I) MPOM3BOJIHBIE KapOOHOBBIX KM CIIOT, B KOTOPBIX aTOM BOA0PO/Ia

108. BMecTo MHOTOTOYHSI BCTaBbTE MPOMNYILIEHHOE CIIOBO:
Ecnu B cTpoennn criupra 6€H301bHOE KOJBI[0, TO COUPT OTHOCUTCS K ... COUPTaM.
109. 3anosHuTe NPONYCKHU:
['muuepuH B OTIMYME OT ATAHOJA SABIAETCA ... )KUJKOCTBIO.
110. 3akoH4YUTE NPEAIOKEHHUE:
N3 nmepeuns Oyranon-1, OyraHanb, mpomnaHaib, 2-METUJIIPOINAHAb CaMYI0 HU3KYIO
TeMIleparypy KUIEHUs UMEET ... .
111. 3akoHUYnTE NpEATIOKEHHUE:
[Ipu BoccTanoBieHnu GhopManbaeruga oopasyercs ... .
112. 3akoH4YuMTE NpEATIOKEHHUE:
MHoroaToMHbI€ COUPTHI M aJIbJIETUBI MOXKHO PACIO3HATH C TOMOIIBIO peareHTa ... .
113. 3anonHuTEe NPONYCKHU:
['uapararueii ... MOXKHO MOJYYUTh all€TalbACTU/I.
114. 3akoH4YunTE NPEAJIOKEHHUE:
Peakuueit KyduepoBa Ha3bIBAIOT ... ... .
115. 3akoH4unTE NPEAIOKEHHUE:
Peakuueil arepudukaiu Ha3bIBaeTCs B3aUMOJIEHCTBUE KUCIIOTHI C ... .
116. 3akoH4YUTE NPEAIOKEHHUE:
Bocku —3t0 ... ... ...
117. 3akoH4YUTE NPEAJIOKEHHE:
B pe3ynbrare meao4Horo ruipojim3a MOKHO MOJYUHUTh ... .
118. CrnioxHbIf 3pUp MOKHO MOTYYUTh MPU B3aUMOICHCTBUU KapOOHOBOI KU CIIOTHI C:
1) anetuneHom  2) XJOpOBOIOPOJAOM  3) STHUICHOM 4) MeTaHoJIOM
119. B npombimnerHocTH JKUIKIE )KUPHI IEPEBOAAT B TBEPIBIC IS IIOTYyICHUS
1) Mbla 2) raunepuHa 3) maprapuHa 4) onudsl
120. VYcraHoBUTE COOTBETCTBHE MEXJIYy THUIIOM OEJIKOBOW MOJEKYIbl U (PopMOit
MOJIEKYJIBI
1. TnoGynsipabie Genku
2. OulpwsipHble O€JIKU
A) HUTEBUHAS BBITSHYTas
b) cBepHyras B Ki1yOOK
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121. 3akoHYMTE NpEAIOKEHHUE:
AMHHBI, B KOTOPBIX aMHHOIpPYNIla CBSI3aHA HEMOCPEACTBEHHO C apOMaTH4ECKUM
KOJIBLIOM, Ha3bIBAIOTCA ... ... .
122. 3akoH4YunTE NpEAIOKEHHUE:
AMHMHOKHUCIIOTBI, KOTOPBIE HE MOTYT CHHTE3MPOBATHCS B OpPraHU3ME 4YEJOBEKa, a
MOCTYIAOT TOJBKO C MUILIEN, HA3BIBAIOTCA ... .
123. 3akoH4YUTE NPEAJIOKEHHE:
Kpucraimmyeckue Bemecrsa MOHHOTO CTPOSHUS — 3TO ... .
124. 3akoH4YunTE NpEIOKEHHUE:
[Ipu B3auMoaeCTBUY aMUHOKHU CIIOT C IIEI0YaMHU U KUCIOTaMH 00pa3yroTes ...
125. 3akoH4unTE NPEAIOKEHHUE:
benkaMu Ha3bIBAIOTCS MPUPOIHBIE MOJMMEPBI, MOJIEKYJIBI KOTOPBIX TOCTPOEHBI U3 ...

126. 3akoH4YUTE NPEAJIOKEHHUE:
benok, BRIMOMHAIONIMN TPpaHCHOPTHYIO () YHKITUIO — 3TO ... .
127. 3anonHuTEe NPONYCKHU:
MoHoMepBI, y4acTBYIOIIKE B PEAKIINU TOTUMEPU3ALUH, TOJHKHBI UMETD ... CBSI3U.
128. 3anomHuTEe NPONYyCKHU:
[Tomumeprl, KOTOpbIE MpPHU TOBBIIIEHHOW TEMIEparype HE pa3MArdaroTcs U He
TJIaBSTCS, Ha3bIBAIOTCH ... .
129. OcHOBHBIE CBOICTBa aMUHOB MPOSIBIISIIOTCS MTPU B3aUMOJIEHCTBUM
1) ¢ xkuciaoramu
2) cBojoi
3) c uHAMKAaTOpaMu
4) ¢ BOAOPOAOM
130. Y craHoBUTE COOTBETCTBUE MEXTY THIIOM OEIKOBOI MOJIEKYJIBI U (POPMOI MOJIEKYJIbI
1) I'moOynsipHbie OenKu
2) OubpususipHble OeKu
A) HUTEBUIHAS BBITSIHYTAsI
b) cBepuyras B Ki1yO oK

IlepeyeHb NpaKTHYECKHUX 3a1AHUMN:

1. Kakoit 00béM Bo3myxa (H.y.) moTpeOyeTcs IJisi CKUTAHHS CMECH MeTaHa
00bEMOM 5 11 ¢ aTaHOM 00bEMOM 2 11?7 OOBEMHAS 10JI1 KUCIOPOJa B BO3AYXE COCTABIISICT
21%.

2. PaccunTaiite 00b€M KHCIOpOAa U 00BEM BO3/1yXa, KOTOPBIE MOTPEOYIOTCS IS
cokuradus 10 i 3rana. O6bEMHAs 107151 KUCIOpoa B Bo3ayxe cocrasiset 21% (H.y.).
3. Paccuuraiite maccy ykcycHoro anpaeruga CH; — COH, xoTopblii MOXHO

nonyuuTh u3 104 r amerwieHa mo peaknuu KydepoBa, yduThIBas, 4YTO MaccoBas O
BBIXOJIa aJIbJeruaa cocrabBisgeT 85%.
4. PaccuunraiitTe KOJMYECTBO TEMJIOTHI, KOTOPOE BBIICIUTCS MPHU CropaHuu 5,6 1

arieTuiieHa. TepMOXMMUYECKOE YPaBHEHUE PEAKLIUK TOPEHUS alleTUIIEHA
2C,H; + 50, =4CO0O, + 2H,0 + 2610 xIx



5. Paccumraiite Maccy mpomnuiiatTa HaTpus, KOTOpBIM oOpasyeTcs MpH
B3aMMOJZENCTBUY IIporanoia-1 maccoi 35 r ¢ HaTpueM Maccoit 9,2 1.

6. Brluncnure mMaccy 4MCTOM YKCYCHOM KHUCIIOTHI, 3aTPAY€HHOW Ha PEAKLHUIO C
pacTBOpOM ruapokcuaa Hatpus Maccoi 120 r ¢ maccoBoi noneit menoun 25%.

7. Beruuciaure MaccoByrO JOJIK0 COJU B PacTBOPE, JISL IPUTOTOBIEHUS KOTOPOTO
ucrnonb3oBasd 50 r cynbdara kanus u 4 J1 BOJIBI.

8. Brrancnure maccy cynbduna xenesa (I1), momydeHHOro mpu peaxkiuu xenesa
KonuuecTBoM BemectBa 0,1 Mok ¢ cepoil.

0. Paccunraiite Maccy 1 1 pactBopa cepHON KHUCIIOTBI, MacCOBast 10JIsI KUCIIOTHI B

kotopom 98% (p=1,837 r/mn).

10. Bpruucoure 00BEM  Bomopoaa  (H.y.), KOTOpbIi  oOpa3yercs  mpu
B3auMozeicTBUY HMHKA U 0,6 MOJIb COJITHOW KU CIIOTBI.

11. IIpuroroBere 150 T pacrBopa MNOBapeHHOM COJM C MacCOBOM JOJIEH
PacTBOPEHHOT 0 BelllecTBa B HEM 2%.

12.  Paccuuraiite 00b€M MeTaHa, KOTOPbI MOKHO MOTYYUTh MPU B3aUMOEH CTBUU
5,6 1 yrapHoro ra3au 8,4 1 Bogopoza (H.y.).

13. Onpenennte CKOJBKO HU30MEPHBIX TPETHUYHBIX CHHUPTOB MOI'YT MMETH COCTAB
C6H140.
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IJIOCCAPUM
A
A.]]KaHbI - npe;[e.m,m,le yFJIeBOJIOI)O)IbI, B MOJIeKy.IIe KOTOpBIX BCC aTOMBI
yrnepoaa CBJI3adHBI ):[pyr C ):[pyFOM OJ:[I/IHapHBIMI/I CBA3AMU, a4 OCTAJIbHBIC BAJICHTHOCTH
HACBIIIICHBI aTOMaMHU B0)10p0):[a.

AJIKEHBI — 9TO YIVIEBOJOPOABI B MOJIEKYJE KOTOPBIX MEXAY aroMaMH
yriaepojia UMEETCsl OJIHA IBOMHAS CBSI3b.
AJIKHHBI — 3TO YIJIEBOJOPOJBI B MOJIEKYJIE KOTOPBIX MEXAY aroMaMH

yIIepoa UMEETCSl OIHA TPOWHAS CBS3b.

AjutoTponusi — o0pa3oBaHWE OAHUM XUMHYECKUM JJIEMEHTOB HECKOJbKHX
MPOCTHIX BEILECTB.

AJberubl - OPraHUYECKUE COCIMHEHHUSA, B MOJIEKYJaX KOTOpPBIX aroM
yriaepojga KapOOHWJIBHOM Tpynmbl (KapOOHWIBHBIA YIrepoj) CBsi3aH C aTOMOM
BOJOpOAA.

AMHHOKHCJIOTBI (aMUHOKapGOHOBBIC KHCIIOTBI) —  OPraHHYecKHe
COCJIMHEHHUS, B MOJICKYJIE KOTOPBIX OJHOBPEMEHHO COJEP)KaTCs KapOOKCUIILHBIC U
AMUHHBIE TPYIIIIHL.

AMHHBI — OPraHHYECKHE COCHMHCHUS, SBJIIOIMECS HPOU3BOIHBIMU
aMMHaKa, B MOJIEKYJI€ KOTOPBIX OJIMH, /IBA WJIA TPU aroMa BOJOPOJa 3aMEIICHBI Ha
YIIEBOAOPOAHBIE PATUKAIIBL.

AMdoTepHbIe THAPOKCHIBI — 3TO THUAPOKCUJIBI, KOTOPBIE B3aUMOAECHCTBYIOT
C KMCJIOTaMH U LIEI0YaMu ¢ 00pa30BaHUEM COJICH.

AM@poTepHbIe OKCHIBI — 3TO OKCHJIbI, KOTOPBIE 00JIaIal0T ABONCTBEHHBIMU
CBOMCTBAMM: B OJHHMX pPEAKIUAX MPOSBISAIOT CBOMCTBA OCHOBHBIX OKCHJOB, a B
JIPYrUX — KUCJIOTHBIX OKCHJIOB

AHaJm3 - pazzeneHne o0beKTa (MbICIEHHO UM peajbHO) Ha COCTaBHBIE YacTU
C LIEJIbIO U3YYECHUS UX MO OTJICIIbHOCTH.

ApomaTHyecKHe yrjeBOAOPOAbI (apeHbl) — 3TO BEUIECTBA, B MOJICKYJIax
KOTOPBIX COJICPKHUTCS OIHO WJIM HECKOJIbKO OEH30JIbHBIX KOJEI[ — ITUKINYECKUX
IPYyIN aTOMOB YTIEPOa C OCOOBIM XapaKTEPOM CBSI3EH.

AIMKJINYECKHE COeJUHEHNUS — COCIMHEHUS C TPAMOU UM Pa3BETBIEHHOM,
HO HE 3aMKHYTOH LENbIO YIJIEPOAHBIX aTOMOB.

B

BakyymHasi Merajyprusi — MpegycMaTpuBaeT IUIaBKy H 00paboOTKy
METAJUIOB U CIUIABOB B Pa3psyKEHHOM aTrMocdepe.

BogoponHasi ¢BfI3b — 3TO CBSI3b, BOZHMKAKOIIASA MEXKIAY MOJEKYJIaMH, B
COCTaB KOTOPBIX BXOAUT BOAOPOA U CUIIBHO 3JIEKTPOOTPULIATEIbHBIE 3JIEMEHTBHIL.

BoccTanoBuTeIM — 3TO arOMbl, MOJIEKYJIBI WM HOHBI, OTAAIOLIME
ANIEKTPOHBI.
Bropuunble aMHHBI — OpPraHUYeCKHE COEAMHEHUS, SBISIOLIUECS

IMPpOU3BOJHBIMHU aMMHAKA, B MOJICKYJIC KOTOPOI'o Ba aroMa BOAOPOaad 3aMCIUICHEI HA
YIIICBOAOPOOAHBIC PAIUKAJIBI.
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BricokomoliekyasipHble coequHeHusi, nmoaumepbl (BMC) — Bemiectsa,
oOnanaromme OOJIIIUM MOJIEKYJISIPHBIM BECOM (OT HECKOJBKHX ThICSY MO
HECKOJIbKUX MUJJIMOHOB).

r

I'asorensl — HeMeTauIMUecKUe MEMEHTHI VII rpyniisl ri1aBHON NOATPYIIIEI.

I'erepounkinyecKkue cOeIHHEHHS] — OTO COCIMHEHHUs B COCTaB KOJIEI]
(IMKIJIOB) KOTOPBIX KpOME aroMOB YIJIEpOJa, BXOAST TakXKe aroMbl JAPYTHX
XUMHUYECKHUX DJIEMEHTOB.

I'mapoMeranyprus - BBIACICHUE METAUIOB U3 DPYyHd, KOHLEHTPATOB W
OTXOJ0B IPOM3BOJACTBA C ITOMOLIBIO BOJHBIX PACTBOPOB OIPEACIEHHBIX BEILECTB
(XMMHUYECKHUX PEareHTOB).

I'oMmorenHnasi cucremMa — 3TO cucTéMa B KOTOPOW HET IOBEPXHOCTH pasjea
MEK/1y BEIIECTBAMU — KOMIIOHEHTAMU.

I'oMoJ10rn — 4j1€HBI TOMOJIOTMYECKOT O Psizia.

T'omosnoruyecknii psig — OSTO psIA  COCAMHEHHH, HMMEIOMUX OO0
XUMHYECKYI0 (OopMyiy, CXOAHBIX MO XMMHUYECKMM CBOMCTBaM M OTJIMYAIOLIUECS
IpYyr OT Apyra Ha OJHY WIM HECKOJIBbKO I'PYIII
-CH,; (romonoruueckast pa3HOCTb).

I'pynnbl nepuoguveckoi cUCTEMbI - BEPTUKATBHBIE CTOJIONBI COAECpIKaLIIe
AIIEMEHTHI, CBOWCTBA KOTOPBIX MOJAOOHBI.

A

JIByXaTOMHBbI€ CHHMPTBI — 3TO IPOU3BOJIHBIC YIIEBOIOPOAOB B MOJIEKYJIE
KOTOPBIX JIBA aTOMa BOAOPO/1a 3aMEIICHbI HA IBE TUAPOKCUIIBHBIE TPYIIIIBI.

J/{neHoBbI€e YIJIeBOAOPOALI — OTO YIJIEBOJOPOABI, B MOJIEKYJIE KOTOPBIX
MEXK/1y aTOMaMH yIJIepO1a UMEIOTCS IBE JBOWHBIE CBSI3H.

3
3ameHuMbIe AMHHOKHUCJI0THbI — 9TO AMHWHOKHCJIOTBI KOTOPBIC
CHUHTC3UPYIOTCA B OPraHHU3MC YCJIOBCKA U JKUBOTHBIX.

n

Nneanuzaumsi — 3TO MBICIICHHOE BHECEHUE ONpPEACICHHBIX W3MEHCHUU B
M3y4aeMbIii 00BEKT B COOTBETCTBUH C LIEJIIMHU UCCIIEI0BaHUM.

N3mepenue — 5TO TpollecC OMPEACIICHHS KOJIMYECTBEHHBIX 3HAUYCHUH,
CBOMCTB M3y4aeMOro o0beKTa ¢ MOMOIIBIO0 CIEIUATBHBIX TEXHUYECKUX YCTPOUCTB.

MN3omepusi — cyliecTBOBaHHME BEIIECTB OJMHAKOBOI'O COCTaBa, HO
00JaaroKX PA3TINYHBIMU XUMUUYECKUMU U (PU3MYECKUMU CBONCTBAMH.

HN3omepsl — »9TO BelmiecTBa, KOTOPhIE HWMEIOT OJWHAKOBBIM COCTaB
(omMHAKOBBIE HAMIOUpUYECKUe (QOpMyIbI), HO pa3IMYHOE CTPOCHHE MOJICKYII
(pa3nuuHbIe CTPYKTYPHBIE (GOPMYJIIBI) U pa3IMYHbIE CBOMCTBA.

HNonnasi cBA3b — XUMHUUECKas CBSA3b MEXIYy HOHAMH, OCYIIECTBIsEMast
AIEKTPOCTATUUECKUM MPUTSHKECHUEM.
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HoHBI — 3TO aTOMBI UJIN I'pylIibl aTOMOB, 06HaﬂaI-OIJ_[I/IC ITOJIOKHUTCIIbHBIM HUJIN
OTPULATCIBbHBIM 3apPA10M.

K

KapOGoHoBbIe KHMCJIOTBI - OpPraHWYeCKHE BEIIECTBA, MOJEKYJbl KOTOPBIX
coliepKaT OJHY WU HecKoJibko KapOokcuibHbIX rpynn (-COOH) cBsi3aHHBIX C
YTIEBOAOPOIHBIM PAHKAIIOM.

KapOouukiauyeckue coeJUHHEHUs] — 3TO COCITUHEHUS] 00pPa30BaBIINE ITUKJIBI
WJTU KOJTbIIA U3 YTJIEPOJHBIX aTOMOB.

Ketonbl - opranudeckde BeIIECTBA, MOJIEKYJIBI KOTOPBIX COAEpKaT
KapOOHUJIBHYIO TPYIITY, COSTUHEHHYIO C IBYMS YIJIEBOJAOPOIHBIMH palUKaIaMU

KucjioTHble OKCHABI — 3TO OKCHJIBI, KOTOPBIM COOTBETCTBYIOT TUJIPOKCHU/IBI,
OTHOCSIIIIMECS K KJIACCy KUCIIOT.

Kucorsl - 3€KTPOIHUTHI, TIPU JUCCOIUAIIMU KOTOPHIX B KaU€CTBE KaTHMOHA
00pa3yroTcsl TOIBKO KaTHOHBI BOJIOPO/IA.

KuciioTHble oCcTaTKH - OTpHUIlaTEIbHBIE HOHBI, KOTOpbIE 0OO0pa3yloTcs B
pe3yibTare OTphIBAa OT MOJEKYJbl KHUCIOTHI OJHOTO WJM HECKOJbKHX aTOMOB
BOIOPOJA.

Kucible com — 3To MPOAYKTHl HEMOJHOTO 3aMEIIEHHST aTOMOB BOJOPO/a B
JIBYX- WJIM MHOT'OOCHOBHOM KHCJIOTE Ha aTOMBI METaJlia.

Kinacc opranmyeckmx  coeqMHeHM —  BEIIECTBA, COAEpXKaIIUe
onpenenéHHy0 (QyHKIUOHAIBHYIO TPYyINNy W HUMEKIIMe, IM03TOMY OO0Iue
XUMHUYECKHUE CBOMCTBA.

Kaaccupuxkauusa - oObeauHeHHE pPa3HOOOPA3HBIX M MHOTOYMCICHHBIX
XUMUYECKUX BEIIECTB B OMNPEACIIEHHBIC TPYIINbl WM KIacChl, OO0Jagarolime
CXOJHBIMU XUMHUUYECKUMU CBOMCTBAMH.

KoBanenTHasi cBsI3b — XUMHYECKas CBs3b, BO3HUKAIOIIAs B pe3yJIbTaTe
o0pazoBaHus (CBA3BIBAIOIINX) JICKTPOHHBIX TIap.

KoBanenTHass moJsipHasi cBsi3b -  XHMHYECKYIO CBf3b, OOpa3oBaHHas
aToMaMu, IEKTPOOTPULIATEIIBHOCTh KOTOPBIX OTJIMYAETCS, HO HE3HAYUTEIBHO.

KoBanenTHasi HemoJisipHAasi CBSI3b - XUMUYECKas CBSI3b, KOTOpasi o0pazyercs
MEXIy aToMaMH C OJMHAKOBOW 3JIEKTPOOTPHUIIATEIHLHOCTHIO, 3a CUET 00pa3oBaHMS
OOIIUX AIIEKTPOHHBIX TTap.

KoBka — »T0 BBICOKOTEMIEparypHas 00paboTKa pa3M4YHbIX METaJUIOB
(>kene3o, Menb U €€ CIUIaBbl, TUTAH, ATIOMHUHHUN M €r0 CIUIaBbl), HarpeThIX 0
KOBOYHOU TEMITepaTypHhI.

KoauyecTBO BemectBa (n) - 3TO YHCIO CTPYKTYPHBIX 4YacTUI[ A3TOTO
BelllecTBa (aTOMOB, MOJIEKYJI, IEKTPOHOB, HOHOB M JIp.), 3aKIIIOYEHHBIX B JTAHHOM
oOpastie.

KonnenTpanus pacTtBopa — 3TO Macca WIM KOJUYECTBO PACTBOPEHHOTO
BEIIIECTBA, COJIEPKAIIETOCS B OMPEACIIEHHON Macce Wik 00bEME pacTBOpa.

Koppo3usi - «paspymienue», «pazbeIUHEHUE» - TMpoIecc, HAYIMH C
o0pa3oBaHMEM HOBBIX BEIIECTB, OTJIMYAIOMUXCA OT MCXOAHBIX XUMHUUYECKHX
COEJIUHCHUU.
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KOpp03Hﬂ MeETaAJ1J10B — CaMOHpOI/ISBOHBHBIﬁ OKH CIIMTCIIBHO-
BOCCTAHOBUTEIIbLHBIM nmponecc BSaHMOHGﬁCTBHH MCTAJJIOB C  arp€CCHUBHBIMU
Q)aKTOpaMI/I Cpe€abl, 3a CYCT, KOTOPOIro0 3HAYUTCIIbHO HN3IMCHAIOTCA (bl/IBI/IKO-
XUMHUYECKHE U MEXaHUYECKHE CBOMCTBA METAJIJINYECKUX I/ISI[eJ'II/If/'I.

KpI/ICTaJIJ'lI/I‘IHOCTb IMOJIMMEPOB - YIHOPAAOYCHHOC PacCIIOJIOKCHHUC
HCKOTOPBIX OTACJIbHBIX YHACTKOB LCITHBIX MAKPOMOJICKYJI.

M

MakpomoJiekysaa - Mojiekyja moiumepa (oT rped. "mMakpoc" - OOJBIIOH,
TUTAHHBIN ).

MaccoBasi 10 (®) pacTBOpPEHHOro BemecTBa — 3T0 Oe3pazMepHas
¢du3nvecKas BEIWYMHA, PaBHAs OTHOIICHUIO MAacChl PAacTBOPEHHOTO BEIIECTBA K
Macce pacTBopa.

MeTanauyeckasi CBI3b — 3TO XHMHYECKas CBS3b, BO3HHMKAIOIIAT MEXKIY
MTOJIOKUTEIIBHO 3apsHKCHHBIMUA MOHAMHU METaJIJIOB.

MeTanauvyecKkne CIJIaBbI - MaKPOCKOITMYECKHE OJHOPOIHBIC CHCTEMBI,
COCTOSIIIME M3 JBYX WM Oojee MeTauioB (peke MEeTalUIoB M HEMETalloB), C
XapaKTePHBIMH METAJUTHYCCKUMH CBOWCTBaMH.

Metamnyprus (ot rped. metallurgéo — noOwBaro pyay, oOpabaTbhiBaro
MeTaiuiel, oT métallon — pyaHuUK, MeTamt u €érgon — pabora) — 00JIaCTh HAYKHU U
TEXHUKH M OTPacClib TMPOMBIIIICHHOCTH, OXBATHIBAIOIINE IPOIECCHI ITOTYYCHHUS
METAUIOB W3 pPYyA WIH JPYTUX MaTepHaloB, a TaKKe IPOIECChl, CBA3aHHBIC C
M3MCHCHUEM XHMHYECKOIO0 COCTaBa, CTPYKTYphI, a CIEAOBaTeIbHO, U CBOICTB
METAJUTMYECKHUX CILJIaBOB.

MopeaupoBanmne — U3y4eHHE MOJCIUPOBAHHOIO OOBEKTA.

MoJib — KOJIMYECTBO BEIIECTBA, KOTOPOE COJAEPKUT CTOIbKO YacTHI] (aTOMOB,
MOJICKYJI, HOHOB U JIp.) CKOJBKO COAepKUTCS atomoB yriepona B 0,012 kr. (12r.)
12.C, mpumepro 6*10” gacrul.

Monsipuasa macca (M) — BeiMurHa, paBHas OTHOIICHHWIO MacChl BEIECTBA
(m) K COOTBETCTBYIOIIEMY KOJMYECTBY BelIecTBa (n).

MonoMepbl - HU3KOMOJICKYJISIPHBIC COCIMHCHUS, U3 KOTOPBIX O0Pa3yroTCs
TTOJIMMEPHI.

MeTanaorepmusi (ATIOMHUHOTEPMHSI, MATHUITEPMHUSI) — BOCCTAHOBJICHUE
METAJUIOB W3 UX COCIMHEHUU APYrUMHU METa/llaMU, XHMUYECKH 3HAUYUTEIILHO OoJiee
aKTUBHBIMH, Y€M BOCCTAHABJIMBAEMBbIC, TIPH MOBBIIICHHBIX TEMITepaTypax.

MeTon - COBOKYIIHOCTh TPHEMOB U  ONEpaliid  MPAKTHYECKOTO U
TEOPETUYECKOT0 OCBOCHHUS 1M CTBUTEILHOCTH.

H
HaOnionenue — 5T0 TNEpBOHAYAIBHBIA METOJA 3SMIMPUYECKOrO MO3HAHUS,
MO3BOJISIIOIIHI MOJIYYUTh IEPBUUHYIO MH(OpMAIUIO 00 00BEKTE U3YUICHHUSI.
HacbimenHblii pacTBOp — 3TO pPacTBOp B KOTOPOM JAaHHOE BEIIECTBO

00JIbIIIe HE PacTBOPSAETCS MPU JaHHOM Temreparype.
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He3ameHuMble aMHMHOKHUCIOTBI — 3TO aMHHOKHCIOTHI KOTOpPbhIE HE MOTYT
CHHTE3UPOBAThCS B OPraHU3ME YEJIOBEKA U KUBOTHBIX

HenpeneabHble yriieBog0poabl - 3TO YII€BOAOPObI, COACPKAIUE KPAaTHbIE
CBSI3H B YIJIEPOJHOM CKEJIETE€ MOJIEKYIIbL.

HenacpllieHHBIH PacTBOpP — 3TO PaCTBOP B KOTOPOM JaHHOE BEIIECTBO €I
MOJKET PacCTBOPSTCS IIPH TaHHOM TeMIieparype.

HeoOpaTumble peakuum - peakiii, KOTOpbIe MPOTEKAIOT 10 KOHIIA, T. €. 10
MOJIHOT O U3PACXOI0OBAHHUS OJTHOT'0 U3 PEarupyrolnux BELECTB.

0

Oo0paruMble peakuuM - XUMUYECKUE PEAKIIMU, MPOTEKAOIINE MPU JAHHBIX
YCJIOBUSIX BO B3aMMHO MPOTUBOIOJI0KHBIX HAPaBICHUSIX.

OaHoaToMHBIE CIIUPTBI — 3TO MPOU3BOAHBIE YIJIEBOJIOPOIOB, B MOJEKYJIE
KOTOPBIX OJIMH aTOM BOJOPOAA 3aMEIIEH HAa OAHY TMAPOKCUIIBHYIO TPYIIY.

OKHCINTEIBHO — BOCCTAHOBHUTEJIbHbIC PEAKIHH — ITO PEAKUHU TIPU
KOTOPBIX H3MEHAIOTCS CTENEHU OKHUCIEHHUS OJJIEMEHTOB, BXOJASIIMX B COCTaB
pearupyrommx BEIECTB.

OxkucauTem — 53TO aTOMBbI, MOJICKYJbl WJIM HOHBI, MPUCOCIUHSIONINE
AJNIEKTPOHBI.

Oxcuabl - XUMHYECKHE COCIUHEHMS, COCTOSIIME U3 JIBYX XUMHYECKHX
AJIEMEHTOB, OJIUH U3 KOTOPBIX KHUCIOPO B CTETICHU OKUCTIEHUS (-2).

Opranunyeckasi XMMHS — 3TO XUMUS COCAMHEHUN Yyriiepoja.

Oprannyeckue BelecTBa — ATO BEIIECTBA cojep)Kalue yriaepos (Kpome
CO, CO,, H,COs; u eé coneil, n3ydaeMbIX B HEOPraHUYECKON XUMHH ).

OcHOBaHMSI — 3TO 3JEKTPOJIMTHI, MPHU IUCCOLMUAIMUA KOTOPHIX B KAuy€CTBE
AHUOHOB 00Pa3yIOTCS TOJIBKO T'UIPOKCHUI-M OHBI.

OCHOBHOCTL — 3TO UYHCJIO aTOMOB BOAOPOJA KHCJOTHI, CIIOCOOHBIX
3aMellarbCs arToMaMH MeTajuia ¢ 00pa3oBaHUEM COJIH.

OCHOBHBIE OKCHABI — 3TO OKCHJIbl, KOTOPBIM COOTBETCTBYIOT THIPOKCHUIBI,
OTHOCSIIIUECS K KJIACCY OCHOBAHM.

OcHOBHBIE COJIM — 3TO MPOAYKTHI HEModHoro 3amemienus rpynn OH B
JBYX- MJIM MHOTOKH CIIOTHOM OCHOBAHUM Ha KM CIOTHBIN OCTATOK.

OTHocuTebHAsA MoJieKyJsipHass wMacca (Mr) BemecrBa — 3TO
Oe3pazMepHas BeJMYMHA, paBHAs OTHOIIEHWIO MAacChl MOJICKYJbI BemiecTBa k 1/12
Macchl yriaepoaa-12.

11|

Heanque aMI/I’HbI — OPraHu4YCcCKUcC COCAUHCHUA, ABJIAIO I CCA
IMpOU3BOAHBIMHU aMMHAKA, B MOJICKYJIC KOTOPOro OJAWH aroMa BOAOpPOAd 3aMCHICHBI
Ha yrHCBOHOpOHHBIﬁ paauKal.

Hepno;[ — OTO FOpI/ISOHTaJ]BHBIﬁ pAad 3JIEMCHTOB, B KOTOPOM HMCCT MCCTO
3dKOHOMCPHOC HN3MCHCHUC CBOMCTB DJJIEMEHTOB OT THUIIMYHO METAJIMYECKUX K
THUIINYHO HCMCTAINIMYCCKHUM U AaJICC K 6HaF0p0I[HBIM ra3aM.
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IIupomeramryprusi - COBOKYIIHOCTh METALUTYPTMUECKHMX IPOLIECCOB,
MIPOTEKAOIIMX MTPUA BBICOKUX TeEMIEpaTypax.

IMosmmMepbI - BBHICOKOMOJIEKYJISIPHBIE BEIIECTBA, COCTOSIIME M3 OOIBIINX
MOJIEKYJI IIEHOr0 CTpoeHus, (0T rped. "noiu" - MHOTO, "Mepoc" - 4acTh).

IHonnas cTpykTypHasi (popMyJia OKa3bIBAET BAJICHTHOCTh KaXKJIOTO aroMma
U TIOPSITOK UX COETUHEHHUS B MOJIEKYJIE.

ITopomkoBasi MeTAJUIyPrusi — 3TO OTpacib METAJUIyprHH, CBS3aHHAsA C
MIPOM3BOJICTBOM METANIOB B MOPOIIKOOOPA3HOM BUJIE U MOJYYCHUH U3 HUX U3IEIUM
C 33JJaHHBIMU CBOW CTBAMM.

IIpeccoBanue mMeTa/IoOB, cioco0 00pabOTKM NaBIEHHUEM, 3aKIHOYAOIIMICS
B BBIJIABJIMBAaHUM MeETalJla U3 3aMKHYTOM MOJOCTH (KOHTElHEpa) uepe3 OoTBepcThe
MaTpulbl, (opMa U pasMepbl KOTOPOTO ONPEAEISAIOT CEUEHHE ITPECCYEMOr0 MPO(UIIS.

IIpokar B MeTa/uIlyprum — MPOAYKIMS, [MOJIydacMas Ha MPOKAaTHBIX CTaHax
IIYTEM rOpsYEeH, TEIII0N MU XOJIOJHON IPOKATKHU.

IIpocThie BemecTBa — 3TO BellecTBa 0O0pPa30BAaHHOE AaroOMaMH OAHOIO
XUMHUYECKOT0 3JIEMEHTA.

ITpouecc BocCTaAaHOBIEHHS — TO MIPOLIECC NTPUCOCIUHEHUS IEKTPOHOB IIPU
KOTOPOM CTETIEHb OKUCIICHUS TOHUKAETCS.

ITpouecec oxkHMcCIeHHMS — 3TO IPOLECC OTHA4YE DIEKTPOHOB IIPU KOTOPOM
CTENEHb OKHUCIICHUS YBEIUYNBACTCS.

IIpsimble M3MepeHHMsl — 3TO TaKUM€ HU3MEPEHMS, NPU KOTOPBIX 3HAYEHHUE
U3MepAeMON BETMYUHBI BBIIAETCSl HEMOCPEACTBEHHO U3MEPUTEIBHBIM PUOOPOM.

Ilepnoguyeckass cucremMa — 3T0 TIpaduyeckoe H300paKEHUE 3aKOHA
MIEPUOANYHOCTH.

P

Papukan — 510 rpynmna aroMoB, 0Opa3oBaBIIascsi B pe3yjbTare OTpbIBa OT
MOJIEKYJIbI OJTHOT'O MJIM HECKOJIBKHUX aTOMOB BOJOPOJA.

PactBopbI — 370 0JHOPOAHBIE (TOMOTE€HHBIE) CUCTEMbI, COCTOSIIUE U3 JIBYX
uiu 0osiee KOMIIOHEHTOB, a TAKXKe MPOAYKTOB UX B3aUMOJICH CTBUA.

PacTBOPpHMOCTB - CIOCOOHOCTB BELIECTB PACTBOPATCA.

Peaknuu 3amemeHust (BBITECHEHHS) — 3TO PEAKIIUU, P KOTOPBIX NPOCTOE
BEIIECTBO B3aUMOEICTBYET CO CJIOXHBIM, 00pa3zyss HOBOE IPOCTOE BEIIECTBO HU
HOBOE CIIOKHOE.

Peaknuu HeiiTpanuzaumu (YacTHBIM ciaydaid peakinuu oOMEHa) — 3TO
peaxIysi B3aMMOICHCTBUS OCHOBAHHS C KUCJIOTaMH.
Peakumu o0MeHa — D3TO peaklMW, NPH KOTOPHIX JBa BEIICCTBA

0OMEHHBAIOTCSI CBOMMHU COCTaBHBIMHU HqacCTsaMU, 06p33y5[ JBa HOBBIX BCIICCTBA.
PeaKIII/II/I PA3JOKEHUA — 3TO PCAKIHUH, ITPH KOTOPBIX M3 OJHOI'O CJIOXHOI'O
BCIIICCTBA O6p33y10TC5I HECKOJIBKO Ooiee IMPOCTBIX BCIICCTB.
PeaKIII/II/I COCAMHECHUA — OTO pCaKu, IIPpHU KOTOPLIX U3 HECKOJbKHNX BECIICCTB
06pa3yeT051 OJHO BCIICCTBO, Ooiee CJIOKHOC, YEM HCXOJHBIC.

C
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CuHTe3 - COeIMHEHUE COCTAaBHBIX YacTe 00beKTa (MBICIICHHO WU PEATbHO) C
1IE€JIbIO M3YUEHUSI €T0 KaK €IMHOr0 1IEJI0TO.

Cil0:kHBIE BelecTBa, MJM XHUMHUYECKHE COeJUHEHMsl, - ATO BEIIECTBA,
o0pazoBaHHbIC aTOMaMHU Pa3HBIX PJIEMEHTOB.

Cokpaménnass cTpykrypHas ¢opmyiaa — 310 dopmyla KoOTopas
MOKa3bIBAET TOJIBKO CBSI3U MEXKY aTOMaMHU yTiepoa.

Conu - 2JEKTPOJUTHI, MPU AUCCOLMAIMU KOTOPBIX O00Pa3ylOTCs KaTHOHBI
MeTaiuioB (a Taxke KarnoH NH,') 1 aHHOHBI KHCIIOTHBIX OCTAaTKOB.

CnupTthl — 3TO NMPOU3BOAHBIE YIJIEBOJOPOAOB, B MOJIEKYJE KOTOPBIX OJWH
WJIM HECKOJILKO aTOMOB BOJIOPO/Ia 3aMEIICHBI HA TUAPOKCUIIBHYIO TPYIIITY.

Cpennune, ujiM HOPMAJIbHBIE, COJIH - 3TO MPOAYKTHI MOJHOTO 3aMEIICHUS
aTOMOB BOJIOPO/ia B KUCJIOTE€ aTOMaMH MeTaJljia.

Crenenb auccoumanum (0) - 3TO OTHONICHHWE YHUCIA JUCCOLMUPOBAHHBIX
MOJIEKYI (n) K 00IIeMy YHUCITy pacTBOPEHHBIX MoJieKya (N).

CreneHb MOJIUMEPU3AIMHA — HTO YMCIIO, OKA3BIBAIOIIIEE, CKOJIBKO MOJIEKYII
MOHOMeEpa COEAMHUIOCh B MAKPOMOJIEKYITY.

CrpykrypHas ¢popmyJia — popmyia CTpOSHUS.

CTpyKkTypHOE 3BE€HO - rpyIlllia arOMOB, MHOIOKPAaTHO MOBTOPSIONIAsCS B
LEITHOM MAaKpOMOJIEKYJIE.

T

TenoBoit 3¢PekT NaHHON XMMHYECKOW PEAKUUU — ITO TO KOJIUYECTBO
TEIUIOThI, KOTOPOE BBIAECIISIETCS B PE3YJIBTATE PEAKIIUM.

TpeTuunble AMHHBI —  OPraHUYCCKME  COCAMHCHMS,  SBJIIOLIAECS
MPOM3BOJIHBIMH aMMHaKa, B MOJIEKYJIE KOTOPOIrO TPH aroMa BOAOPOJa 3aMEIICHbI Ha
YTJIEBOJOPOAHBIE PAIUKAIIBIL.

TpéxaroMHble CHUPTHI — 3TO MPOU3BOIAHBIE YIIIEBOAOPOJAOB B MOJIEKYJIE
KOTOPBIX TPU aTOMa BOJOPOJIa 3aMELICHBI HA TPU TUIPOKCUIIbHBIEC TPYIIIIHI.

Y
er’leOI[HbIﬁ CKEJIET — ITOPAJA0K COCANHCHUSA aTOMOB YIJICPOJAa B MOJICKYJIC.
YPaBHeHI/Iﬂ P€akKIMMu — 3TO CII0co0 HaltmCaHHus, Jaro U n mpeacTraBJICHUC O
MMpOXOAAIINX B ITPOLICCCC peaKuHﬁ Ka4C€CTBCHHBIX U KOJIMYCCTBCHHbBIX U3MCHCHUAX.

()]

®eHOIIbI — OPraHUYeCKHe COSAMHEHMS apOMATHUECKOr0 Pssia, B MOJICKYIIax
KOTOPBIX THIAPOKCUJIBHBIC TPYIIBI CBS3aHBI C aTOMaMH YIJepoja apoMaTH4ecKoro
KOJIbIIA.

dopmanu3anusa - UCHOJB30BAHUE CIEIUAIBHON CHUMBOJMKH, MO3BOJISIOIAS
OTBJICUBLCS OT M3Y4YEHUS] pEaTbHBIX OOBEKTOB U ONEPUPOBAThH BMECTO JTOrO
CUMBOJIaMU (3HaKaMu ).

DdyHKIMOHAIBLHASL TPyNma — Tpylmna aroMoB, XapakTepHas s psjaa
COeMHEHM, O0OyClIaBIMBaIONIasi OMNpeaeIEHHbIE XUMHUYECKUE CBOMCTBA ITHX
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COEJINHEHU.

X

XHUMHYECKUH 3HAK — 3TO ONPEIEIIEHHBIN CUMBOJL.

XHMMHYECKHE PpeakUMH — 3TO IIPOLECChl, IPU KOTOPBIX OJHU BEIIECTBA
[IPEBPALLAIOTCSA B IPYIHE.

Xumuyeckass CBfi3b — JTO COBOKYIIHOCTH CWJI, JCHUCTBYIOLIUX MEXIY
aToMaMyd WJM Tpynmoll aromoB. B pe3ymbrare AeHCTBUA 3THX CHII 00pa3yroTCs
MOJIEKYJIBL.

XHMHYEeCKOe YPAaBHEHHE — 3TO YCJIOBHAs 3alMCh XMMHUYECKOW pEaklUu C
MOMOIIBI0 XUMUYECKUX (HOPMYI U KOAP(HUIIMEHTOB.

Xumuyeckass opMyJia — 370 BBIpaKEHUE COCTAaBa BELIECTBA IIPU ITOMOIIU
XUMHYECKHX 3HAKOB (Ka4€CTBEHHBIN COCTAaB) U MHJIEKCOB (KOJUYECTBEHHBII COCTaB).

XHMMHYECKUH  JJIEeMEHT —  3TO  ONpEAEeNEHHBIM  BHUJ  arOMOB,
XapaKkTEePU3YIOLMICS OAUHAKOBBIM I10JIOKUTEIBLHBIM 3apsI0M siapa.

I

HBETHaﬂ METAJLUIYPIrus - IPOU3BOACTBO OOJBIIMHCTBA METAUIOB U HX
CIIJIaBOB.

B |
YépHass MeTaJLUIyprusi - MpoU3BOACTBO CIIJIABOB Ha OCHOBE Xeje3a: YyryHa,
cranu, peppocIiaBoB.

11
HITaMmnoBka — mpoliecc MmIacTuYecKon nedopmannu Mareprana c
n3MeHeHueM GOpMbI U pa3MepPOB TeJa.

9

JK30TepMHUYECKHE PeaKIUM — 5TO  PEaklHH, KOTOPbIE MPOTEKAIOT C
BBIJICJIEHUEM TEILJIOTHI.

JIACTUYHOCTb - CIIOCOOHOCTh K BBICOKMM OOpaTUMbIM JedopManusM MpH
OTHOCUTEJIBHO HEOOJIBILION HArpys3Ke.

DJIEKTPOMETAJLIYPIrUsi — METOJl TMOJyYEHUsS METAJIOB, OCHOBAaHHBIA Ha
ANEKTPOJIN3E, T. €. BBUICJICHUM METALIOB W3 pacTBOPOB HJM pPAaclylaBOB HX
COEIMHEHUH MPU MPONYCKAHUU Yepe3 HUX MOCTOSIHHOTO 3JIEKTPUYECKOT 0 TOKA.

JIeKTPOHHAsA ¢opMysa — 310 (opMysa, MOKa3bIBaroUlas H300pakeHUe
AIIEKTPOHHBIX Map, 00Pa3yIOUIMX XUMUYECKYIO CBSI3b.

IMnupuyeckass gopmyisia (MoJeKyJsipHasi) — 3T0 GpopMyJia, OTpaKaroas
Ka4eCTBEHHBIN U KOJIMYECTBEHHBINA COCTaB MOJIEKYJIBI.

JHI0TEPMHYECKHE PeakIMu - ITO PEaKIUU, KOTOpble MMPOTEKAIOT C
HOTJIOIIEHHUE TEIJIOTHI.

DJIEKTPOJIM THYECKAs JMCCONMANUS — JTO pacraj 3JEKTPOJUTOB HA HOHBI
MIPU PacCTBOPEHUH UX B BOJE UJIM PACIUIABICHUHU.
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DJIEKTPOJMTHI — 3TO BEIIECTBAa, KOTOPHIE MPU PACTBOPEHUU B BOJIC WJIU B
pAacIlIaBIIEHHOM COCTOSIHMM pacnafaroTcs (AMCCOLMUPYIOT) HA HOHBI.
DJIeKTpOHHAas KOHQUTypalus aToMAa - pacnpeesieHue IEKTPOHOB 110
SHEPreTUYECKUM YPOBHSIM U OPOUTAIISIM.
DJIEKTPOHHOE 00J1aK0 — COBOKYITHOCTh TOUYEK B IMMPOCTPAHCTBE OKOJIO SIPa,
rzie npedbIBaHKE IJIEKTPOHA O0Jiee BEPOSTHO.
DJIEKTPOHHASA 000104KAa — COBOKYITHOCTb 3JICKTPOHOB B aTOME.
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