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[IporpaMmbl pa3paboTaHbl Ha OCHOBE (hefepaIbHOrO TOCYIapCTBEHHOTO 00pa30BaTeNFHOrO CTaHIapTa
OCHOBHOTO 00Iero oopasoBanusi, KoHIenuyu ayXxOBHO-HPaBCTBEHHOTO Pa3sBHTHS M BOCIHTAHUS JIMYHOCTH
rpaxxnannHa Poccun, mimaHupyeMBIX pe3yiibTaToB OCHOBHOTO o0miero oopaszoBaHusd, [IporpaMmsel 1Mo XuMHH
8-9 xmaccel. [Ipenmernas muaus yueOnnkoB [a0puensn O.C.. y4eOHux/O.C.I'aOpuensH.-7-e w31, ucHp.-
M.:[Ipoa,2019.

YUYEBHO-METOIMYECKUI KOMITJIEKC (YMK)

Ia6puensa O.C. Xumus 8 wiacc. M.: Ipoda
Ia6puensa O.C. Xumus 9 wiacc. M.: Ipoda

YUYEBHBIH [IJIAH (KOJIMYECTBO YACOB)

8 xiracc — 2 yaca B Hezeno, 68 yacoB B roj
9 xiracc — 2 gaca B Hezeno, 68 yacos B roj

LIEJIU:

OCBOCHHE BaXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XUMUYIECKONH CHMBOJIHKE;
OBJAJICHUE YMEHUSIMH HAOIIONAaTh XWUMHMUYECKHE SBJICHUS, IPOBOJUTH XHUMUYECKHUIl OKCIIEPUMEHT,
MIPONU3BOAUTE PACUCTHI HA OCHOBE XUMHUECKUX (DOPMYIT BEIIECTB U YPAaBHEHUH XUMHUCCKUX PEAKIIUi;
pasBUTHE IIO3HABATENbHBIX HHTCPECOB M HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B TIIpomecce IPOBEACHUS
XMMHYECKOTO HKCIIEPUMEHTa, CaMOCTOSTEIFHOIO MPHOOPETeHNs] 3HAHUI B COOTBETCTBUHU C BO3SHHMKAIOIIMMH
XM3HEHHBIMH OTPEOHOCTIIMU;

BOCITUTAHME OTHOWICHHWSA K XHMHH KaK K OJHOMY H3 (yHAaMEHTAJIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U
JIIEMEHTY OOIIeUeTOBEYECKOM KyIbTYPHI;

MPUMECHEHHE MOTYYCHHBIX 3HAaHMA W yMEHHMH Al O€30M1acHOTO HCIOIB30BAHMS BEIIECTB W MATEPUANIOB B
OBITY, CENbCKOM XO3SIMCTBE M Ha IPOU3BOJCTBE, PEIICHUS MPAKTHUYCCKUX 3a7ad B MOBCETHEBHOW >KH3HH,
NpEeNyNpPEKACHUS ABJICHUM, HAHOCSIUX BPEl 3J0POBBIO YEJIOBEKA U OKPYIKaIOLIeH cpefe.

3AJIAUM:

MPUBUTH TO3HABATENBHBI MHTEPEC K HOBOMY IUISl YUCHHKOB IIPEIMETY Yepe3 CHCTEMY Pa3HOOOpa3HBIX II0
¢dopMe YpOKOB HM3Yy4eHHs HOBOIO Marepuaya, JabopaTopHbIe paboThI, SKCKYpCHU, HECTAaHAAPTHBIE YPOKU
KOHTPOJIS 3HAHUI;

CO3IaBaTh YCIOBUS I (OPMHUPOBAHHA Y YYANINXCS TPEAMETHOH H  y4eOHO-MCCIeIOBaTEIbCKOM
KOMIIETEHTHOCTEM:

00eCIeunTh YCBOCHUE YYalTUMHCS 3HAHWH OCHOB XMMHYECKOH HAyKH: BaXHEWIHMX (DaKTOPOB, TOHSATHH,
XMUMWYECKIX 3aKOHOB M TEOpUH, S3bIKa HAYKH, IOCTYIHBIX O0OOIIEHMI MHpPOBO33PEHUECKOrO XapakTepa B
COOTBETCTBHUH CO CTAHAAPTOM XMMHIECKOTO 00pa30BaHMUS;

CII0cOOCTBOBATh (POPMHUPOBAHUIO y HIKONGHUKOB IPEAMETHBIX YMEHHH WM HAaBBHIKOB: YMEHHS pPaboTaTh C
XAMAYECKIM O0OpYZOBaHHMEM, HAOIMIONATh W OMUCHIBATE XUMHUYCCKHUE SIBICHUS, CPAaBHUBATH WX, CTABHUTH
HECJIO)KHBIE XUMHUCCKHE OMBITHI, BECTU HAONOICHHUS Yepe3 CHCTeMY Ja00paTOPHBIX, MPAKTHIECKUX padoT u
9KCKYPCHUH;

MPOIOJDKUTh pPa3BHBAaTh Yy OOYYarOIIHUXCs OOmeydeOHbIe YMEHHS M HAaBBIKHM: 0C000€¢ BHHMAHHUE YICTHTH
Pa3BUTHIO YMEHHS TIEPECKa3bIBATh TEKCT, aKKyPaTHO BECTH 3aIlFICU B TETPAIH U AETATh PHCYHKH.

Ipoepammer obecneuugarom oocmudsicenue 8bINYCKHUKAMU OCHOGHOU UKOIbl ONPeOeNEHHbIX TUYHOCTHHYIX,
MemanpeomMemHulX U RPEOMEmHbIX pe3yibmanmoas.

JIMYHOCTHBIE PE3VJIbTATBI

Bocnuranue poccuiickod TrpakJaHCKOW HAEHTHYHOCTH: MAaTpUOTH3Ma, JIOOBM M yBaxeHus K OTeyecTBy,
YyBCTBa TOPAOCTH 3a CBOIO PojiMHYy, 3a pOCCHICKYIO0 XUMUYECKYIO HAYKY.

dopMUpOBaHUE LIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U
OOIIECTBEHHOM TpPakTHKH, a TaKKe COIHAJbHOMY, KYJIBTYPHOMY, SI3BIKOBOMY W  JTYXOBHOMY
MHOTOOOpa3Hi0 COBPEMEHHOTO MHPA.



@OopMHpPOBAHUE OTBETCTBEHHOI'0 OTHOLIEHMSI K YUCHMIO, TOTOBHOCTH M CIOCOOHOCTH K CAMOPAa3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE MOTUBAIMM K OOYUYEHHUIO U MTO3HAHUIO, BBIOOPY MPO(pUIBHOrO 00pa3oBaHUs Ha
OCHOBE WH(}OpPMAIMKM O CYIIECTBYIOIIMX MPO(eccusiX W JHMYHBIX HPOPECCHOHAIBHBIX MNpPEeIITOYTEeHHH,
OCO3HAHHOMY IIOCTPOCHUIO MHIUBUIYyalbHOH 0O0pa3oBaTeNbHON TPAeKTOPUUM C Y4ETOM YCTOMUMBBIX
MO3HABATEIbHBIX HHTEPECOB.

@dopMHpOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
HCCIIeIOBATENILCKOM, TBOPUECKOM U JPYTHX BHJAX JICSITEIbHOCTH.

@opMHUpOBaHUE IOHMMAaHMS LEHHOCTH 370pOBOr0 M 0e30macHOro obpas3a >KU3HH; YCBOGHHE IIPaBUI
UHAUBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MacCHOr0 MOBEJACHUS B YPE3BBIYANHBIX CUTYyalUSAX, YIPOXKAIOLIUX
JKU3HHU U 3JI0POBBIO JIFOACH.

@opMHpOBaHUE MO3HABATCIbHOM U MH(MOPMAIMOHHOM KyJIbTYpbl, B TOM UHCJIE pPa3BUTHE HaBBIKOB
CaMOCTOATENIBHOM paboThl ¢ y4eOHBIMH IIOCOOMSMH, KHHIaMmd, JOCTYIHBIMH HHCTPYMEHTaMH |
TEXHUYECKHUMH CPEJICTBAMHU MH(OPMAIIHOHHBIX TEXHOIOTHH.

@opMHpPOBAaHHE OCHOB SKOJOTMYECKOTO CO3HAHMS HAa OCHOBE INPH3HAHUS IIEHHOCTH >XHU3HH BO BCEX €&
MIPOSIBJICHUSAX M HEOOXOMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILIEHUS K OKPYIKAIOIIel cpejie.

Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUECKHX 3a/1a4, YMECHUSI HAXOAUTh a/IeKBATHBIC CIIOCOOB! TIOBEICHUS U
B3aUMOJICIICTBUS ¢ MapTHEPAMU BO BpeMs yueOHOW M BHEyueOHOMN NEeSTeNIbHOCTH, CIIOCOOHOCTU OICHUBAThH
MpoOJIEMHBIE CUTYaIlMd U ONEPAaTUBHO NPHUHUMATh OTBETCTBCHHBIC PEIICHUS B PA3lUYHBIX MPOTYKTUBHBIX
BUJAX JIEITEIRHOCTHU (yueOHasi TOMCKOBO-HCCIIEIOBATENIbCKAs, KITyOHAas!, IPOEKTHAs, KPY>KKOBas).

METAIIPEAMETHBIE PE3VJIbTATHI

OBnazeHNe HABBIKAMH CaMOCTOATEIBHOTO IPHOOPETEHUS HOBBIX 3HAHWN, OpraHW3alud y4eOHOU
JIeATEeNbHOCTH, TOUCKA CPEICTB €€ OCYIIeCTBICHHUS.

YMeH#He MIaHUPOBaTh MyTH AOCTHKEHHS 1ieIell Ha OCHOBE CaMOCTOSATEIbHOIO aHAJIN3a YCIOBHUH U CPEJICTB UX
JOCTHXCHUS, BBIACIATH AIbTCPHATHBHBIC CIIOCOOBI JOCTM)KEHUS LI U BBIOMpaTh Hanbomnee 3(QeKTUBHBIHA
croco0, OCYIIECTBIISATH ITO3HABATENBHYIO DPE(IIEKCHIO B OTHOIICHHH JCHCTBHI 110 PEIICHHIO YYEOHBIX H
MMO3HABATEIbHBIX 3a/1aY.

YMeHne moHMMarth mpobieMy, CTaBUTh BOIPOCH!, BBIABHIATH THIIOTE3Y, AABaTh ONPEICTICHUS MOHSATHAM,
KJIacCU(HUIMPOBATh,  CTPYKTYpPUPOBATH  MAaTepHal, IPOBOAUTH  OKCIEPUMEHTHl, apryMEHTHPOBAThH
COOCTBEHHYIO TO3UINIO, (OPMYIHPOBATh BBIBOIBI M 3AKIIOYCHUS.

YMeHHE COOTHOCHUTH CBOM JEHCTBUS C IUTAHHPYEMBIMH pPE3YJIbTaTaMH, OCYIIECTBISITH KOHTPONb CBOCH
JCATENFHOCTH B TIPOIECCe IOCTIDKEHHUS pe3ylbTaTra, OINpedeNsiTh CIOCOOBI JEWCTBHM B paMKax
MPeATI0KEHHBIX YCIIOBHIA 17§ TpeboBaHuUH, KOPPEKTHPOBATH CBOU
JICCTBUSI B COOTBETCTBUHM C W3MCHSIOMICHCS CHUTYyaIlHe.

dopmupoBaHNE W Pa3BUTHEC KOMIIETEHTHOCTH B OOJACTU HCIIONB30BAHHS HHCTPYMEHTOB M TEXHHYECKUX
cpeAacTB  MH(OPMAITMOHHBIX  TEXHOJOTMH  (KOMIBIOTEPOB W IPOrpaMMHOIO  oOecreueHus) Kak
WHCTPYMEHTAJIBFHOM OCHOBBI Pa3BUTHS KOMMYHHKATUBHBIX U II03HABATENIHHBIX YHUBEPCAJIBHBIX YYEOHBIX
EWCTBHH.

YMeHne co3maBaTh, MPUMEHATH M IIPEeoOpPa3OBHIBATH 3HAKU W CHMBOJBI, MOJICIH M CXEMBI ISl PEIICHUS
yueOHBIX ¥ IO3HABATENBHBIX 3a1ad.

YMeHne W3BIeKaTh WHPOPMAIMIO U3 PAa3TUIHBIX HCTOYHHKOB (BKJIIOUAs CPEACTBA MAcCOBOM WH(OpMAIIHH,
KOMITaKT-ITUCKH Yy4eOHOrO HaszHadeHHs, pecypchl HTepHeTa), CBOOOOHO IOIH30BATHCA CIPABOYHOM
TUTEPATyPOH, B TOM qrcie u Ha AIIEKTPOHHBIX
HOCHTEJIAX, COOJIFOJIaTh HOPMBI MH(POPMAIIMOHHON H30UPATEIIEHOCTH, STHKH.

YMeHHe Ha MpaKTHKE MOIH30BAaThCS OCHOBHBIMH JIOTHUSCKHMH TIPHEMaMH, METOJAMH HaOJIIOIeHHS,
MOJICTTMPOBAHUS, OOBICHEHNUS, PEIICHUS IIPOOIEM, IIPOrHO3UPOBAHMSL.

YMeHne opraHu30BaTh CBOIO JKH3Hb B COOTBETCTBHH C TPEICTABICHUSIMH O 3I0POBOM 00pa3e >KU3HH, IIpaBax
1 00S13aHHOCTSX TPpaKJaHWHA, ICHHOCTSIX OBITHS, KYIbTYPBI U COIMATIFHOTO B3aMO/ICHCTBHSL.

YMeHue BEITIONHATH TO3HABATENBHBIC U TPAKTUUECKHE 33IaHMsI, B TOM YHCJIE TPOCKTHBIC.

YMeHHe caMOCTOATENFHO M apryMEHTHPOBAHHO OIICHUBATH CBOM JEUCTBHSI U JIEHCTBHUS OTHOKIACCHHUKOB,
COZepKaTeNbHO OOOCHOBBIBAS MPAaBIIIBHOCTD U OIMIMOOYHOCTD PE3yNbTaTa U CIoco0a MEHCTBUS, aleKBaTHO
OIICHUBATh OOBEKTHUBHYIO TPYAHOCTH KaK Mepy (PaKTHUECKOTO WM TIPEAIONaraeMoro pacxoia pecypcoB Ha
pelIeHne 3aJa4ut, a TAK)Ke CBOM BOSMOXXHOCTH B JIOCTYKEHHH LIENH ONPEIeTIEHHON CIIOXKHOCTH.

YMmenue  paborath B rpymne —  3(QQeKkTHBHO  COTpyOHHYATh W B3aHMOJCHCTBOBATH Ha
OCHOBE KOOPIUHALIUH Pa3ITMYHBIX MO3UINH pH BBIPa0OTKE obmiero
pelIeHusT B COBMECTHOH MAEATENFHOCTH; CIYyIIaTh MapTHEpA, (OpMyIHpoOBaTh M apryMEHTHPOBATH CBOE
MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO IIO3WIMIO M KOOPIMHHUPOBATH €€ C MO3WIMeH MapTHEPOB, B TOM
9Hcie B CHTyalldl CTOJKHOBCHUS HMHTEPECOB; IMPOAYKTHBHO pa3pemiaTh KOH(IMKTHI HAa OCHOBE Y4ETa



HUHTCPECOB n MO3U LI BCCX €ro Y4aCTHUKOB, ImoruckKa u OLICHKH
AJIBTCPHATHUBHBIX CITIOCOOO0B pa3peuicHuA KOH(l)J'II/IKTOB.

[NPEAMETHBIE PE3YJIBTATHI

dopmupoBaHue MEpBOHAYATIBHBIX CHCTEMaTH3WPOBAHHBIX IPECTABICHUH O BEIECTBAX, HX MPEBPAILCHUSIX U
MPaKTHYEeCKOM NPHUMEHEHUH; OBJIaJIeHHE MIOHATHIHBIM arapaToM U CHMBOJIMYECKUM S3bIKOM XHMHH.
Oco3HaHue OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOH HAyKd Kak OOJacTH COBPEMEHHOI'O
€CTECTBO3HAHUS, XHMMHUUECKUX MPEBPAIEHHI HEOPraHMYEeCKUX M OPraHMYEeCKHX BEIECTB KaK OCHOBBI MHOTHX
SIBJICHUH JKUBOH Y HEXKHBOW HPHPOJIBI; YTIITyOJIeHHE IPEACTAaBICHUH 0 MaTepUAIEHOM EIMHCTBE MHPA.
OBnaJieHue OCHOBaMH XMMHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATh M OOBEKTHBHO OLIEHHBATH
KU3HEHHBIE CUTYallMH, CBS3aHHBIE C XHMHEH, HaBBIKAMH O€30IacHOr0 OOpamieHWs C BeleCTBaMH,
HCIOJIb3YEMbIMHU B HOBCGZ[HGBHOﬁ JKU3HHU; YMCHHUEM aHAJIM3UPOBATH W IUIAHUPOBATH OSKOJOIMYCCKU
0e30MacHOe NMOBEJCHNE B LIEIX COEPEHKEHUS 3I0POBbS M OKPYKAIOIICH Cpeabl.

cDOpMI/IpOBaHI/IC yMeHI/Iﬁ YCTaHaBJIMBATDH CBA3U MCXKIAY pPCaJIbHO Ha6J’IIOI[aeMI)IMI/I XUMHUYECKHUMHU ABJIICHUAMU U
nponeccaMu, MpoucxoaaiuMu B MUKPOMHUPE, OOBSACHSATD MIPUYUHBI MHOFOO6pa3I/IH BCIICCTB, 3aBUCUMOCTDb UX
CBOICTB OT COCTaBa u CTpOCHMA, a TAKKEC 3aBUCUMOCTb MPUMEHCHHA BCIICCTB OT UX CBOIICTB.
HpH06peTeHHe OnbITa HMCHOJb30BaHHUA PA3JIMYHBIX METOJAOB HU3YYCHUA BCHICCTB, Ha6J'IIOI[eHI/I$[ 3a HX
IpeBpaliCHUAMU npun IMPOBCACHNHU HCCIO0XHBIX XUMHYCCKUX  OKCIICPUMCHTOB C HCIIOJIB30BaHHEM
71a00paTOPHOr0 O0OPYAOBAaHUS M TIPUOOPOB.

VYMeHnune oxa3bIBaTh INEPBYIO IMOMOIIbL MNpU OTPABJICHUAX, OXKOrax W Apyrux TpaBMaxX, CBA3aHHBIX C
BelleCTBaMU M J1aO0paTOPHBIM 000PYIOBaHUEM.

OBnanenue npuémamu paboTel ¢ WHPOpMAIMEH XWMHYECKOTO COACp)KaHWs, MPEACTaBICHHONH B pPa3HOM
¢dopme (B BuE TEKCTa, GOpMYJI, TpapHuKOB, TAOINIHBIX AAHHBIX, CXeM, (ororpaduii).

Coznanue OCHOBBI JUlsl (DOPMHUPOBAaHUS MHTEpPECa K PACIIHUPSHUIO U YrIYOJICHHI0O XUMHYECKHUX 3HAHUNA M
BbIOOpPa XMMHHM KakK MpO(HUIBHOrO IpeaMeTa MIpH IEepexone Ha CTYIEHb CpeaHero (IIOJTHOro) oOIIero
o0pa3oBaHus, a B JalIbHEHINEM U B KadecTBe chepbl CBoel mpodecCHOHaTbHOM e TeIbHOCTH.
dopmupoBaHUE TPEICTABICHUN O 3HAUYCHUN XMMHYECKON HAyKH B PEUICHUH COBPEMEHHBIX JKOJOTMYECKUX
mpoOJieM, B TOM YHUCJIE B TPEAOTBPAILICHUH TEXHOTCHHBIX M YKOJOTHYECKHX KaTacTpog.

®OPMbI TEKYIIEI'O KOHTPOJIA U TIPOMEXYTOYHOM ATTECTALIU

Has OIICHKH yueOHBIX JOCTHKCHUH 00ydJaromuxcs HCIIONTB3YETCS:
TEKyIIWi KOHTPONb B BHJC NMPOBEPOUYHBIX pabOT M TECTOB; TEMAaTHUYECKUH KOHTPOJIb B BHAE KOHTPOJIBHBIX
paboT; UTOrOBBIH KOHTPOIH B BUEC KOHTPOJIBHOH pabOoTHI U TecTa.

dopmbl KOHTPOJISI:
(pOHTANBPHBI ONpPOC, HWHIUBHIyanbHas paboTra y IOCKH, WHAWBHAyaJdbHas padoOTa IO KapTodKam,
T epeHITPOBaHHAs CaMOCTOATENIbHAS padoTa, TuddepeHITMpOBaHHAs TPOBEPOYHAs paboTa, XUMUYECKUI
IUKTaHT, TECTOBBIH KOHTPOJIb, B TOM YHCIIE C KOMIIBIOTEPHON MOAACP)KKOM, YCTHBIE 3aUeThl, PAKTHUECKHUE
nabopaTopHBIC paOOTHI, KOHTPOJIbHAS paboTa.



Temaruueckoe MIaHUPOBAaHUE 8 KIlacc

Ne Tema, THII YpOKa Conepmaﬂl/le TeMBbl, IpenmeTHbIi pesyabTaT MerTanpeamMeTHbIe pe3yJbTaThl Jara SA Sb
n/n TEePMHUHBbI U1 MOHATUH o
IJIaHy

Baenenne (6 yacoB)

1 BBO[[HBIﬁ I/IHCprKTa)K 10 ECTeCTBO3HaHHe, 3Hatb: aToM, MOJIEKYyJia, XUMUYECKUN Ilosnasamenvhvie YY,H CO31aK0T CTPYKTYPY
TeXHUKE Ge30MACHOCTH. HaGIIo/IEHNE, THIIOTE3A, 3JIEMEHT, CJI0XKHOE BEILECTBO, IPOCTOE B3aUMOCBS3€i CMBICIIOBBIX €IMHULl TEKCTA
X HMHS-9ACTD CCTECTBOSHAHS SKCTICPHMEHT BEILIECTBO Pezynsamuenvie YV/]: COCTaBISIIOT IIJIaH U

. > IOCJICIOBATENBHOCTD €W CTBUI
Ipenmer xumun. MOJEJIMpOBaHUE, XUMHUI, KommyHnuxamusnvie YV/I: BbIpaKarOT CBOU MBICIIU B
BEIIECTBO COOTBETCTBUH C 331a4aMH U yCIOBUSAMH, IITAHUPYIOT
obue crnocoObl padoTel

2 Bemecrna. EcrecTBO3HaHME, 3HaTk: aTOM, MOJIEKY A, XHMHYECKHI Hoanaeameﬂzznbze YV]I: coznaior cTpykTypy
JL.O. 1 «CpaBHeHne CBOACTB HAGJTIO/IeHHE, TUTIOTE3a, 3JIEMEHT, CII0XKHOE BELIECTBO, IPOCTOE B3aUMOCBsI3€H CMLICJ'.IOBLIX €/IMHHUI] TEeKCTa
TBEPIEIX KPHCTAITHISCKAX SKCTICPHMEHT BEIIECTBO Pezynsmugnvie YV/]: cOCTaBISIOT IJIaH U

> MIOCJIEIOBATENbHOCTD JICHCTBUIT
BCIIIECCTB U pAaCTBOPOBY. MOJICIUPOBAHUE, XUMUSI, Kommynuxamusnvie YV/[: BbIpaXkatoT CBOM MBICIIU B
BEILECTBO COOTBETCTBHUH C 33/1a4aMH U yCIIOBUSMH, IJIAHUPYIOT
obme cnoco6bl paboThI

3 [pespatenue BemecTs. Poib XUMUYECKHE SBJIEHHE, OTIM4al0T XUMUYECKHE PEAKLUH OT Ilosnasamenvuvie YV/: cO30a10T CTPYKTYPY
XUMUHU B KU3HUA O6H_ICCTBa. XUMHYECKHUE peaKIlI/II/I, (1)14314'-1601(14)( SIBJICHUH. O6’b${CHﬂv}0T B3aMMOCBA3€H CMBICIIOBBIX €AUHHUIl TEKCTAYMEIOT
K o CYIIHOCTb XMMHYECKUX SIBJICHUU U UX 3aMCHUTH TEPMHUHBI ONPEACIICHUAMU

PpaTKuK 09CPK U3 HCTOPUH Q)H3H‘ICCKHC ABJICHUA, MPUHLIUIUAIBHOIO OTIANYHUS OT HU3NUECKUX Pezynsamusuvie YY/]: cnu4aror cBoit criocod aeiicTBus ¢
Pa3BUTHA XUMUH. AIXUMUA ABJIEHUH. XapaKTEepU3yIOT POJIb XUMHHU B 9TaJIOHOM, BH/IAT KOHEUHBIH pe3ynbTaT
J1.0.2 <<CpaBHeHI/Ie CKOPOCTH JKM3HH Y€JI0BEKA; POJIM OCHOBOIOJIOKHUKOB Kommynuxamuenvie YY/[: ymeloT 0paTh HHUIUATUBY HA
HCIIAPCHHS BOZbI, OJCKOIOHA 1 oreyecTBeHHOI Xumuu. [Tomydaror ce0sl, yMEIOT CIBIIIATE U CAyWAaTh IPYT Ipyra
i XUMUYECKYI0 HH)OPMALIHIO U3 Pa3IUUHbIX
OTHJIOBOI'O CIIMpTa C HACTOUHHKOB
(GUIBTPOBANILHOM OyMarm.

4 3HAKU XUMHAYECKUX DJIEMEHTOB. XHUMUYECKUH 3HAK, OnpenensioT H OIMCHIBAIOT MOJI0KEHUE Tosnasamenvuvie Y Y/[: BBIIEIAIOT U HOPMYIHPYIOT
Tleproauyeckas cucTeMa CHMBOJI, [ICPHOJB, XUMHYecKoro 3emenTa B [ICXD. ggg:;;zz?;;[y}o nesb. CTPOST JOTMUECKUe LEeTn
XUMHYIECKHUX 3JICMEHTOB TPYHIIBL, IOATPYIIIIbI Pezynamusnvie YV/{: cOCTaBIAIOT IJIaH U

IIOCJIE0BATENbHOCTD JEHCTBUI

Kommynuxamuenvie Y'V/[: BBIpaXxaroT CBOM MBICIH B
COOTBETCTBHH C 337a4aMH U yCJIOBHAMH, INIAHUPYIOT
obue crocoObl paboThl, Y4aCTBYIOT B KOJUICKTUBHOM
00CyXK/IeHHH ITPpodIIeM

5 XuUMHuecKue q)OpMyHBI. Wnnexc, KOB(i)(i)I/II_[I/IeHT, IToHnMaIOT U 3aNKCBIBAIOT XUMUYECKUE Tosnasamenvuvie YVV/]: BHIIENAIOT 1 HOPMYIHPYIOT
OTHOCHTENLHAS. ATOMHAS 1 OTHOCHTEILHAS ATOMHAS (bopMyIIBI BEIIECTB. Onpﬁnemxn cOCTaB T03HABATEILHYIO LEb. CTposT I0ruYecKye LemH

M BEIECTB 10 XUMHIECKOH (opmyre, paccyXIeHUH
MOJICKYJIAIpHAA Macchl. VlaccoBas Macca, MaccoBas 10714 TIPUHAICKHOCTD K IPOCTHIM U CIIOKHBIM Pezynamuenvie YY/[: COCTaBIAIOT IIJIaH U
IOJId DJIEMEHTA B COCAUHECHUHN BEIIECTBAM MOCIIEA0BATEIBHOCTD ICHCTBUN
Kommynuxamuenwvie Y'V/[: BbIpakaloT CBOM MBICIH B
COOTBETCTBHH C 337a4aMU U yCIOBHSAMH, INIAHHPYIOT
obme crocoObl paboThl, YYaCTBYIOT B KOJUIEKTHUBHOM
00CYXK/IEHHH ITPpodIIeM
6 XuMHuecKue @OPMYHH- Wunexc, KOC—)(l)(l)I/II_[I/IeHT, IToHnMarOT U 3aNKCBIBAIOT XUMUYECKHE Tosnasamenvuvie YVI]: BBIIENAIOT 1 GOPMYIHPYIOT

OtHocHuTeNbHast AaTOMHAS U
MOJIEKyJIsIpHast Macchl. MaccoBast
JIOJIsI DIIEMEHTA B COCAMHEHUH

OTHOCHUTCIIbHAA aTOMHas
Macca, MaccoBas I0Js1

(dopmysl BemecT. ONpenemsioT cocTaB
BEIECTB 10 XUMHIECKOH (opmyre,
MIPHHAJUIGKHOCTD K IIPOCTHIM M CIIOXKHBIM
BEIECTBAM

MO3HABATEIbHYIO Hesb. CTPOST JTOrHIECKUe IeNH
paccyxaeHuit

Pezynsamuenvie YV/{: cOCTaBIAIOT IJIAH U
MIOCJIE0BATEIbHOCTD 1S CTBUH




Kommynuxamuenwvie Y'V][: BbpaxkaloT CBOM MBICIH B
COOTBETCTBHH C 331a4aMU U yCJIOBHSMH, INIAHUPYIOT
obmue crioco6b! padoTHl, YIaCTBYIOT B KOJUIEKTUBHOM
00CyXKIeHHH TPpobIieM

ATOMBI XUMH4YEeCKHX 3J1ieMeHToB (10 yac

OB)

7 ATOMBI XUMHNUYECKHUX DJIEMECHTOB. ATOM, Hef;rrpaHBHa;[ OOBSCHSIIOT (i)PI3I/I‘{eCKI/II71 CMBICJI aTOMHOI'O Ilosnasamenvhvie YY,H BBIACIAOT U CbOpMyJ'H/Ipy}OT
OCHOBHBIC CBEICHHS O CTPOCHHH YacTHLA, [UIAHeTapHAs HoMepa. ONHUCBIBAIOT COCTaB aTOMOB npo0iieMy, BBIBOASAT CIIEJ[CTBUS N3 HMEIOIUXCS B
u anemeHToB Ne 1 —20 TICXD. ITonyuator YCIJIOBMH 3a/1a4H JAHHBIX
4TOMOB. ¥130TOIIBI MOZCTIE aTOMA, TIPOTOHBIL, HH(OPMALIHIO U3 Pa3JIMYHBIX HCTOYHHKOB Pezynsimuenvie YY/[: cimnyarotr crocod u pe3ysibTart
HCUTPOHBI, 3JICKTPOHBI, OOBSCHSIOT 3aKOHOMEPHOCTH U3MEHEHHU I CBOMX JEHCTBUIL € 3aJJaHHBIM 3TaJIOHOM
MacCoBO€ YHCIIO, CBOICTB 3JIEMEHTOB B IpeJieaxX MajbIxX Kommynuxamuenvie YYJ[: BbIpaXkaroT CBOM MBICIIH B
M30TONbI, XUMIUECKHUil HEPHOJIOB U [NIABHBIX MOATPYIIIT COOTBETCTBHH C 331a4aMH U YCIIOBUSMH, TNIAHUPYIOT
obume crocoObl padoThl
OJICMCHT
8 W3meHeHus B cocTaBe saep DJeKTpoHHAast 000JI0UKa,
aTOMOB XMMHUUYCCKUX DJICMCHTOB. 3J'IeKTpOHHLII71 CHOﬁ,
W3oTonsL. SHEepPreTUYecKuit
YPOBEHDb, 3JICKTPOHHOEC
0071aK0, 3JIeKTPOHHAS
opouTab
9 CTpocHHUE ISKTPOHHBIX DJeKTpOHHAs 000JI0UKa, Iosnasamenvnvie YV/: BIONPAIOT 3HAKOBO-
OGOIOUEK ATOMOB. JIEKTPOHHbIIA CIIOH, CHMBOJIMYECKUE CPECTBA IS TIOCTPOEHHS MOJIENH
o Pecynamuenvie YV/[: BbIIENSAIOT U OCO3HAIOT TO, UTO yXkKe
SHEPreTHICCKHUH YCBOEHO U MOJJIEKHUT YCBOECHUIO, OCO3HAIOT KAUECTBO U
YPOBECHbB, JICKTPOHHOEC YPOBEHb YCBOEHMSI 3HAHHI
00J1aKo, AJIEKTPOHHAS Kommynuxamuenvie YY/[: aieKBaTHO UCTIONB3YIOT
opGuTalb peueBble CPEICTBA ISl IMCKYCCHU U apryMeHTalluH
COOCTBEHH O MO3HITHU
10 CrpoeHue 3JIEKTPOHHBIX DJeKTpoHHAass 000JI0UKa, Tosnasamenvhole VYJ]: BHIOUPAIOT 3HAKOBO-
oboJouex aTtoMoB. M3MeHeHHe DIIEKTPOHHBIN CIIOH, CHMBOJITHCCKIE CPE/ICTBA ATIA TIOCTPOCHHA MOLCIH
. Pezynamuenvie YV/{: BBIIENAIOT U OCO3HAIOT TO, YTO YKE
quciia 3JICKTPOHOB Ha BHCIIHEM OHEPreTHEeCKUN YCBOGHO M HOJIGKHUT YCBOCHHIO, OCO3HAIOT KAYECTBO H
OHEPreTUICCKOM YPOBHE aTOMOB YPOBEHB, JIEKTPOHHOC YPOBEHb YCBOCHHMS 3HAHMI
XUMHUYECKHUX DJIEMEHTOB. 00J1aK0, IEKTPOHHAS Kommynuxamusneie YY]J: ajlekBaTHO HCIIONB3YIOT
opGuTalb peueBble CPECTBA AN IUCKYCCHU U apryMEeHTaluH
COOCTBEHHOMU MO3HIHU
11 MoHHas XuMHuuecKasi CBI3b WoH, noHHas CBSI3b, CoCTaBJIAIOT CXeMbl 00pa30BaHUs HOHHON Tosnasamenvhvie VY/[: aHaMI3UPYIOT OOBEKT, BBIACISS
KO3 (1) (I)I/IIJ;I/I CHT, MHJIEKC cBsa3u. ONpenensioT THII XMMUYECKO! CBSI3M | CyIIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKI
B coenHeHusIX. [IpuBoasaT mpumMepsl Perynartususie YV /I: NpHHUMAIOT TO3HABATENBHYIO I€/Ib
BEIIECTB C HOHHOH CBSI3BI0 U 9eTKO BBINOIHSIOT TPeOOBAaHMS IOCTABICHHOH 3a1auH
Kommynuxamusnvie YV/[: aiekBaTHO UCIONB3YIOT
pedeBbIe CPEICTBA ANIs JUCKYCCHU U apryMEeHTaluH
COOCTBEHHOMU MO3HIHU
12 C) JIEKTPOOTPHULIATENIBHOCTb. C) JIEKTPOOTPHULIATEIIBHOCT CoCTaBIIAIOT CXeMbI 00pa30BaHUS Tosnasamenvrvie YY/]: NCNIONB3YIOT 3HAKOBOE
KoBaseHTHast OJSpHAs b, TIOJISIPHASI CBSI3b, KOBAJICHTHOH NOJAPHOH XMMHYECKOI CBA3M. | MOIEIMpOBAHNE, CPABHUBAIOT H AHATHM3HPYIOT,
OmnpenessoT THIT XAMHUYECKOH CBSI3U B 000011at0T HHpOpMAIHIO
XUMHIECKas CBA3b TOJIIPHOCTD coeMHeHHsX. [IpHBOAAT IpHMeEpH BEIIECTB Perymsatusnsie Y V]I: popMHPYIOT I1eIb YPOKa U CTABST
C KOBaJICHTHOH HOJSIPHON CBSI3BIO 3a7a4i, HeOOXOAUMBIE AT €€ TOCTHKEHUS
Kommynuxamusnvie YY/[: aiekBaTHO UCIIONB3YIOT
pedeBble CpPeCTBa AT JUCKYCCHU U apryMeHTaIlnu
COOCTBEHHOMU MO3HITHU
13 KoBaneHnTtHas HenossipHas KoBajienTHasg CoCTaBIIAIOT CXeMbI 00pa30BaHUSL Iosnasamenvhvie VY/[: aHamI3UPYIOT 0OBEKT, BBIACISIS

XUMHUYCCKas CBA3b

XMMHUYECKas CBSI3b,
CTpYKTypHas ¢opmya,

KOBAJIGHTHOM HEMOJAPHOH XMMUYECKOH
cBsi3u. ONpenensoT THIT XUMUYECKOH CBSI3H

CYHIECTBEHHBIC U HECYIIECTBEHHBIC ITPU3HAKU




JIBOMHAsI, TpOoHHAas
XVMHUYECKasi CBSI3b,
JUTMHA CBSI3H,
9NeKTpoHHAas hopMysa

B COCOWHCHUAX. HpI/IBOI[SIT IIPpUMEPBL
BCOIECTB C KOBaJICHTHOM HCHOHS{pHOﬁ
CBS3BIO

Perynsarususie YV /: npHHUMAIOT 103HABATEIbHYIO LIEJIb
U YETKO BBIIOJIHSIOT TPeOOBaHHS IIOCTABJICHHOM 3aa4u
Kommynuxamuenvie YY][: aneKBaTHO pearrupyroT Ha
HYX/IbI APYT'HX, OKa3bIBAIOT SMOLMAHAIBHYIO TTOAIEPKKY

14 Mertammaeckast CBS3b ATtoM-10H, CocraBnsior cxembl 00pa3zoBaHus Ilosnasamenvhuvle YY/[: ananu3upyioT 00bEKT, BbLIESS
METAILIMIECKAs CRI3E METAJUIMYECKOH XUMUYECKOH CBSI3H. CYILECTBEHHBIE U HECYLIECTBEHHbIE IIPU3HAKH
’ OnpenessoT TUIl XUMUYECKOH CBSI3U B Perynsatusnbie YV /I: IpUHUMAIOT [103HABATENbHYIO LENb
0000MIECTBICHHEIC coeMHEHUSX. IIpUBOIST IPUMEpHI BEIECTB | U YETKO BBHINOIHSIOT TPEOOBAaHHS [IOCTABICHHOM 3aaun
OJICKTPOHBI C METAJJIMYECKOI CBS3bIO Kommynuxamuenvie YV/: cTposr pedeBbie
BBICKa3bIBaHMs B YCTHOU U ITHCBMEHHOH (opme, BeyT
Jasnor
15 IMpakruyeckas padora Nel. Wupekc, ko3hGuIeHT, PaGoraroT ¢ XuMHYECKO#l IToCy 10i 1 Iloznasamenvuvle YY/]: co30a10T CTPYKTYpY
Tpasuna mexnuku 6e30nacHocmu | OTHOCHTeNbHAS ATOMHAS 71a0opaTOPHEIM 000PYIOBaHHEM B3aUMOCBSI3€i CMBICIIOBBIX €IMHHI TEKCTAYMEIOT
C COOJIOICHHEM TIPABHI TEXHUKU 3aMEHUTb TEPMHHBI OIPEJIEICHUSIMU
npu p abome 6 XUMUECKOM Macca, maccosas 054 6e3omacHocTi. O(HOPMIISIOT OTUET, AENAI0T Pecynsmuenvie YY/: cinyarot cBOii criocod JeicTBHS ¢
Kabuneme. Hpue‘Mbl 06pau;eHu}z C BBIBOJIbI 9TaJIOHOM, BHJISIT KOHEUHBII pe3yJibTaT
Jla60pam0prlM 060py()06(1HueM Kommynuxamuenvie YV/{: ymeror Opath MHUIIHATUBY HA
U Ha2peeamenbHbIMU NPUBOPAMLL. ce0st, YMEIOT CIIbIIIATh U CIyLIaTh APYr Apyra
HHcmpmeaofc no mexHuke
bezonacnocmu .
16 KonrponbHas pa60Ta Nel mo ATOM, IPOTOHBHI, JIeMOHCTPUPYIOT yMEHMS ONPENENATh THII Ilosnasamenvnvie YY/[: aHanu3upyIoT 00BEKT, BBIIEISASL

TeME « ATOMBI XMMHUYECKUX
OJICMCHTOB»

HEUTPOHBI,
3JIEKTPOHBI,MaCcCOBOE
YHCII0, U30TOIIbI,
XUMUYECKUH dJIEMEHT

XUMHUYECKHX CBs3eH. YBEPEeHHO MONIb3YIOTCs
XUMHUECKOI TepPMUHOJIOTUEN H CHMBOJIMKON

CYLIECTBCHHBIC U HECYIICCTBCHHBIC IPU3HAKH
PerynsatuBnbie VY /l: IpUHUMAIOT NIO3HABATENBHYIO LENTh
U YC€TKO BBIITOJIHAKOT TpCGOBaHl/lﬂ MOCTABJICHHOM 3agadyu
Kommynuxamuenvie Y'V][: aneKBaTHO HCHONB3YIOT
pedeBbie CPENCTBA A1 AIMCKYCCUH U apryMEHTAlMU
COOCTBEHH O MO3HITHU

IIpocToie BemecTBa (6 4acoB)

17 [IpocThie BeliecTBa - METaJIbI Meraiisl, XapaKkTepusyroT XMMHYECKUE 3JIEMEHTHI Ha Tlosnasamenvhvie VY/[: aHamM3UPYIOT OOBEKT, BBIAEISS
IACTHIHOCTE ocHoBaHMH nojoxkeHus B IICXD u CyILIIECTBEHHbIE U HECYIIECTBEHHBIEC TIPU3HAKH
i 0COOCHHOCTEH CTPOCHUS UX aTOMOB; Perynarusneie YV /I: npHHUMAIOT 103HABATENIBHYIO 1[€/1b
SJIEKTPOIIPOBOAHOCTb, OOBACHSIOT CBA3b MEXKIY COCTABOM, U Y4ETKO BBIIONHAIOT TPEOOBAHMUS [I0CTABIEHHON 3a1au1
MeTaJUTMYECKUi OecK CTPOCHHEM U CBOMCTBAMH BEIIECTB Kommynuxamusnwvie YY/[: CTposT peueBbie
BBICKa3bIBaHUs B YCTHOM U MUCbMEHHOI (opme, BenyT
JIHAJIOT
18 [pocThie BeliecTBa - HEMETAILIBI Hemeramisl, XapakTepusyroT XMMHYECKUE 3JIEMEHTHI Ha Tlosnasamenvhvie YY/[: aHam3UPYIOT OOBEKT, BBIACIISS
Aotponus XUMHUECKas (1) opMyIa, OCHOBAHHU NONIONKEHUS B IICX9u CyLIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKH
0COOCHHOCTEH CTPOCHUS UX aTOMOB; Perynatususie YV /I: NpHHUMAIOT MO3HABATENBHYIO I[€/Ib
aJuioTpornus, OOBACHSIOT CBA3b MEXKIY COCTABOM, U 4ETKO BBINONIHAIOT TPEOOBAHMUS [I0CTABICHHON 3a1au1
AJUIOTPOIHBIC CTPOCHHEM U CBOHCTBAMH BEIIECTB Kommynuxamuenvie Y'Y][: cTposAT peuesble
MO,I[I/I(I)I/IKaL[I/II/I BBICKA3bIBaHMS B YCTHOU U ITHCBbMEHHOH (popMme, BEXyT
JIHAJIOT
19 KonnuecTtBo BemecTna. Morb, KOJIHYECTBO Pemaror 3a1aun ¢ UCNOIb30BaHUEM Iosnasamenvhvie YY/[: aHaMI3UPYIOT OOBEKT, BBIACIS
MoumstpHas Macca BEILECTBA, MOISIPHAS MOHATUI MONb, MONAPHASA Macca, CyILIECTBEHHbIC U HECYIECTBEHHBIC IIPU3HAKH
KOIUYecmeo eeecmed, NOCHOAHHAS PerymsatuBusle VY /I: IpuHUMAIOT IO3HABATEIbHYIO IEIb
Macca Asozaopo U 9eTKO BBINOTHIOT TPeOOBAaHMS OCTABICHHOH 3a1aun
Kommynuxamuenvie Y'V/[: cTposT peueBbie
BBICKA3bIBaHMS B YCTHOU U IIHCbMEHHOH (hopMme, BEXyT
JHAJIOT
20 MornsipHbIit o00BeM ra3006pa3m,1x MornsipHbIit 00BeM, Pema}ot 3aJ]a4M C UCIOIb30BAHUEM Iosnasamenvhvie VY/[: aHaMI3UPYIOT 0OBEKT, BBIACISS
BeIecTB TOCTOSHHAS. ABOTapo, TOHATUI MONb, MONAPHASA Macca, CYLIECTBEHHbIE U HECYIIECTBEHHbIC IIPU3HAKH
KOIUYeCme0 eeecmea, NoCHOAHHAS PerymsatuBusle VY /I: IpUHUMAIOT I03HABATEIbHYIO IIEIb
21 Pemenue 3anau ¢ HOpMaJIbHBIE YCIIOBUS

HCIOJIb30BAaHUEM ITOHSTHI

A602adpo, monsapHblll 00veM 24306

1 9YC€TKO BBIIOJIHAIOT Tpe6OBaHI/I$I TTOCTaBJICHHON 3amadu



javascript:setCurrElement(124802,525745,%203631239,%20'ls',%20this.text);return%20false;
javascript:setCurrElement(124802,525745,%203631239,%20'ls',%20this.text);return%20false;

«KOJIMYECTBO BEIIIECTBAY,
«IOCTOSTHHAS. ABOTaIpo»,
«MOJISIpHAST Maccay, «MOJISIPHBIH
00BEM Ta30BY».

22

Konrponbnas pabora Ne2
«IIpocTsle BeniecTBay

Kommynuxamuenvie YV/[: anekBaTHO UCIIOJIB3YIOT
peueBbIe CpeaCTBa AJIsl AUCKYCCHUH U apryMEHTALN
COOCTBEHHOI MTO3HLIUK

CoeauHeHus1 XUMHYECKHX J1eMeHToB (1

5 yacoB)

23 CrereHb OKUCIICHUS. BuHapHbIe cCoeTMHEH NS, OnpenessoT CTeNeHb OKUCIEHHS dIIEMEHTa Ilo3nasamenvuvie Y'Y/{: anamn3upyoT 00bEKT, BBLIEISS
HoMeHKIIaTypa GHHAPHBIX CTereHb OKHCTEHHS, B COC/IMHECHNH, HAa3bIBAIOT OMHAPHbIC CYLECTBEHHbIE U HECYIIECTBEHHBIE TIPU3HAKH
S COEINHEHHUs Perynsatusnbie YV /I: IpUHUMAIOT [103HABATENIBHYO 1IEJb
COCAHMHCHUH XMMHIECKas 1 4ETKO BBIIOJIHAIOT TPEOOBAHNs MOCTABIICHHOH 334K
HOMEHKJIaTypa Kommynuxamuenvie YV/: cTposr pedeBbie
BBICKa3bIBAaHMS B YCTHOU U ITHCBMEHHOH (hopme, BeayT
JMaJior
24 Bunapubie coemuaenust. OKCHIbI, Oxcuppl, Boja, HasbIBaroT okcubl, ONpeelsoT cocTan Ioznasamenvhvle YY/[: aHaMM3UPYyIOT O0BEKT, BBIIEIAS
o B TBA 110 HX MyJaM, CTeleHb TBCHHBIC U H TBCHHbIE IPH3HAKH
JIETY4HE BOAOPOIHBIE YIJIEKUCIIBIH Ta3, etllectsa 1o ux opmynan, crene CYHICCTBCHHBIC 1 HECYILCCTECHHAIC TIPH3HA
okucneHnst. CocTaBisoT GOPMyYITbI Perynatusneie YV /I: npUHUMAIOT MO3HABATENbHYIO 11€/Tb
COCMHCHUA U3BECTH, THIPUIEL, okcu10B. ONKCHIBAIOT CBOICTBA OT/ENBHBIX 1 4EeTKO BBIIOJIHAIOT TPEOOBAHNUs MOCTABICHHOH 3a1auH
XJIOPOBOAOPOJ, aMMHAK, NpeCTaBUTENIEH OKCHIIOB. Kommynuxamusnvle Y'Y/{: cTposT peyeBble
HAIIATBIPHBIA CIIMPT BBICKA3bIBAHUs B YCTHOH U NMCbMEHHON (opme, BexyT
JIMaJior
25 BI/IHaprIe COEIMHEHUS. Okcuzpl, BOJa, 3HAIOT ONpEJIENICHNE MOHATHS «THIPUIBD), [loznasamenvhvie YY/[: aHanu3upyoT 00bEKT, BbIACIASA
FI/UlpI/U:UJI, HCTy‘II/IC BO}]OpOHHbIe yFHeKHCHbIﬁ Fa3, BAJICHTHOCTH U CTCIICHU OKHCJICHUA B CYLIECTBCHHBIC U HECYIICCTBCHHBIC IPU3HAKH
OUHAPHBIX COENHEHUSX, ONUCHIBAIOT PerynsatuBnbie VY /l: IpUHUMAIOT TIO3HABATENBHYIO L€
COCAMHCHUA U3BECTH, THIPUIEL, CBOICTBA OT/EBHBIX NIPECTaBUTENCH U 4ETKO BBINOJHSIOT TPeOOBAaHMS OCTABICHHOM 3a/1aun
XJIOPOBOZOPOA, aMMHAK, THIPHUJIOB, COCTABIIAIOT (GOPMYIIBI U Kommynuxamusnvie Y'Y/: CTposT peueBble
HANIATBIPHBINA CIIMPT Ha3BaHUs TUIPHIOB BBICKA3bIBaHMS B YCTHOU U MHCbMEHHOH (opMe, BETyT
JIHaJIor
26 OcuoBanug. Iloustue o OcHoBaHus, THIPOKCH/I- HaspiBarotr ocHOBaHMs, ONPEAENAIOT COCTAB Tlosnasamenvhvie VY/[: aHam3UPYIOT OOBEKT, BBIAEISS
KauCCTBCHHBIX PEAKIIHAX. HOH, THAPOKCOrPYIIIa, BEIIECTBA 110 UX (OPMYJIaM, ONPEIEIAIOT CyIIIECTBEHHbIE U HECYIIECTBEHHBIC IPU3HAKH
CTENEHb OKHCIEHHUS; PACTIO3HAIOT OMBITHBIM Perynatusasie YV /I: npuHUMalOT MO3HAaBaTEIbHYIO 11E]Th
Nuaukatopsr meI04H, MyTeM PacTBOpHI menouei. Mcrnomp3yioT H Y4ETKO BBINOJHAIOT TPEOOBaHUs OCTABIEHHOM 331841
HEPACTBOPUMBIE TaONuUILy pacTBOPHMOCTH. Kommynuxamusnvie YY/[: aieKBaTHO UCTIONB3YIOT
OCHOBaHUS, peueBble CPEICTBA ANIs JUCKYCCHU U apryMEeHTaluH
KAYECTBEHHbIE PEAKIUY COBCTBEHHOM NOSHINH
27 Kuciorsr KHaCCI/I(bI/IKaHHﬂ Kucnora, OmnpenemnsoT NPUHALIEKHOCTh Tosnasamenvhvie YY/[: aHamI3UPYIOT OOBEKT, BBIACIISS
KHCIIOT KHCIOPOCOePIKALIIE, HEOPraHHYECKUX BEIIECTB K KIACCy KHCIIOT; CyILIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKHI
6 Ha3bIBAIOT KUCIIOTHI, ONPEACISIOT CTETIEHb Perynatususie YV /I: NpHHUMAIOT MO3HABATENBHYIO I[€/Tb
CCKUCIIOPOHBIC, OKFHICJICHMS DJIEMCHTA B COCNHCHIN, ¥ 4ETKO BBIMOJHAIOT TPeOOBAHHS TTOCTABJIEHHOM 321291
OCHOBHOCTBD, pH-CpCI[I:I PaCIO3HAIOT ONBITHBIM ITYTEM PaCTBOPHI Kommynuxamuenvie Y'Y][: cTposAT peueBble
KucIOoT. Mcnons3yioT Tabmumy BBICKA3bIBaHMS B YCTHOU U I CBbMEHHOH (hopMme, BEXyT
PacTBOPUMOCTHU JIHAJIOT
28 Cony, uX COCTaB U Ha3BaHMS Conu, HOMEHKJIATypa OmnpenemnsoT NpUHAISKHOCTh Iosnasamenvhvie YY/[: aHaMI3UPYIOT OOBEKT, BBIACIS
- HEOPraHHYECKUX BEIIECTB K KIACCy KHCIIOT. CYILIECTBEHHbIC U HECYIECTBEHHBIC IIPU3HAKH
29 | Conwm Kak OpOM3BOIHEIE KACIOT H | COJIEH, pacTBOPHMBIE, P i Y yit yim P

OCHOBaHUM

HEPacTBOPHUMBIE,
MaJIOPaCTBOPUMBIE COJH

HaseiBarot comu; cocTaBisioT GopMyIist
coseil. Mcnonp3yroT Tabmumy
PacTBOPUMOCTU

OmnpenemnsioT NpHHAISKHOCTh
HEOPraHHYeCKHX BEMIECTB K KIACCy KHCIIOT.
HaseiBarot comu; cocTaBisioT GopMyIist
coseil. Mcnonp3yroT Tabmumy
PacTBOPUMOCTH.

Perynatusnsie YV /I: npuHUMAIOT O3HABATENbHYIO 11€]Th
U 9eTKO BBINOTHAIOT TPeOOBAHHS OCTABICHHOI 3a1a91
Kommynuxamusnvie YV/[: aiekBaTHO UCIONB3YIOT
pedeBble CPeCTBA IS JUCKYCCHU U apryMeHTaluH
COOCTBEHHOM MO3HUITHU
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30 AMOp(bHBIe Y KPUCTAJUTHYCCKIC KpI/ICTaJ'IJ'II/I‘leCKaSI 3HAIOT KJI1aCCH(UKAIHMIO BEIIECTB. 3 Iosnasamenvhvie VV/[: aHaMM3UPYIOT 00BEKT, BBIASISIS
BelecTBa PellIeTKa, y3IIbl PELeTKY, Vcnonb3yroT 3HaHUS UL KPUTHY €CKOH CYILIECTBEHHbIC U HECYIECTBEHHBIEC IIPU3HAKH
OLICHKH HH(OPMALIUH O BEIECTBAX, PerymstuBable Y'Y /1: IpUHAMAIOT I03HABATEIbHYIO IIEIb
31 Tunbt kpucTammyecKux amMop(HbIC BElLeCTBa, HCTIONB3YEMBIX B OBITY. U YETKO BBINOJHSAOT TPEGOBAHHUS MOCTABJIECHHON 32124k
PEIICTOK. 3aBUCHMOCTh CBOMCTB HOHHAas pCIICTKA, Kommynuxamuenvie YY/[: aieKBaTHO UCIOJB3YIOT
BENIECTB OT TUIIOB aTOMHas penIeTKa, PEUEBEIE CPENICTBA LT IMCKY CCHH H aPryMeHTaIlHK
KPHUCTAJUIMUECKHX PEIETOK MOJIEKYJISPHAs PELIETKA, COBCTBERROI MOSHIIMH
MCTAJIJIMYCCKas pelICTKa
32 Yucrele BeecTsa U CMeCU HeOI[HOpOI[HLIe u Hpnmenmo(; 3HAHUS JUIl KPUTUYECKOH Tosnasamenvrvle YY/[: aHamM3upyrOT 00BEKT, BBIICIISS
OLICHKH MH(OPMALIUH O BEIECTBAX, CYLLECTBCHHBIC U HECYIIECTBEHHBIE IIPU3HAKH
33 Maccosast 1 o6beMHas Ko OHOPOZHBIC CMECH, ucnonbsyeMmI:( B OBITY }})’erHﬂTI/IBHBIe YYH:yanHHMa}OT nor;HaBaTenLHyro Lelb
KOMIIOHCHTOB B CMECH HKHUIKNE, TBEPJIBIC, Pemraror 3aga4u ¢ HCHOJIB30BAHMEM ITOHSITHH | M YETKO BBIIOJHSIOT TPEOOBAHHS TOCTABICHHOMN 3a1a4i
34 IMpakTnyeckasi padora No2. ra3o00pa3HbIE CMECH Maccosas 005 2ieMeHma 6 éelyecmee, Kommynuxamusneie YY/[: cTposit peueBbie
IIpuzomosnenue pacmsopa Maccosas 005 pacmeopenHo2o 6ewecmsa, BBICKa3bIBaHMs B YCTHOU U ITHCBMEHHOH (opme, BeAyT
. 00veMHas 0015 pacmeopeHHO20 Beujecnsd JMaior
caxapa u onpeoenenue Maccosol Ha6mroat0T M ONMUCHIBAIOT XUMUYECKHE
donu e2o 6 pacmeope. PEaKIMK ¢ MOMOIIBIO €CTECTBEHHOTO A3bIKA
HHcmpmeaofc no mexHuke ¥ SI3bIKa XMMUH, C COOITIOIEHHEM TPaBUII
bezonacnocmu TEXHHKU 0E30MaCHOCTH, JEJAI0T BHIBOABI M3
pe3yﬂbTaTOB HpOBC}lCHHbIX XUMHYECKHUX
9KCIIEPUMEHTOB
35 O00011IEHNE U CUCTEMATH3AIUS OKCHIBI, COJIH, [IpUMEHSIOT TeOpEeTHYECKUil MaTepual, [loznasamenvhvie YY/[: aHanu3upyoT 00bEKT, BbIACIAS
3HaHI/H‘;I 10 TEME «COC}]HHCHI/I;{ OCHOBaHI/Iﬂ, KI/ICHOTI)I, l/lSy'-leHHl:ll/l Ha npe;lbmyumx yp01<ax, Ha CyLLICCTBeHHl)le u HCCyLL[CCTBCHHbIC l'lpl/l3HaKl/I
MPaKTHKE PerynsatuBnbie VY]l IpUHUMAIOT TIO3HABATENBHYIO LENTH
XUMHUYICCKUX 3JICMEHTOB) KpHCTaHHquCKaﬂ U YETKO BBIITOJIHAKT TpC6OBaHl/l${ HOCTaBJ’IeHHOﬁ 3a1a4u
36 KOHTpOJIbHaﬂ paﬁoTa Ne3 o pEUICTKA, Y3JIbl PEUICTKH, Kommynuxamuenvie Y'V][: aneKBaTHO HCHONB3YIOT

TEMaM «HpOCWlble eeujecmeay,
«Coedunenus XumMuyeckKux
IJIEMEHMOB)

amMop(HbIe BellecTBa,
HOHHAas PEILIeTKa,
aTOMHasl pelIeTKa,
MOJICKYIISIpHAs PELLIETKa,
METaJINYeCKas pereTka

pedeBble CPEACTBA TS UCKYCCHU U ApPryMEHTALUH
COOCTBEHHOM MO3UIIMU

HN3MeHeHusl, mpoucxoasiiiye ¢ BemecrBamu (13 yacon)

37 duznueckue IBICHUS. Juctusims, YcTaHaBIMBalOT IPUYMHHO-CIEACTBEHHbIE Ilosnasamenvuvie YV/{: aHamu3upyoT 0ObEKT, BbIACTASL
Pasnenenye cMeceit IeperoHKa CBA3M ME&XAY QH3MUECKIMH CBOHCTBAMHU CYILECTBEHHBIE U HECYLIECTBEHHbIC IPU3HAKH
i BEILECTB U CIIOCOOOM pa3zieseHus CMecel. Perynsarusuele YV /I: NpHHUMAIOT MTO3HABATENBHYIO LIETh
KpucTrajimsanus, 3HAIOT CIIOCOOBI Pa3/IeICHUs CMECEHL. H Y4ETKO BBIIOJHAIOT TPEOOBAHMUS [I0CTABIEHHON 3a1au1
IIEPErOHKa, Kommynuxamuenvie Y'VJ[: cTposiT peueBbie
BBINAPUBaHKE, BBICKa3bIBaHMS B YCTHOU U I CBbMEHHOH (opMme, BEXyT
cyOnumanys, puazor
OTCTAaBAHUC
38 [Ipu3HaKy U yCIOBUS MPOTEKaHUsT | XUMHUYECKUE SBICHHUS, OmnpenensioT NpU3HAKK U yCIIOBUSA TEYCHHUS Ilosnasamenvuvie YV/{: aHamu3upyoT 0OBEKT, BBLACTAL
XHMIYECKHX PeaKuuii. 3aKoH XHMIYECKHE PEaKLIiH peakIuid, 1eJal0T BHIBOJIbI HA OCHOBAHUU CYILECTBEHHBIE U HECYILIECTBEHHbIE IPU3HAKH
: i aHaJM3a HAOMIOAEHUH 32 SKCIIEPUMEHTOM Perynatususie YV /I: NpHHUMAIOT MO3HABATENBHYIO I€/Ib
COXpaHCHHA MACChl BEINCCTB. peaknun ropeHus HabmonaioT 1 ONUCHIBAIOT XUMUYECKHE U 9eTKO BBINOIHAIOT TPeOOBAaHMS IOCTABICHHOH 3a1auH
XuMu4yecKkne YPaBHCHUSA peakuuu ¢ MOMOIIBIO €CTECTBEHHOIO S3bIKa Kommynuxamuenvie YY][: aieKBaTHO HCIIOJB3YIOT
39 IpakTu4eckas pagora Ne3. 1 A3bIKA XUMHH, C COOMIOIEHNEM IPaBUIl pedeBbIe CPENCTBA A AUCKYCCUH U apryMEHTAIUU
TIDusHaKY XUMUYeCKUX DeaKuuii TEXHHKU 0€30I1aCHOCTH, JEJAI0T BHIBOIBI U3 | COOCTBEHHOH IMO3UIIUH
P pearyuu. €3yJIbTaTOB IIPOBEIEHHBIX XUMUYECKHX
Vi pesy. p
HCMPYKmMAasic no mexyvuxke SKCTIEPHMEHTOB
bezonachocmu
40 CocrasiieHre ypaBHEHH 3aKoH COXpaHEeHHSI CocTaBIAIOT ypaBHEHUS] XUMHUYECKUX Iosnasamenvhvie VY/[: aHaM3UPYIOT 0OBEKT, BB

XUMHUYCCKUX peaKL{I/Iﬁ

MaccChbl B€IIECTBA,

peaxnuii Ha OCHOBE 3aKOHA COXPAHEHHUS
Macchl BemmectB. Knmaccuunupyrot

CYHIECTBEHHBIC U HECYIIECTBEHHBIC ITPU3HAKU




XMMHUYECKHE YpaBHEHMUS,
K03 OUIMEHTHI

XUMHYECKHE PEaKLHUH 10 TEIIIOBOMY
ety

Perynsrususie YV /: npHHUMAIOT 103HABATENIBHYIO I1EJIb
U YETKO BBIIOJIHSIOT TPeOOBaHHS IIOCTABJICHHOM 3aa4u
Kommynuxamuenvie Y'Y][: CTposT peueBble
BBICKa3bIBaHUsI B YCTHOM U MUCbMEHHOM (opme, BexyT
JAasnor

41 PacueTsl 110 XUMHYECKUM AJropuT™ pacyera 1o IIpoBoasT pacueTsl Mo XUMHIECKUM Iosnasamenvuvie YY/{: aHaIM3UPYIOT 0OBEKT, BBLICIASL
ypaBHEHHSM XUMHUECKAM YpaBHEHUSIM CYLIECTBEHHbIE U HECYIIECTBEHHBIE IIPU3HAKH
Perynsatusabie YV /I: IpUHUMAIOT [103HABATENIBHYO 1IEIb
42 Pacuersl ¢ ncronb3oBanneM YPaBHCHHAM 1 YETKO BBIIOJIHAIOT TPEOOBAHNUs TOCTABIICHHOMH 334K
TIOHATHUA «OO0JIS» Kommynuxamuenvie YV/: aiekBaTHO HCIIOJIB3YIOT
peueBble CPEICTBA ISl IMCKYCCHU U apryMeHTaluH
COOCTBEHH O O3HIIHU
43 Peaxuuu pasnoxenus. [loustue o | Pasnoxenue, Knaccudumupyror xumudeckue peakiuu no | Ilosnasamenvuoie YY/[: aHanmm3upyroT 00BEKT, BBIICIISS
CKOpPOCTH XMMUYECKON peakuuum U | KaTajau3aTophl, YHUCIYy M COCTaBY MCXOJHBIX BEIIECTB U CYLIECTBEHHBIE U HECYLIECTBEHHbIE IPU3HAKI
HPOTYKTOB PEAKIMH. Perynatusnsie YV /I: npUHUMAIOT MO3HABATENBHYIO L€/
KaTaJIu3aTopax (hepMeHTEI, CKOPOCTh Y 4EeTKO BBIIOJIHAIOT TPEOOBAHNU MOCTABICHHOH 3aauH
peakunun Kommynuxamuenvie YV/: cTposr pedeBbie
BBICKA3bIBAHUS B YCTHOIT M MHCBMEHHON (opme, BexyT
JMaJior
44 Peakiuu coequnenus. lemouku Peakiuu coeIuHeHus, KnaccupuuupyroT XuMu4eckue peakiuu mno [loznasamenvhvie YY/[: aHanu3upyoT 00bEKT, BbIACIAS
l'lepeXOllOB HGHO‘IKH HpeBpaLHeHHﬁ, YHUCITY U COCTaBy MCXOAHBIX BEIIECCTB U CYHIECTBCHHBIC U HECYIICCTBCHHBIC ITPU3HAKH
MPOIYKTOB PEAKIIMH. PerynsatuBnbie VY /I: IpUHUMAIOT NIO3HABATENBHYIO LENTh
06paTHMBIe H U YC€TKO BBIITOJIHAKOT TpC6OBaHl/l${ MOCTaBJICHHOM 3a1a4n
Heo6paTI/IMbIe PpeaKuumu Kommynuxamusnvle Y'Y/{: aiekBaTHO HCIOIb3YIOT
peueBbie CPEACTBA JIJIS IMCKYCCHHU U apTyMEHTAlUN
COOCTBEHH O MO3HITHU
45 Peaknuu 3amemenus. Pan Peakuuy 3amMenieHus, Knaccudunupyror xumuueckue peakuuu no | Ilosnasamenvuvle Y'V/{: ananu3upyioT 00bEKT, BBIIETAA
AKTHBHOCTY METAIUIOR S AKTHBHOCTH YUCITy H COCTaBY HCXOJHBIX BELIECTB U CyILIIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKU
MPOJYKTOB PEAKIUHU. Perynatusnaeie YV /I: npuHUMalOT MO3HAaBaTEIbHYIO 11E]Th
MCTaJllI0B U 4ETKO BBINOJHSIOT TPeOOBAaHMS IIOCTABICHHOM 3a/1aun
Kommynuxamuenvie Y'V][: aneKBaTHO HCHOJB3YIOT
peueBble CPEICTBA ISl IUCKYCCHU U apryMeHTalluH
COOCTBEHH O MO3HITHU
46 Peakiuu ooMeHa. [paBuno Peakuuu ooMeHa, Knaccudunupyror xumuueckue peakuuu no | Ilosnasamensuvle Y'Y/{: aHamu3uPyIOT 00BEKT, BRICTASA
Beprone peaKiyy HelfTpanu3anmm YHCITy U COCTaBY HCXOAHBIX BEIECTB U CyILIECTBEHHBIC U HCC.yI.LlCCTBCHHbIC IPH3HAKU
MPOJYKTOB peakiuu. Mcnone3yloT Tabiauiy Perynsartusneie YV /I: npUHUMAIOT MO3HABATENBHYIO 1[€/1b
PacTBOPUMOCTU U 9ETKO BBINOJIHSIOT TPeOOBAaHMS IOCTABICHHOH 3a1aun
Kommynuxamuenvie Y'VJ[: cTposiT peueBbie
BBICKa3bIBaHMs B YCTHOM U MUCbMEHHOI (opme, BenyT
JHAJIOT
47 Turnbel XUMUYECKUX PeaKIHil Ha SHeKTpOHHS’ XapaKkTepusyroT XMMHYECKHE CBOICTBA Iosnasamenvhvie YY/[: aHaMI3UPYIOT OOBEKT, BBIACIS
IpUMEpE CBOICTB BOJIBI TMPOKCHIBL, THIPOIIN3, BOJIbI, COCTaBISIIOT YPaBHEHHUSI XHUMHIECKUX CYILIECTBEHHbIC U HECYIIECTBEHHBIC IIPU3HAKH
peaxuuit, ONpeAessIoT THIT peakIuil Perynatususie YV /I: NpHHUMAIOT O3HABATENbHYIO 1€
¢oronus, horocunres H 4ETKO BBIIOMHAIOT TPEOOBAHMS IIOCTABICHHON 3a1aun
Kommynuxamusnvie YV/[: aiekBaTHO UCIONB3YIOT
pedeBbIe CPEICTBA ANIs JUCKYCCHU U apryMEeHTaluH
COOCTBEHHOMU MO3HIHU
48 O0600MIEHNE U CHCTEMATU3ALIHS Du3NYeCKHe SBICHUS, OmpenemnsioT NPUHALIEKHOCTD BEIIECTB K Iosnasamenvhvie VY/[: aHaMI3UPYIOT OOBEKT, BBIACIISS

3HaHUH 110 TeMe «3meHenus,
MIPOMCXOISIINE C BEIIECTBAMID)

XHMHYECKHE YpaBHEHUS,
KaTaJH3aTOPBbI,
(hepMeHTHI, peKIH
COCIIMHEHUS,

oIpeeNeHHOMY KIacCy COeIMHEeHHH,
COCTaBILIIOT (hOPMYJIBI BEIIECTB, YPaBHEHHS
XUMUYECKHX PEaKIHH, OMPENeioT THII

CYLIECTBEHHbIE U HECYIIECTBEHHBIC IIPU3HAKH
Perynatusnsle YV /[: npuHUMAIOT O3HABATENbHYIO 1IETTh
U 9eTKO BBINOTHIOT TPeOOBAaHMS OCTABICHHOH 3a1aun
Kommynuxamusnvie YV/[: cTposT pedeBbie
BBICKA3bIBaHMS B YCTHOU U ITICBMEHHOH (opMe, BEXyT
JIHAJIOT




49

Kontponbsnas padora Ned
«H3menenus, npoucxoosaugue ¢
seujecmeamu

3aMelIeHus,
MIPUCOCTUHEHUS, 0OMeHa

JIeMOHCTpUPYIOT YMEHHE

KJIACCH (PUIIMPOBATh XUMHYECKHIE BEIECTBA,
COCTaBIISITh YPAaBHEHUSI XUMHUECKHX
peakuuii. YBEpeHHO MOJIB3YIOTCS
XHUMHUYECKOI TEPMUHOJIOTHEH U CUMBOJIMKOMH

Iosnasamenvhvie VV/[: aHaMM3UPYIOT 00BEKT, BBIASISIS
CYLIECTBEHHbIE Y HECYLIECTBEHHbIC IPU3HAKI
Perynsatususie YV /: npHHUMAIOT 103HABATENIBHYIO IIEJIb
U YETKO BBIIOJIHSIOT TPeOOBaHHS IIOCTABJICHHOM 3aa4n
Kommynuxamuenvie YV/[: anekBaTHO UCIIOJIB3YIOT
peueBble CpescTBa Ul IUCKYCCUH U apryMEeHTalluu
COOCTBEHHOH NMO3ULIHU

PactBopenne. Pacteopbl. CBolicTBa pacTBOPOB 3J1eKTPOIuTOB (19

4acoB)

50 PactBopenue. PacTBOpUMOCTb. PactBop, ruaparsl, OnpenessoT pacTBOPUMOCTb BELECTB B Ilo3nasamenvuvie YY/{: anann3upyoT 00bEKT, BBLIEISS
THIIBL PACTBOPOB HACBILEHHbII1 PacTBOp, BOJIE C MTOMOMIBIO TaOJINIIBI PACTBOPUMOCTH. CYLIECTBEHHbIE U HECYIIECTBEHHBIE TIPU3HAKH
o XapakTepusyloT paCTBOPEHUE C TOUKH Perynatusneie YV /I: IpuHUMAIOT II03HABATENBHYIO LEIb
HCHACBIICHHBIN 3pEHUs] aTOMHO-MOJIEKYJIAPHOIO YUEHHsI 1 YETKO BBIIOJIHAIOT TPEOOBAHNs TOCTABIICHHOMH 3a1auK
pacTBop, Kommynuxamuenvie YV/: cTposr pedeBbie
TIEPECHIIIEHHBIN PacTBOP BBICKA3bIBAHUS B YCTHOIT M MHCBMEHHOH (opme, BexyT
JMaJior
51 DJIeKTpOIUTHY ECKAsT DJIeKTPOJIHTHI, HabmoaroT 1 ONMCHIBAIOT MPU3HAKK U Ilo3nasamenvuble Y'Y/{. ananu3upyior o0bEKT, BbLIETAS
JTUCCOLHMALIHS HE3JIEKTPOJIATL, YCIIOBUSI TeUEHHs XUMHUIECKUX PEaKLUi, CyLIECTBEHHbIE U HECYIIECTBEHHBIE TIPU3HAKH
JIENAOT BBIBOJIBI HA OCHOBAHMH aHANM3a Perynatusnsie YV /I: npUHUMAIOT MO3HABATENBHYIO L€/
JJICKTPOIUTHICCKAA HAOJTIOICHHUH 32 SKCITEPUMEHTOM. 1 4ETKO BBIIOJIHAIOT TPEOOBAHNU MOCTABICHHOM 3aauH
auccounuanys, auioib, CoCTaBISIOT ypaBHEHUS Kommynukamusnvie Y V/[: aleKBaTHO UCIIOIb3YIOT
accolalys, CTereHb 9NIEKTPONUTHYECKOI AUCCOnnaLin peueBble CPEeICTBA ISl IMCKYCCHU U apryMeHTalluH
JUCCOIHMATIIH COOCTBEHHOM MO3ULIMH
52 OcCHOBHBIE TTOJIOKEHUS TEOpUHU HoHEI, cTeneHnb HabmroJar0T 1 ONMCHIBAIOT MPU3HAKU n [lo3nasamenvhvie YY/[: aHanu3upyoT 00bEKT, BbIACIASA
3IIEKTPOJIUTUYECKOU JMCCOIMALIMH, CHIIBHBIE YCIIOBHSI TEYEHUSI XUMHYECKUX PEaKIIMH, CYLIECTBEHHBIE M HECYIECTBEHHbIE IPU3HAKI
JIENAaloT BEIBOJIBI HA OCHOBAHHUH aHAIN3a PerynsatuBnbie VY ]l: npuHUMAIOT NO3HABATENbHYIO LETb
wccormarn (T /1) M C1abbIe SICKTPOIIATEL HaOJI0IeHHUH 32 DKCTIePHMEHTOM. Y 4ETKO BBINOJHSIOT TPeOOBAaHMS IOCTABICHHOM 3a1aui
CoCTaBISIOT ypaBHEHUS Kommynuxamuenvie Y'VJ[: cTposT peueBbie
9NIEKTPONHTHYECKOI ANCCONNALIN BBICKa3bIBaHMS B YCTHOU U ITHCBbMEHHOH (opme, BeAyT
JIHaJIor
53 HoHHble ypaBHEHHST peaKIUu HoHEbl, CWILHBIE U CocCTaBIAI0T MOJIEKYIAPHbIE, OJIHbIE U 3 Tlosnasamenvhvie YY/[: aHam3UPYIOT OOBEKT, BBIAEISS
C1a6bie HICKTPOIHTSL COKpaIlleHHbIC HOHHBIE YPAaBHEHUS PeaKIHit CyILIIECTBEHHbIC U HCC.yLLlCCTBCHHbIC MPH3HAKU
C Y4acTHEM DJICKTPOIUTOB Perynatusnaeie YV /I: npuHUMalOT MO3HABaTEIbHYIO 11E]Th
CTCICHB UCCoLHalli U 4ETKO BBINOIHSIOT TPeOOBAaHMS OCTABICHHOH 3a1aun
Kommynuxamuenvie Y'VJ[: cTposiT peueBbie
BBICKa3bIBaHMs B YCTHOM U MUCbMEHHOI (opme, BenyT
JIHAJIOT
54 Kucmotsr B cBete TO/I, ux XuMHuuyecKkue CBOMCTBA CoCTaBJIAI0T XapaKTEPUCTHKY OOIINX Tlosnasamenvhvie YY/[: aHam3UPYIOT OOBEKT, BBIACIISS
KJac cmbnxaun o ¥ CBOMCTBA KHCIIOT XUMUYECKHX CBOMCTB KUCIIOT C TIO3HUIHU CyILIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKHI
TO/. CocTaBiasioT MOJIEKYJISIPHBIE, TTOJIHBIE Perynsartusueie YV /I: NpHHUMAIOT O3HABATENBHYIO 1[€]Ib
95 Kucnorst B ceere TO/] U COKpAIICHHbIC HOHHBIC YPABHEHHUS U 4ETKO BBINONIHAIOT TPEOOBAHMUS [I0CTABICHHON 3a/1au1
peaxuuii ¢ yuacTHeM dJICKTPOIUTOB Kommynuxamusnvie YV/[. aiekBaTHO UCIONB3YIOT
pedeBbIe CPEICTBA ANIs JUCKYCCHU U apryMEeHTaluH
COOCTBEHHOMU MO3HIHU
56 OcHOBaHHUS B CBETE TEOpUH MoHEbI, CWIBHBIE U . CocraBmsror XapaKTEPHCTHKY (36umx Iosnasamenvhvie YY/[: aHaMI3UPYIOT OOBEKT, BBIACIS
IEKTPOIHTHIECKOl C1aGbIe AIEKTPOIATL, XUMUYECKUX CBOMCTB OCHOBAHHH C MO3HLHUU | CYIIECTBEHHBIC H HGC?’mECTBeHHLIe MIPH3HAKA
T3/. CocTaBisOT MOJIEKYJISIPHBIE, TTOJIHbIE Perynartususie YV /I: NpHHUMAIOT MO3HABATENBHYIO I[€/Ib
AHUCCOLMALINH, HX CICIICHb IMCCONUALMI U COKpAIleHHbIC HOHHbIE YPaBHEHHUS U 9eTKO BBINOTHIOT TPeOOBAaHMS OCTABICHHOH 3a1aun
KJIaCCI/I(l)I/IKaLlI/IH M CBOICTBa peaxuuii ¢ yuacTHeM dJIEKTPOIUTOB Kommynuxamuenvie Y'YJ[: aieKBaTHO UCIONB3YIOT
57 OCHOBaHHS B CBETE TEOPUH pedeBble CPeCTBA IS JUCKYCCHU U apryMeHTaluH
2J1EKTPOIHTHYECKOH COOCTBEHHOM MO3HUITHU
JVCCOIIHAIIAN
58 OKCHIIBI, NX KITACCH(DUKAITHS Heconeobpasyrorme CocTaBmsioT XapaKTepUCTHKY o0mmx Iosnasamenvhvie VY/[: aHaMI3UPYIOT 0OBEKT, BBIACISS
CBOMCTBA OKCHJIBI, XUMUYECKHX CBOMCTB COIE00pa3yoIHX CYILIECTBEHHbIE U HECYIeCTBHHbIC IPU3HAKI

cosieoOpasyromue

okcunoB ¢ nosuruu TOJI. CocraBisitoT




OKCHJBI, OCHOBHEIC
OKCHJBI, KUCJIIOTHBIC
OKCHJBI

MOJIEKYJISIPHBIC, IIOJIHBIE U COKpPAICHHBIE
VOHHBIC YPaBHECHUS peaKLII/Iﬁ C y4aCTuEM
DJIEKTPOJINTOB

Perynsrususie YV /: npHHUMAIOT 103HABATENIBHYIO I1EJIb
U YETKO BBIIOJIHSIOT TPeOOBaHHS IIOCTABJICHHOM 3aa4u
Kommynuxamuenvie YV/[: anekBaTHO UCIIOJIB3YIOT
peueBble CpescTBa VISl IUCKYCCHH U apryMEHTalluu
COOCTBEHHOI MO3HLIUK

59 Coru B CBETE TEOpUH Comu, cpemHue, KUCIBIE, CocrapnsioT XapaKTePHCTHKY obmmx Iosnasamenvuvie Y V/{: aHaIM3UPYIOT OOBEKT, BBLICIASL
IEKTPOIHTHIECKOI OCHOBHEIE XMMHUYECKUX CBOWCTB COJIEH ¢ MO3ULUU CYILECTBEHHBIE U HECYLIECTBEHHbIE IIPU3HAKH
- TOM. CocTaBisOT MOJIEKYJISIPHBIE, TTOJIHbIE Perynsatusabie YV /I: IpUHUMAIOT [103HABATENIBHYO 1IEIb
AUCCOLMANNH, UX CBOUCTBA U COKpALIICHHBIC HOHHBIC yPAaBHEHUS U 4ETKO BBINOJHSIOT TPEOOBAHMS [IOCTABICHHOM 3a/1aunl
peakuuii ¢ yyacTueM JIEKTPOJINTOB Kommynuxamuenvie YV/: aiekBaTHO HCIIOJIB3YIOT
pedeBble CPENCTBA AJIsl AUCKYCCUH U apryMEHTaL UK
COOCTBEHHOM IO3ULIUK
60 I'eHeTHUECKasK CBA3b MEXKILY WoHHbIe ypaBHEHHS CocCTaBIISIOT ypaBHEHUS PEAKLUM, Ilo3nasamenvuvie YY/{: anann3upyoT 00bEKT, BBLIEISS
KJIACCAMH HEOPTaHMYECKHX peaxuuif, peakiyy COOTBETCTBYIOLIUX MOCNIEJ0BATENLHOCTH CYILECTBEHHBIE U HECYLIECTBEHHbIE NIPU3HAKH
. («uemnouke») npeppalleHnit Heopranudeckux | Perynarusnble YY]l: NpUHUMAIOT MO3HABATEIbHYIO LIETb
BEILIECTB HEUTPpaIU3AINH, BEIIECTB Pa3IMYHEIX KJ1accoB. COCTABIISIOT Y 4EeTKO BBIIOJIHAIOT TPEOOBAHNU MOCTABICHHOH 3aauH
TEHEeTUYECKUH Pl MOJIEKYJISPHBIE, TIOJHBIE U COKPAILIEHHbIE Kommynuxamusnvie Y'V/{: cTposiT peuenble
METAJUIOB, TEHETUYECKAs] | MOHHBIC YPABHEHHs Peakiyii ¢ yuactuem BBICKa3bIBAaHMS B YCTHOU U ITHCBMEHHOH (hopme, BEAyT
CBI3D JJIEKTPOIHTOB JMaJior
61 IlpakTuueckasn padora Ned, BBINONHSAIOT 3KCIIEPHMEHT, ¢ COOIIOAEHUEM Ilosnasamenvnvie YY/[: aHanu3upyioT 00bEKT, BBIIEIASL
Peuenue sKCnepuMenmansHbix NpaBUJI TEXHUKU 0€3011aCHOCTH, HAOMIOIAI0T | CyLIECTBEHHbIE U HECYIIECTBEHHBIE IPU3HAKH
1 OIMCKLIBAIOT MIPU3HAKHU U YCIIOBUS T€YEHUS PerynsatuBnbie VY ]l: NpuHUMAIOT NO3HABATENbHYIO LETb
3aaaq' HHcmpmeaofc no XHUMHYECCKHUX pealcunﬁ, JeJIar0T BBIBO/IbI HA U YETKO BBIITOJIHAKT Tpe6OBaHl/l$l MOCTABJICHHOM 3agadyu
mexHuke 6e30nacHocmu OCHOBaHMH aHalM3a HaOIIOICHUH 3a Kommynukamusnvie Y V/[: aleKBaTHO UCIIOIb3YIOT
aKkcrepuMeHToM. COoCTaBIIsIOT pedeBble CPEACTBa At AUCKYCCUH U apryMEHTAIUN
MOJICKYJISIPHBIE, ITOJIHBIE U COKPAIllEHHbIE COOCTBEHHOM MO3ULIUH
HOHHbIE YPaBHEHUS PEAKIUN C yUacTHEM
JJIEKTPOIHTOB
62 OKUCITUTEILHO- OBP, BoCCTaHOBJIEHHE, CoCTaByIAI0T ypaBHEHHS OKHCIHTEIbHO- Tlosnasamenvhvie YY/[: aHamM3UPYIOT OOBEKT, BBIAEISS
BOCCTAHOBHTEIIbHBIC PEAKLIHH OKHCIIEHHE, BOCCTaHOBUTEJIBHBIX PEAKIUi, HCIIONB3YS CyIIIECTBEHHbIE U HECYIIECTBEHHBIEC IPU3HAKH
METOJ IEKTPOHHOr0 6ananca. Onpenenstor Perynatusasie YV /I: npuHUMalOT MO3HAaBaTEIbHYIO 11E]Th
(OBP) BOCCTaHOBUTEIIb, OKHUCIIUTENb U BOCCTAHOBHTEb, IIPOIIECCHI U 4ETKO BBINOJHSIOT TPeOOBAaHMS IOCTABICHHOM 3a1aun
63 CocraBiieHue ypaBHeHI/Iﬁ OBP OKHCJIUTEIIb OKHMCJICHHSI 1 BOCCTAHOBJICHUS Kommynuxamuenvie YY/[: aieKBaTHO UCTIONB3YIOT
METOIOM DJIEKTPOHHOTO Gaanca JleMOHCTPHPYIOT yMEHHE peueBble CPEICTBA IS JUCKYCCHU U apryMeHTallul
64 CBOJCTBA IPOCTBIX BELECTE — KIacCH()UIUPOBATh XHMHUIECKUE BEIIECTBA. COOCTBEHHOM MO3HIHU
CoCTaBIAI0T MOJIEKYIAPHbIE, OJIHbIE U
MCTAJJIOB U HCMETAJUIOB, KHCJIOT, COKpAILlCHHBIC MOHHBIC YPABHEHHS PEaKIuii
coineii B ceere OBP C y4aCTHEM 3JIEKTPOIUTOB. BBITONHSIOT
65 CBO#iCTBa HEOPTAHMYECKHX pacuersl 10 XUMHUYECKHM yPaBHEHHAM.
CoCTaByIAI0T ypaBHEHHH OKHCIHTEILHO-
Bemects B ceere OBP BOCCTAHOBHTEIBHBIX PEAKIHi, HCIIOIb3Ys
66 O06001IeHre U CHCTEMAaTH3 AN METOJ 2IEeKTPOHHOTO O6ananca. ONpenensior
3HAHUH 110 TeEME «PaCTBopBI. OKHCJIMTENb U BOCCTAHOBHUTEIb, IIPOLIECCHI
PacrBopenue. CBoiicTBa OKHUCJICHHS U BOCCTAHOBIICHHS
pacTBOPOB 3JEKTPOIUTOBY
67 Kontpoasnas padora Neb
«Pacmeopwi. Pacmeopenue.
Ceoticmeéa pacmeopog
IJAEKmMpOoIUmosy
68 PelieHne pacyeTHbIX 3a/1a4

Hroro: 68 uacos




TemaTnueckoe miaHupoBaHue 9 kimacc

Neo Tema, THII YpOKa Copnepixanue TeMbl, IIpeameTHBlii pe3yabTaT MeTanpeaMeTHbIe Pe3yJIbTaThl I[aTa 9A 9B
n/n TEePMHUHBI U MOHATHS o
IUIAHY

Breagenune. O0mas xapakTepucTH
Menpenaeea (10 yacoB)

Ka XMMHYECKHUX 3JIeMeHTOB U xumnuecknx peakuuil. [lepuonuyecknii 3akon u Ilepuoanuyeckass cucrema xummudeckux djaementos /1. U.

cucreMaTu3anus 1o TeMe

Ha OCHOBaHWH aHaJIM3a Ha6H}OHeHMI>'[ 3a
OKCIIEPUMEHTOM.

1 BBonublii HHCTPYKTAX TI0 TICXD, xumuuecknit 3 OnpenenstoT U ONKUCHIBAIOT ITOJIOKEHHE Iosznasamenvruvle YY/[: CTPOUTD JIOTHYECKUE PACCYKICHUS,
TB. XapakTepucTuka 3JIEMEHT, XMMHUECKUI xumuueckoro anemenTa B [ICX0D. YCTaHaBJIMBATb PYUHHO-CIIECTBEHHBIE CBA3H,
3HaK, I'pyIa, NoArpymnma, CTPYKTYPHPOBATh 3HAHMS, IPOBOJUTH HAOTIOACHUS
XUMHUYECKOro JJIEMEHTA 110 MepuoJ], OTHOCUTEIIbHAS Pezynsimuenvie YY/[: popMynupoBaTth LeNb U CTABUTh 331a4H.
€TI0 IOJIOKCHUIO B aTOMHas mMacca, Heo0xoaumble 1Ji1st €€ JOCTHKEHHS, TNIAHUPOBATh CBOKO
HepI/IOZ[I/I‘IeCKOﬁ CUCTEME JJICKTPOHHBIC CII0ON JACATCJIbHOCTb U IPOrHO3UPOBATH €€ PE3YJIbTAThL
XUMHYECKHX 9J1eMeHTOB 1. Kommynuxamusnvie YV/: BbIpaXkatoT CBOM MBICIIU B
COOTBETCTBHH C 3371a4aMU U yCIOBHSIMH, INIAHUPYIOT o0Lme
2 W. Menzeneesa Croco0b! paboThI
3 XapaKTepI/ICTI/IKa AMQOTEpHBIC OKCHJIBI 1 XapakTepusyrT XMMUYECKH e CBOICTBA THosnasamenvhvie YY/[: BHIICTSIOT U (OPMYIUPYIOT
XEMAYECKOrO dIeMEHTa o | THAPOKCHIb! aM(OTEePHBIX OKCHIOB U THAPOKCHIOB 103HABATENLHYIO LENb. CTposT JIOrHYeCKHe LenH
paccyxaeHui
KHCJIOTHO-OCHOBHBIM Pecynamuenvie YV/[: cocTaBnIoT nnaH u
cBoiictBaM. AMdoTepHbIe TIOCJIEIOBATEIbHOCTD J1eH CTBHIA
OKCHIBI U TUAPOKCHUIBI Kommynukamusnvie Y V/]: BbIpakatoT CBOU MbICIU B
COOTBETCTBUHU C 3ala4aMH U yCJIOBUSAMMU, IVITAHUPYIOT O6LLll/le
croco0bl paboThI, yHaCTBYIOT B KOJUIEKTUBHOM OOCYKAEHUN
pobJieM
4 IMeproauueckuii 3aKOH Wnneke,  xoddduiment, | OObACHAIOT QU3NUECKUH CMBICT ATOMHOTO Tosnasamenvhvie YY/[: BBIIEIAIOT H HOPMYITHPYIOT
TePHOMYCCKas CHCTEMA OTHOCHTEIbHAs  ATOMHas | HOMEPa, HOMCPOB IPYIIIbI H NEPHONA, O0BACHAIOT TI03HABATEILHYIO LCb. CTposIT JI0ruYecKHe LemH
Macca, MaccoBas JIOJd, | 3aKOHOMEPHOCTH W3MEHEHHUH CBONCTB 9JIEMEHTOB B | pacCyxICHHI
XMMHYECKHX 3JIeMeHTOB J1. XMMUYECKUH 3HAK, FPyMNa, | Mepuojax M IJIaBHBIX MOATPYyNIax Pezynamuenvie YV/{: cOCTaBIAIOT IJIaH U
. MenneneeBa MOArpyInmna, NepUos, TOCIIENI0BATENBHOCT JICHCTBUM, paboTaloT 1o miaHy
OTHOCHTEbHAs  aTOMHAs Kommynuxamuenvie Y Y/[: BeIpaxkaloT CBOU MBICTIU B
Macca, 3JIeKTPOHHBIE CIIOU COOTBETCTBHH C 337a4aMH U yCIOBHAMU, INIAHUPYIOT o0mue
croco0bl pabOThI, yHaCTBYIOT B KOJUIEKTUBHOM OOCYKACHUU
pobJeM
5 XumMuueckas OpraHu3aIusl XUMHUYECKU IIIEMEHT, Y4arcst XxapakTepH30BaTh POJIb XUMUYECKUX Tosnasamenvuvie YY/]: cCTpyKTypUpYIOT HH(POPMALIUIO,
TIPHPOIBI JKUBAas M HOKUBAs IPUPOAA | JIIEMEHTOB B )KUBOH M HEKHBOH IPHPOIE COCTABJIIIOT CIOXKHBIH IIJIaH TEKCTa, OCYLIECTBIIATh
KaueCTBEHHOE M KOIMYECTBEHHOE ONUCAHNE KOMIIOHEHTOB
cpenbl
Pezynamusnvie YV/]: cnmu4aroT cBoii crocob IeicTBus ¢
9TaJIOHOM, BH/AT KOHEUHBIH Pe3yIbTaT
Kommynuxamuenvie YVJ[: ymeror Opath HHULMATHBY Ha ce0s,
YMEIOT CIIBIIAT M CIAYIIaTh APYT APyra
6 KHaCCH(pHKaHHﬂ XuMuueckas peaknust, | KmaccuhumupyloT XHMHYECKHX PEaKIHi 0 Tosnasamenvuvie YY/]: CTPOUTb JTOTHYECKUE PACCYKACHHUS,
XHUMUYECKUX PEaKIHil 110 peaKknuu COeJHHEHHMS, | Pa3IHYHBIM HPH3HAKAM: UHCIIO H COCTAB yCTaHABIHBATh IPYNHHO-CIIECTBEHHBIC CBSI3N,
Pa3IoXKeHH, oOMeHa, | pearHpyIOIIHX U 00pa3yIONUXCS BEIIECTBY, CTPYKTYPHPOBATh 3HAHMS, IPOBOJUTH HAOTIONCHHS
PasH4HBIM NPUSHAKAM MIPHCOSHHEHNS, «TernoBoil 23pheKT», «HanpaBlIeHuey, «u3MeHeHne | Pezcynamusnvie YY/[: bopMyInpoBaTh Ieb U CTABUTH 3a1a4H.
7 CKOpOCTB XAMHUYICCKOM HelTpanu3anuu; CTETeHel OKUCIICHUS SJIEMEHTOB, 00Pa3yIOLIUX HeobxonuMmslie 115 €€ TOCTHKEHHS, IIIaHUPOBATh CBOIO
peaKIuu SHIOMETPHYECKHE, pearupyionye BemecTBay, «haszay, JEATeNBbHOCT U IPOTHO3HPOBATH €€ Pe3yIbTaThl
8 KaTani3aTonsl ¥ KaTatis 9K30TEPMHUYECKHE, «UCIONB30BaHHE KaTann3aTopa». OMHCHIBAIOT Kommynuxamusnvie Y Y/[: BBIpaXxaloT CBOU MBICIIHU B
T P KaTaJIHTHIECKHE, 9KCIIEPUMEHT [IPaBHIIa TEXHHKH 0€30I1aCHOCTH, COOTBETCTBHH C 3371a4aMH U yCIOBHAMU, INIAHUPYIOT 00mue
9 O600menwue u OKUCIUTENBHO- HaOJII0JAI0T U ONUCHIBAIOT MPH3HAKU U YCIOBHUS cr1oco0BI paboThI
BOCCTaHOBHTENIbHEIE TeUEHUS] XUMUUECKHX PEaKIUil, 1eIaloT BHIBOIBI
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KonTpoasnas padora
Nel «O6mas
XapaKTepUCTHKA
XUMHYECKUX JIEMEHTOB U
XUMHYECKUX PEAKIIAN

Onpenensitor " OIKCHIBAIOT [0JIOYKEHHE
xumu4aeckoro rementa B [ICXD.
JIGMOHCTPUPYIOT ~ yMEHHE  KJIACCH(UIMPOBATH

HEOpraHMYeCKUe BELECTBA.

KrnaccuumupyroT XMMHYECKIX peaKuii 1o
Pa3IHMYHBIM IPH3HAKAM: «YHCIIO H COCTaB
pearupyroIux 1 00pa3yoIHXcs BELEeCTBY,
«TEIIoBOi 3(PeKT», «HAIPABICHNUEY, KU3MECHCHUE
CTEIEHEH OKUCIICHUS! 3JIEMEHTOB, 00Pa3yroLnX
pearupyrolIne BEIECTBa», «UCIOIb30BaHUE
KaTaju3aTopay.

Tosnasamenvhvie YV V/[: BBIISIIOT U HOPMYIHPYIOT
[I03HABATEIbHYO LeNb. CTPOST JIOTMYECKHE LIENn
paccyxaeHuit

Pezynsamusnvie YY/]: cOCTaBISIIOT I1JIaH U
HOCJIEIOBATENBHOCTD ACHCTBUI, padoTalOT IO IUIaHy
Kommynuxamuenwvie Y'V][: BblpaxkaloT CBOM MBICIIH B
COOTBETCTBHH C 331a4aMU U yCJIOBHSIMY, INIAHUPYIOT 00Imue
CrIocoOBI paboThI, y4aCTBYIOT B KOJUIEKTUBHOM O0CYKIACHUH
pobJeM

MeTtansl (14 yacoB)

11 TTono)keHre MeTaJLIOB B Mertansl, hu3ngeckie CoCTaBIISIOT XapaKTEPUCTHUKY XMMUUECKUX Iosnasamenvhvle YY/[: NCIIONBb30BATh 3HAKOBOE, aHAJIOTOBOE
TEPHOANYECKOI CHCTeMe CBOIEICTBa, XUMHYECKHE 3JIEMEHTOB — METAJUIOB 110 MX MOJIOKEHHUIO B 1 (pU3MUECKOE MOJICTINPOBAHUE, OCYIIIECTBIIATh
CBOIiCTBA, MeTaJIMYeCcKast TICXD, 00BACHAIOT CBA3b MEXK]Y COCTABOM, KOJIMYECTBEHHOE M Ka4eCTBEHHOE OIHCAHHE KOMIIOHEHTOB
XUMHYECKHX IeMEHTOB JI. pemerka CTPOCHHEM U CBOWCTBAMH BEILECTB. o0nekTa
. Menneneena. Xapaktepu3syroT oblre pu3nIecKre CBolcTBa Pezynsimuenvie YY/[: popMyaupoBats 1ellb U CTABUTH 331241
Merayuinueckas MPOCTEIX BEIIECTB — METAJLIOB, BUJI XHMH4ECKOH JUIs €€ JIOCTHKEHHMS, TIIAHUPOBATh CBOO IEATENIBHOCTD U
KPUCTAIUINYeCKasl PELIETKA CBSA3M M THI KPHCTAJUIMUECKON PEIIeTKH MPOrHO3HPOBATE €€ PE3YIILTATHI, paﬁ?TaTL B COOTBETCTBUH C
U3Y4YCHHBIMHU aJIrOPUTMaMH ACHCTBUU
1 METaJlIngeCcKad Kommynukamugnvie Y V/[: cTpoUTb peueBble BEICKa3bIBAHUS B
XUMHUYECKas CBA3b. O6LHI/IC YCTHOMH U MUCbMEHHOI (hopMe, BECTH THAJIOT IS BBIABICHHUS
¢)H3H‘ICCKI/IC CBOMCTBA Ppa3HbIX TOYEK 3PEHUS, BBIPAKATh U apIryMEHTHPOBATH CBOIO
METaUTIOB TOYKY 3pEHUS
12 XuUMHUECKUe CBOICcTBa
MCTaJIJIOB
13 [onyuenne MeTamIoB YpaBHeHHUs Npo1ECCOB XapaKTepHu3yloT CIIOCOOBI MOTyYEeHHs METAILIOB, Iosnasamenvhvie YY/[: BBIOMPAIOT 3HAKOBO-CHMBOJIHYECKHE
14 KopposHs METailios OKHUCJICHHUSI- CIOCOOBI 3aIIUTHI METAJLIOB OT KOPPO3HU U MX CpeacTBa JUIs HOC"IpO.CHl/ISI MO
BOCCTaHOBJIEHHS, CIOCOOBI | 3HAYECHHE AJI1 HApOAHOro Xo3sicTBa. COCTaBIAIOT Pezynamuenvie YY/[: BBIIENSAIOT U OCO3HAIOT TO, UTO YiKE
MOJIy4eHHs] METAJIIOB. YpaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX YCBOEHO U MOJJIGKUT YCBOCHUIO, OCO3HAIOT KAU€CTBO U
Kopposus mertaiios peaKIuii, HCIOIb3YsI METO JIEKTPOHHOIO YPOBEHb YCBOCHMS 3HAHHI
6ananca. OnpenessoT OKHCIUTEIb 1 Kommynuxamuenvie YY/[: aeKBaTHO UCIIONB3YIOT PeUEBbIC
BOCCTaHOBHTEb, IPOIIECCHI OKHUCICHHS 1 CpeACcTBa ISl AUCKYCCHH U apr'yMEHTAalllK COOCTBEHHOM
BOCCTaHOBJICHHS HO3MIMHI
15 IllemounbIe METAILTBI IIlenounbIE METAILIBI, XapaxkTepusyroT ILEJOYHbIE METaLIbl 10 X Iosnasamenvhvie VY/[: aHam3UPYIOT 0OBEKT, BBIACISS
16 BaKHCHIIIAE COSIMHCHNS OKCHJIBI H THIPOKCHIBI nonoxenuto B [ICXD, 061;51(5H;1}0T CBA3b MEXIY CyLIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKH
IIEOYHBIX METAJIIOB COCTaBOM, CTPOCHHEM U CBOHCTBAMHU BEILECTB. Perynsatususie Y'Y /l: IpUHUMAIOT I03HABATEAbHYIO eI U
LIEI0YHBIX METAJIIIOB, NX XapakTepusytoT o0ute Gpu3ndeckue u YETKO BBIONHAIOT TPEOOBAHMS IOCTABICHHOMN 3a1au1
CBOMCTBA U IIPUMCHCHUE B XHUMUYECKHE CBOICTBA IIETOYHBIX METAJUIOB. Kommynuxamusnwvie Y'VJ[: cTposT pedeBble BHICKa3bIBaHHS B
HapOIHOM XO3SHCTBE CoCTaBISIOT ypaBHEHHUS OKHCIHTEIBHO- YCTHOH U MHCBMEHHOU (opMe, BeLyT AUAIOT
= BOCCTaHOBHTEIBHBIX PEaKIHl, HCIIOIb3ys METOL
17 Baxueiimme coequHEHNS
9JIEKTPOHHOrO OanaHca
ICI0YHO-3CMEJIbHBIX COCTaBIISIIOT MOJIEKYJIAPHBIE YPABHEHHS PEAKIIHUIA,
METAJJIOB, UX CBOMCTBA U XapaKTepH3YIOLIMEe XUMHUUECKHE CBOWCTBA
IpUMEHEHHE B HAPOIHOM IIEIOYHBIX METAJUIOB H HX COCTUHEHHUIL.
o CoCTaBISIOT MOJIEKYIISIPHBIE, TOTHBIE U
XO3AUCTBE o
COKpaIeHHbIC HOHHbIE YPaBHEHHS PEaKIHUii ¢
y4acTHeM dJIeKTpouToB. COCTaBIAIOT ypaBHEHUH
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi,
HCHONB3YSI METOJI YJIEKTPOHHOT0 Oaanca.
18 AJTTOMAHUHA. CTpOCHI/Ie ANIOMHMHUN, XUMHYECKUE XapaKkTepusyloT aJIOMUHMI IO TOJIOKEHUIO B Iosnasamenvhvie VY/[: aHamI3UPYIOT 0OBEKT, BB

aToma, (pr3udeckue u
XMMHYECKHE CBOWCTBA
IPOCTOTO BEILECTBA

u QHu3nuYecKe CBOICTBA,
MOJTy9eHne, IPIMEeHeHHEe

TICXD, 0OBSICHSIIOT CBSI3b MEXKIY COCTABOM,
CTPOEHHEM U CBOMCTBAMH BEIIECTB.
XapakTepusyoT obmme GQH3nIecKie 1
XMMHYECKHE CBOMCTBA amoMuHust. COCTaBISIOT

CYLIECTBEHHbIE U HECYIIECTBEHHBIC IIPU3HAKH
Perynarususie YV /I: npHHUMAIOT MO3HABATENIBHYIO II€JIb U
YETKO BBIIOJHAIOT TPeOOBAHHS TOCTABICHHOHN 3a1a4i
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19 CoenuHeHus aTrOMUHUSL. YPaBHEHUsI OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX Kommynuxamuenvie Y'Y][: aieKBaTHO UCIIOJIB3YIOT pEUEBbIE
TIpUMeHEeH e ATOMUHUS 1 peaxuuii, UCIIOIb3Ys METO, AIEKTPOHHOTO CpencTBa UL AUCKYCCHY ¥ apryMEHTall COOCTBEHHOM
o Oajanca. IMO3HMIUU
€ro COCAMHCHUU.
20 Keneso. CTpOGHI/Ie aTroma, XKeneszo, renerndyeckuit CoCTaBIISIOT MOJIEKYJISIPHBIE YPABHEHUSI PeaKLui, Tlosnasamenvuvie YY/]: UCIONIB30BAaTh 3HAKOBOE, AHAJIOI0OBOE
dusnueckue u PSLT, XUMHYECKHE 1 XapaKTepH3yIOle XUMHIECKIE CBOMCTBA JKelle3a U (pHU3UYEeCKOe MOJICIINPOBAHUE, OCYIIECTBIATH
o (u3uyeckue cBOKCTBa, u ero coesnHeHUH. COCTaBISIIOT MOJIEKYJISIPHBIE, KOJIM4ECTBEHHOE U KaUECTBEHHOE ONMCAaHHE KOMIIOHEHTOB
XHMHWYICCKHE CBOUCTBA [OJTy4eHHUE, IPUMCHCHHE IIOJIHBIE U COKPALIEHHbIE MOHHBIE YPaBHEHUS obbekTa
IIPOCTOTO BEIIECTBA peakuuii ¢ yqactuem 351eKTposuToB. COoCTaBIIsIOT Pezynsamuenvie YV/[: popMyaupoBath Lellb U CTABUTH 331241
21 [eHeTHYCCKHE PSIBI FeZt u YPaBHEHUH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX JUIS €€ JOCTUXKEHHUS, TNIAHUPOBATh CBOIO JEATENIbHOCTD U
Fe**. BakHelIme Conu peaKLuii, UCIIOIb3Ysl METO IEKTPOHHOro OajlaHCa | NPOrHO3UPOBATH €€ pesyJIbTathL, paﬁi)'ra'n, B COOTBETCTBUU C
U3YYCHHBIMU aJIrOPUTMaMH JeiicTBHit
Keresa. 3HauCHHUE Kenesa Kommynuxamuenvie YV/]: CTpouTh peueBble BBICKAa3bIBAHUS B
u €ro Coe):[I/IHeHI/Iﬁ JJI YCTHOM U NUCBMEHHOU (opMe, BECTH AUAJIOT AJIsS BHIBICHUS
HOPUPOILI U HAPOIHOTO Pa3HBIX TOYEK 3PEHUs], BBIPAXKaTh U apryMEHTHPOBATh CBOO
XO03slicTBa TOUKY 3pEHHUs
22 IMpakTyeckasn pagora BBINONHAIOT 5KCTIEPUMEHT, € COONIOAEHUEM Ilosnasamenvuvie YY/[: ananu3upyior 00beKT, BhLIENIAS
Nel. Pewenue MPaBMJI TEXHUKU 0€30IaCHOCTH, HAOIIOAIOT U CYILECTBEHHBIE U HECYLIECTBEHHbIE NIPU3HAKH
OITHCHIBAIOT NIPU3HAKH H YCJIOBHS TCUCHHUS Perynsatusnbie YV /I: IpUHUMAIOT 103HABATENBHYIO 1LIENb U
3KCV[€puM€Hma/leblx XHUMHYECCKHX peaKuni/'l, JE€JIal0T BBIBO/IbI HA YETKO BBIITOJIHAKOT Tpe6OBaHl/lﬂ MMOCTaBJIEHHOM 3ala4uu
3a0a4 Ha pacnosnaeanue u OCHOBaHMH aHaJM3a HAOMOAEHUH 3a Kommynukamugnvle Y V/[: aleKBaTHO HCIOJB3YIOT PEUEBbIE
nonyuenue coeouHenull 9KcnepuMeHToM. COCTaBIISIIOT MOJIEKYIISIPHBIE, CpeACTBa JUIsl AUCKYCCHH ¥ apr'yMEHTalluK COOCTBEHHOM
Memaios. HHcmpmea:)fc TOJIHBIE U COKPAIIICHHBIC NOHHBIC YPAaBHECHUA TMMO3HUIIUH
peakIuii ¢ yyacTueM 3J1eKTpoiuToB. COCTaBIsIOT
no mexnuke 6630naCHocmu ypaBHCHl/lﬁ OKHCIIMTEIIBHO-BOCCTAHOBUTECIIBHBIX
peaxiuii, UCIIOIb3Ys METOI AJIEKTPOHHOTO
6ananca. OnpenesnsoT OKUCINTEIb U
BOCCTaHOBHTEJb, IIPOLIECCHI OKUCICHUS U
BOCCTaHOBJICHHS
23 O06001IeHne U Merauibl, MeTaIIINYECKast CoCTaBIISIOT MOJIKYJISIPHbIE YPABHEHUS PEaKLUi, Tlosnasamenvuvie VY/]: ucnonp30BaTh 3HAKOBOE, aHAJIOTOBOE
CHCTEMATH3aIHs 3HAHMI pelerka, GpusHyeckue XapaKTepU3yIole XMMUIECKHE CBOHCTBA 1 pU3HMUECKOEe MOJICIMPOBAHNUE, OCYIIECTBIIATh
CBOICTBA METAJIIIOB, METaJJIoB H X coenHeHui. CocTaBisioT KOJIMYECTBEHHOE H KaUeCTBEHHOE ONMCAHUE KOMIIOHEHTOB
1o Teme «MeTanbn XUMUYECKHE CBOHCTBA MOJIEKYJISIDHBIE, ITOJHBIE H COKPAIlleHHbIE HOHHBIE o0BeKTa
24 KOHTpOJIbHafl paﬁoTa METaJLIOB YPaBHEHUS PEaKLMil C y4aCTHEM DJIEKTPOIMTOB. Pezynamusnvie YV/]: GopMyIupoBaTh LEb U CTABUTh 3aJa4kl

Ne2 no meme «Memasnnvt u
UX COCOUHECHUAY

COCTaBIISIIOT YPaBHEHHIH OKHCIIUTEIBHO-
BOCCTAHOBHTEIIBHBIX PEAKI[Hil, HCIIOIb3YsI METOX
3JIEKTPOHHOr0 OaaHca.

IUISL €€ JOCTHIKEHHUS, IJTaHUPOBATh CBOIO AEATEIbHOCTD U
IPOTHO3UPOBATh €€ PE3yNIbTaThl, PA0OTATh B COOTBETCTBUH C
M3y4YCHHBIMHU aJITOPUTMaMHU JeiicTBUi

Kommynuxamuenvie Y'V/[: CTpOUTH peueBble BBICKAa3bIBAHHS B
YCTHOH U NMCBMEHHOU (opMe, BECTH AUAJIOT AJI BBIABICHUS
Pa3HBIX TOYEK 3PEHUs], BEIPAKaTh U apTyMEHTHPOBATH CBOIO
TOUKY 3pCHHS

HeMmeTayibl (27 yacoB)

25 O6mas XapaKTEePUCTHKA Hemeranbl, ranorenst, CoCTaBISIOT XapaKTEPUCTUKY XUMUIECKHX Iosnasamenvhvie VY/[: aHamI3UPYIOT 0OBEKT, BBIACISS
HEMETAILIOB AJLIOTPOIIHSL. aJIIOTPOITHEIC 9IEMEHTOB — HEMETAJIJIOB 110 NX MOIOKEHHUIO B CyIIECTBEHHBIE M HECYIIIECTBEHHBIC PU3HAKU
. MoaubuKauu TICXD, 0OBSICHSIOT CBSI3b MEXKIY COCTABOM, PerynartuBusie YV /I: NpHHUMAIOT MO3HABATENBHYIO IIEJIb U
Dusuieckue cBoHcTBa CTPOGHMEM U CBOHCTBAMH BEIIECTB. YETKO BBINOJHAIOT TPeOOBAHHS MOCTABICHHON 3a1a4n
XapaKTepu3yloT COCTaB BO3/lyXa. XapaKTepu3yloT Kommynuxamusnwvie Y V/{: CTpoAT pedeBbie BHICKAa3bIBAHHUA B
obmue hu3mIecKkne CBONHCTBA MPOCTHIX BEIIECTB — YCTHOH M TUChMEHHOH (hopMme, BETyT ANATIOT
HEMETAJIIOB, BU XHMHIECKOH CBSI3M U TUII
KPHUCTAJIIMYECKON PENTETKH, MOHATHE A/LIOMPONUU
26 Bomopon. CTpOCHI/Ie atoma | Bomopon, dusmueckue u XapaKkTepusyloT BOZOPOJ, €ro CTPOCHHE, CBOUCTBA, | [losnasamenvuvie YV/[: aHaMM3UPYIOT OOBEKT, BB

1 MOJIEKYJIBI. duznaeckre
¥ XUMHUYECKHE CBOMCTBA

XUMHYCCKHUE CBOi/’ICTBa,
COCAMHEHUS BOAOPOAa

TIOJTYYEHUE U TPUMEHEHUE. OOBICHAIOT
3aBUCHUMOCTh CBOWCTB BOIOpOAA OT ITOJIOKEHUSA B
T1ICXD

CYLIECTBEHHbIC U HECYIIECTBEHHBIC IIPU3HAKH
Perynsatususie YV /I: NpHHUMAIOT MO3HABATENBHYIO I[Eb H
YETKO BBIIOJHAIOT TpeOOBaHHS TOCTABICHHON 3a1a4i




BOAOpPOAA, €ro MmoJIy4CeHue
1 MPUMCHCHHUC

Kommynuxamuenvie Y'Y][: CTpOAT peueBble BbICKa3bIBAHUS B
YCTHOI U MHCBMEHHOU (opMe, BeLyT AUaIor

27 Boma. Bomopoanas Aspayus 600wl XapakTepusyloT BOAly, €€ CTpOeHHE, CBOICTBa, Iosnasamenvuvie YY/{: aHaMM3UPYyOT 0OBEKT, BBLICIIASL
XUMUYECKAS CBA3D. 60000UUCIKA, MOJTy4eHUE ¥ IPUMEHEHHUE, BUJL XMMHYECKUX CYLLECTBEHHbIE U HECYIIECTBEHHBIE IIPU3HAKHI
OUCMUNTUPOBAHHASA B00A CBsA3€il — KOBAJIEHTHYIO MOJIIPHYIO ¥ BOJOPOJHYIO Perynatusueie YV /I: IpuHUMAIOT I03HABATEIbHYIO LENb U
DusHyecKne u U TUII KPUCTAIUIMYECKOH pereTkn. OOBACHAIOT YETKO BBINOJHSOT TPeOOBaHHs OCTABICHHON 3a1aun
XUMHYECKHE CBOMCTBA KpPYTrOBOPOT BOJIbI B IIPUpPOE. XapaKTepPU3yoT Kommynuxamusnvie Y'V/]: cTposIT peueBble BbICKa3bIBaHHS B
BOJIBI. MUHEpaIbHbIE ObITOBBIC (DHIIBTPBI, COCTAB MHHEPAJIBHBIX BOJL YCTHOMH U IMCHMEHHOI (hopMme, BETyT ANAJIOT
BOJIBI.
28 Oomas XapaKTePUCTHKA Tanorensr. [Ipoueccs OOBSICHSIOT 3aBUCHMOCTD CBOWCTB I'aJIOr€HOB OT Tosnasamenvrvle YV][: aHamu3upyt0T 00BEKT, BBIICIISS
raJOTEHOB OKHUCJICHHUSI- nonoxenus B [ICXD. CocTaBIsIOT MOJIEKYJISIPHBIE | CYILECTBEHHBIE M HECYLIECTBEHHbIE NPU3HAKU
BOCCTaHOBJIEHHS, YPaBHEHUsl PeaKLMi, XapaKTepU3yIOIHe Perynatusneie YV /I: IpuHUMAIOT 103HABATEIbHYIO LEb U
29 CoeMHeHNS TATIOTCHOB. (busnueckne u XUMHUUECKHE CBOICcTBa rajgoreHos. CocTaBsoT YETKO BBINOJHSIOT TPeOOBaHHs MOCTABICHHON 3a1aun
HpI/IMeHeHI/Ie TaJIOIrCHOB U XHUMHUYECKHE CBOICTBA YpaBHEHUIT OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX Kommynuxamuenvie YV/]: anexBaTHO HCIIOJIB3YIOT PEUEBHIE
UX COSJMHEHUH B rajoreHoB peaKIuii, UCTIOIb3ysl METOJ| JIEKTPOHH OO CpeACTBa JUIsl AUCKYCCHH M apr'yMEHTAaLuK COOCTBEHHOM
HAPOJIHOM XO3SIHCTBE %a”a“ca' , oS
PUMEHSIOT TEOPETHYECKHI MaTepuall,
30 Kucnopox M3YYEHHBIN Ha IPEABIAYIINX YPOKaX, HA IPAKTHKE
31 Cepa. CTpoeHI/Ie aTroma, Crpoenue, XHMH'ECKHE U XapakTepusyloT cepy ee CTpOEHHE, AIIOTPOMHIO, [losnasamenvhvie YY/[: aHanu3upyroT 00bEKT, BbIACIASA
a.HHOTpOl'lI/IH, CBOI\;ICTBa " (1)1/[31/[‘{CCKI/IC CBOHMCTBA, (1)1/[31/[‘-[60](1/[6 H XUMHYCCKHE CBOMCTBA, nonyqetme CYLIECTBCHHBIC U HECYIICCTBCHHBIC IPU3HAKH
AJIJIOTPOITHBIE u npuMeHeHne. OOBSACHAIOT 3aBUCUMOCTb CBOHCTB PerynsatuBnbie VY /l: NpUHUMAIOT TO3HABATENbHYIO LEJIb U
MNPUMCHCHHUC MOJUDUKALMH CEpPbI cepsl oT nostoxkenus B [ICXD. Habmonaior u YETKO BBIMOJHSAIOT TPEOOBAHHS TOCTABIEHHON 3a1a4u
pOM6I/IlIeCKOI7I CCphBI ONHUCBIBAIOT MPU3HAKU M YCJIOBUS TCUCHHUS Kommynuxamusnvie Y'Y/{: alekBaTHO HCIOJb3YIOT peueBble
XUMHYCCKHX peaKuni/'I, JICIar0T BBIBOJAbI HA CpeacTBa U1 JMCKYyCCUH U apryMEHTaluu COOCTBEHHOM
OCHOBaHMH aHAJIM3a HAOMIOACHUH 3a HO3UIMI
9KCIIEPUMEHTOM.
32 CepOBO JIOPOJIHAS U CBoiicTBa 1 XapaKTepHbIE CoCTaBIIsIOT MOJIEKYJISPHBIE YpaBHEHIA peakuui, Tlosnasamenvhvie YY/[: aHam3UPyIOT 00OBEKT, BBIAEISS
CepHHCTAs KUCIIOTHI XUMUYECKHE COeTHHEHHs XapaKTepH3yIOLLIHe XUMUECKUE CBOCTBa CyILIIECTBEHHbIC U HECYIIECTBEHHBIC IPU3HAKU
KHUCJIOT Cephbl coeinHeHHH cepbl. COCTaBISIOT MOJIEKYIISIPHBIE, Perynatusnsie YV /I: npuHUMAIOT I103HABATEIbHYIO II€JIb U
33 CepHast kuciora u ee TOJHBIC M COKPAICHHBIC HOHHBIE YPABHEHHUS YETKO BBHIMOIHAIOT TPeGOBAHHS TTOCTABJICHHOM 3a/1auH
COJIM, UX MPUMEHECHUEC B peaKIMii ¢ yyacTueM 3J1eKTpoIuToB. COCTaBISIOT Kommynuxamuenvie Y'V/[: CTpOAT peueBble BEICKa3bIBAHUS B
HapOIHOM XO3SHCTBE YPaBHEHUH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX YCTHOH U IMCBMEHHOU (opMe, BeAyT AUAIOT
peaKiuii, HCIONB3YS METOJ DIEKTPOHHOTO OamaHca
34 IMpakTuyeckasn pagora BhInonHAIOT 9KCIEPUMENT, ¢ coOmoaeHreM npaun | [losnasamenvuvie Y V/]: anHamu3upyoT 0ObEKT, BBILACIASL
Ne 3. Pewenue TEXHHKHU 0€30M1aCHOCTH, HAOMIOAI0T U ONMMCHIBAIOT | CYIIECTBEHHBIC M HECYIIECTBEHHbIC IPH3HAKU
NpU3HAKM M YCJIOBHS TEUEHUS XUMHYeCKMX | PerymartuBabie YVY/: IpHHHMAIOT HO3HABATENbHYIO LIEIb U
IKCnepuUMenmalbHblx PCAKIMIA, Tea0T BHIBOIBI HA OCHOBAHMM aHAIM3A | YETKO BBHIIOJHAIOT TPeOOBAHHS OCTABICHHOM 3a1a4K
3a0ay no meme HaOmoxeHuit 3a oskcnepuMeHTtoM. CoctaBisitor | KommyHnuxamusHwie YV/]: aleKBaTHO UCIIOJIb3YIOT PEUEBbIC
«Hodepynna Kucﬂopoaa». MOJICKYJISIPHBIC YpaBHCHUA peaxuuﬁ, CpeacTBa Ui AUCKYCCUH U apTyMCHTAUNU CcOOCTBEHHOM
Hncempykmanic no mexnuke XapaKTepH3yiommue XUMHYecKue CBOICTBAa | MO3ULIUH
coequHeHHH cepbl. COCTAaBIIOT MOJEKYILIPHBIE,
besonacnocmu NONHBIE W COKPALICHHbIC MOHHBIC YPaBHCHHS
peakuuii ¢ ydJacTHeM dJIeKTPOIHTOB. COCTaBISIIOT
YPaBHEHHH  OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX
PeaKIuii, HCIIOIb3YsI METOJ YIEKTPOHHOT 0 OanaHca.
35 ABOT. CTpOCHI/Ie aToMa 1 CBoiicTBa 1 XapaKTepHEIE XapaKkTepusyloT a30T, €ro CTpoeHMe, CBolcTBa, | Ilosmasamenvruvie YY][: CTPOUTD JOTHYECKHE PACCYKIEHUS,

MOJIEKYJIbI, CBOWCTBA
MIPOCTOTO BEIIECTBA

XUMHYECCKHUEC COCOTNHCHUA
azora

TIOJTY4€HUE n TIPUMEHECHHUE. OOBSCHAIOT
3aBUCUMOCTh CBOMCTB a30Ta OT TOJIOKEHUS B

IICXO.

yCTaHaBIHBATh IPIUHHO-CIIECTBEHHBIE CBSI3N,
CTPYKTYPHPOBATh 3HAHMS, IPOBOJUTH HAOTIOACHHS
Pezynamugnvie YV GopMymHpOBaTh LIENb M CTABUTh 33Ta4H.
Heobxoaumble q1s ee JOCTIKEHHs, INIAHHPOBATH CBOIO
JIeSITENIbHOCTD U IPOTHO3HPOBATH €€ Pe3yIbTaThl




Kommynuxamuenwvie Y'V][: BbIpaxkaloT CBOM MBICIH B
COOTBETCTBUH C 3371a4aMH U yCJIOBHUSMH, IIAHUPYIOT 00LIHE
CIIocoOBI paboThI

36 AMMUaK, CTpocHue, CaolicTBa U cocTaB CoCTaBIsIIOT MOJIEKYIISIPHBIE ypaBHEHUs peakuui, | IToznasamenvuvie Y'Y/ CTPOMTH JOTUYECKHE PACCYKIEHHS,
CBOIiCTBa, TOJTYYEHHE I aMMHaKa, XapaKTepHbIe XapaKTepH3yIOlHe XUMUYECKIe CBOMCTBAa aMMHaKa | yCTaHABIMBATH IPYUHHO-CIICCTBCHHEIC CBSI3N,
IpHMeHeHHe COEIMHEHHS ;prKTprpOBa’gI; ;;al;:zs; J;;;;f;l;;l;a(ﬁn}ouenm

e2yAMUEHbIC : €llb ¥ CTAaBUTH 33/1a4u.

37 Comnu AMMOHHMS, UX HeobxomuMsle 1ais ee JOCTHKEHNUs], IIAHUPOBATh CBOO
CBOMWCTBA U IPUMEHEHHUE JIEATENbHOCTb U IPOrHO3UPOBATh €€ PE3YJIbTaThl

Kommynuxamusnvie YV/: BbIpakatoT CBOM MBICIIU B
COOTBETCTBHHU C 331a4aMH1 U YCJIOBHAMH, INIAHUPYIOT 00LIIE
Cr1oco0bI paboThI
38 Okcubl a30Ta (| |) u (|V) Cocras. dusnyeckue, CoCTaBISIIOT MOJICKYJSIDHBIC ypaBHEHUs peakiuil, | [loznasamenvuvie YV/[: aHamM3UpyIOT 00BEKT, BBLACISS
39 A30THAsS KHCIOTA 1 66 XUMUUECKHE CBOICTBA XapaKTepU3yIoIHe XUMUYECKUe CBOMCTBA | CyIIECTBEHHBIE H HECYILECTBEHHbIE TPH3HAKU
. OKCH/JIOB a30Ta, a30THOM coequHeHuit azora. CocCTaBIAIOT MoneKynspHele, | Perynartusneie YV /I npHHHMAIOT NO3HABATENBHYIO LIENb U
CBOUCTBA U IIPUMEHCHUC KHCIIOTBI, HUTPATOB U MOJIHBIE W COKPAIICHHBIE HOHHBIC YPABHEHHs | YETKO BHIIOJHSIOT TPEOOBAHWs MOCTABICHHOH 3a1auu

40 HI/ITpaTH U HATPUTHI, HUTPHUTOB, TOJy4YEHHE, peakuuii ¢ ydactueM 3iiekTponuToB. CoctaBisitor | Kommynuxamuenwvie YV/[: cTposT peueBble BHICKa3bIBAaHHS B
npobieMa UX CONEPIKAHMs | NPUMEHEHNE ypaBHtel/lﬁ OKHCJIUTEIBHO-BOCCTAHOBUTENIBHBIX | YCTHOW M IIMChMEHHOI (hopMe, BETyT ANATIOT
B CETECKOXO3SIHCTBEHHOMR peaKIii, HCIIONTb3ysl METO JEKTPOHHOT 0 OaaHca.

MPOAYKIIMU

41 q)OC(bOp. CTpoeHI/Ie aTroma, CocraB. dusndeckue, XapaxrepusytoT poctop, ero crpoeHue, cBoiictea, | Ilosnasamensvuvle YV/]: aHanu3upyloT 00bEKT, BHICISSA

aHHOTpOl'lI/IH, CBOI\;ICTBa XUMHYECCKHUE CBOMCTBA NOJIy4E€HUE u IPUMEHEHHUE. OOBIACHSIOT CYLIECTBCHHBIC U HECYILICCTBCHHBIC ITPU3HAKH

¢bocdopa u ero 3aBUCUMOCTb CBOHCTB (ocdopa oT monoxkenus B | Perynarusubsie YV ]I: NpUHUMAIOT MO3HABATEIbHYIO LIETb U
Oernoro u KpacHOro COEIMHEHHH, OTyYeHHe, [1CX5. YETKO BBIMOJIHAIOT TPeOOBaHU OCTaBJICHHOH 3a1a4u
(bOC(bOpa, UX NPUMCHCHHUEC NpUMEHEeHHe Kommynuxamusnvie Y'Y/]: alekBaTHO HCIOJb3YIOT peueBble

42 OCHOBHBIE CO€e TUHEHUSA CpPeICTBa JUIS IUCKYCCHM M apryMEHTAllMU COOCTBEHHO
(I)OC(I)Opa TIO3ULINH

43 A30THBIE U (I)OC(I)OpHLIe Y no6penus, nory4eHue, Knaccudunupyror  MuHepaibHble — ynoOpeHus, | [loznasamenvuvie YV/[: aHanmM3UpyIoT 00BEKT, BBIAEISS
y;:[o6peHI/1}1 IIpHMEHEHHE, 3HaUeHHEe BBITNIOJIHAIOT PACUETHl MO ONpPEIEICHHIO MACCOBOH | CYIIECTBEHHBIE M HECYLIECTBEHHbIE IPU3HAKU

JIOJIM TUTATEIBHOTO JIEMEHTA B yJOOPEHUH. Perynarusneie YV /I npHHUMAIOT MO3HABATENIBHYIO 11€JIb U
YETKO BHIIOJHSIOT TPeOOBAaHMS IOCTABICHHOH 3a1aun
Kommynuxamuenvie Y'VJ[: aieKBaTHO HCIOJIB3YIOT PEUEBbIC
CpeACcTBa ISl AUCKYCCHH U apr'yMEHTAalllK COOCTBEHHOM
TO3MLMHI

44 Yriaepon. CTpoeHI/Ie CocraB. ®u3uueckue, XapaKkTepusyloT YIJIepos, €ro CTpOeHHe, CBOHCTBA, | [losnasamenvuvie YV/[: aHamM3UPYIOT 00BEKT, BBIACISS

aTOMa, AIIOTPOIIH, XUMUYECKHE CBOHCTBA MOTyd9eHne W HpUMEHEHIe. OOBACHSIOT | CyLIECTBEHHbIC U HECYIIECTBEHHBIC IIPU3HAKHI

o . yIaeposa u ero 3aBHCHMOCTb CBOWCTB yriepoja OT HmoJoeHus B | Perymartusable YVY/: pHHHMAIOT HO3HABATENBHYIO LIEIb U
CBOIiCTBa MOM(UKALWH, COC/IMHEHMUIA, TOMyUeHHE, IICXD CoCTaBIAIOT MOJNEKYJIAPHbIC yYPABHEHHS | YETKO BBIIONHAIOT TPEOOBAHMS IOCTABICHHON 3a1aun
TIPUMCHCHUEC TpUMEHCHUE, 3HAaUCHHE peakuuii, XxapakTepu3yroIue XUMHIecKue cBoiictBa | Kommynukamuenvie Y V/[: CTpOSAT peueBble BBICKa3bIBAHUS B

45 Oxcupl yriaepona (| |) u COCIMHEHUH yraepoza. CocTaBnsOT | YCTHOHM U MUCBMEHHOM (opme, BEAYT JHaor
(|V), UX CBOICTBA 1 MOJIEKYJISPHbIE, NOJIHbIE H COKPALLEHHbIE HOHHbIE

YPaBHEHHUsI PEaKIHil € y4acTHEM O3JIEKTPOIHUTOB.
IIPUMCHCHHC COCTaBIAIOT ypaBHEHHit OKHCITUTENBHO-

46 Kap6OHaTLI, X 3HAYCHHUC BOCCTaHOBHUTEIIbHBIX PEAKIMH, HCIOIb3YS METO.

B IPUPOJIE U KU3HU 9JIEKTPOHHOr0 OanaHca.
YCIIOBCKaA
47 Kpemunit. Oxcuz KpeMHHsT CocraB. ®u3uueckue, CoCTaBISsIOT MONEKYISIpHBIE ypaBHEHHS peakuui, | [losnasamenvuvie YV/[: aHamM3UPYIOT 0OBEKT, BB
(IV), ero mpupoHbIe XUMUYECKHE CBOHCTBA XapaKTepH3ylomue XUMUYECKUe CBOWCTBA | CyIIECTBEHHBIC H HECYIECTBEHHBIE IPH3HAKH
KPEMHHS U €0 COCIMHEHHI KPEeMHHSI. Perymsatususle VY /1: IpUHUMAIOT I03HABATEIbHYIO IEIb U
Pa3HOBHHOCTH. COeIMHEHHH, TOTydeHue, YETKO BBIIOJHAIOT TPeOOBAHHS TOCTABICHHOHN 3a1auu
CHIIMKATBI TNPUMEHEHHE, 3HAYCHUE Kommynuxamuenvie Y'Y][: CTpOAT peueBble BEICKa3bIBAHUS B
48 TloHsATHE O CHIMKATHOMN YCTHOH U MHCBMEHHOU (opMe, BeLyT AUAIOT

TIPOMBIIIITICHHOCTH




49 HpaKanecKaﬂ paﬁoTa XuMHuecKas peakius, BBIIONHAIOT 9KCHEPUMEHT, ¢ COOM0IeHIeM npaBuil | [loznasamenvhvie YV/[: aHaMM3UPYIOT OOBEKT, BBLACISS
Ne 4. onyuenue, 9KCIIEPUMEHT, TEXHHKU 0€30I1aCHOCTH, HAOMIONAIOT U OIMCHIBAIOT | CYIICCTBEHHBIC H HECYIIECTBEHHbIC IPH3HAKI
HabJroieHne NPU3HAKM M YCJIOBUS TedeHUs xumudeckux | Perynarusnble YV /I: NpMHUMAIOT 03HABATENbHYIO LEIb 1
c06up anue u peakIuii, TenaroT BHIBOJGI HA OCHOBAaHHWY aHAJIM3a | YETKO BBHIIOJHSIOT TPEOOBAHUS IIOCTABICHHON 3a1auu
pacno3Hasarue 2a3oe. HaOmoxeHuit 3a oskcnepuMenTtoM. CoctaBisitor | KommyHnuxamuenwie YVV/: alieKBaTHO UCIIOJIB3YIOT PEUCBBIC
Hucmpyxmasic no mexnuxe MOJIEKYJISIPHbIE YypaBHEHHS peaknuii, | cpexcTBa UL AUCKYCCUH H apryMEHTAI[MU COOCTBEHHOU
besonacnocmu XapaKTepU3YIOLMe XMMUYECKHE CBOICTBA MO3ULIUI
50 O0001IeHue U IoBTOp NpoiiIEHHBIX U TIpuMeHsOT 3HaHUS Il KPUTHUECKOH OLIEHKH Ilo3nasamenvuvie YY/{: ananu3upyoT 00bEKT, BBLIEISS
CHCTEMATH3aIHsl 3HAHUI YCBOEHHBIX MOHSTHH HH(OPMAIMH O BEIeCTBAX, UCIOJIb3YEMBIX B OBITY | CYIICCTBEHHBIC M HECYLIECTBEHHbIC IPH3HAKU
Pemator 3a1a4u ¢ ncnoabp30BaHUEM HOHSATHH Perynstusubie YV /{: npHHUMAIOT 103HABATENIBHYIO 1IEJIb U
1o Teme «Hemerasuib Maccosas 0015 I1eMeHma 6 gewecmee, Maccosas YETKO BBIIOJHAIOT TPEOOBAHHS TOCTABICHHOMN 3a1a4u
007151 pacmeopeHHo2o geujecmed, 00beMHAs 00 Kommynuxamusnvie Y'V/I: cTposiT peueBble BbICKa3bIBaHUS B
PAacmeoperHo20 eewecmed YCTHOM U MHCbMEHHOH (opMe, BeIyT AUaIor
Ha0nroaaioT 1 ONMMCHIBAIOT XUMUYECKUE PEAKIMH C
MOMOIIIBIO €CTECTBEHHOTO A3bIKA U SI3bIKA XUMUH, C
COOJIOICHUEM IIPaBWJI TEXHUKH Oe30MacHOCTH,
JIETAl0T BBIBOABI M3 PE3YJIbTATOB IPOBEICHHBIX
XUMHYECKUX FKCIIEPUMEHTOB
51 KOHTpO JILHAS paﬁoTa IToBTOp MpOHAEHHBIX U JIeMOHCTPUPYIOT YMEHHE KIIaCCH(DUIIUPOBATH Tosnasamenvhuvle YV/[: aHamu3upytoT 00BEKT, BBIICISS

Ne3 no meme
««Hememannol»

YCBOEHHBIX MOHATHH

XUMH4eckre Beniecra. CoCTaBsOT
MOJ'leKyJ'lﬂprIC, ITOJIHBIC U COKpaLlLCHHbIC HOHHBIC
YPaBHEHUsI PEAKIHl ¢ yIaCTHEM DIICKTPOIHTOB.
COCTaBISIIOT ypaBHEHUH OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIX peaKuni/'l, l/ICl'IOJ'[b3yﬂ METO/
3JIEKTPOHHOr0 GanaHca. OnpenenstoT OKUCIUTENb
M BOCCTaHOBHUTEJIb, npoueccu OKHCJICHHUA U
BOCCTAHOBJICHHS.

CyLIECTBEHHbIE U HECYIIECTBEHHBIE TIPU3HAKH
Perynsatusnbie VY /I: IpUHUMAIOT NO3HABATEBHYIO LIETb U
YETKO BBHIIOJHSIOT TPeOOBaHMS MOCTABIECHHOM 3a1aun
Kommynukamugnvie Y V/[: cTpoAT pedeBble BbICKAa3bIBAaHUS B
YCTHOMH U IMCBMEHHO#I (hopMe, BEAYT AUATIOT

HepBOHa‘{aJleble CBeJIeHHsI 00 O

PraHndeCKHUX COCIMHECH

usix (3 yaca)

52 [epBoHauabHbIC Oprannyeckas XUMHS, XapakTepu3yloT OCOOCHHOCTH COCTaBa U CBOWCTB Ilosnasamenvhvie YY/[: aHam3UpyIOT 00BEKT, BBIAEISS
CBEJICHHS O CTPOCHHH MOHSATHUE, 3HAYECHHE, OpPraHM4ecKMX coeuHeHul. Pasnuyaror CYIIECTBEHHBIE U HCC.yLLlCCTBeHHbIe HPU3HAKU
pasBuTHE MpeJleNbHbIE U HENPE/IENbHbIE YIIIEBOJOPO/IbI. Perynatusnbie YV /I npUHUMAIOT I03HABATENIBHYIO 1IE]b U
OpraHNECKHX BCIIECTB. Ha3sbIBaloT M 3aMHCHIBAIOT GOPMYITBI YETKO BBINOJHAIOT TPeGOBAHMS IOCTABIEHHOH 3a/1a4u
YFJIBBOZ[OpOZ[BI (MOJIEKyISIPHBIE M CTPYKTYPHbIE) BaXKHEHIINX Kommynuxamuenvie YY/[: CTposT pedeBble BEICKA3bIBAHUS B
NpEACTaBUTEIICH YIIeBOI0POOB YCTHOM ¥ MHCBMEHHO#H (hopMme, BEyT AUaJIor
53 Kuc JIOPOJICOJIEPIKALIINE Oprannueckue XapaxkTepusyoT CIUPTHI Kak | [losnasamenvnvie YY/]: aHaMU3upyIOT O0BEKT, BBIIEIASL
OpraHHYECKHe COEIMHEHHS, Mbla, KHCIIOPOJCOIEPKAIIME OPraHUYECKUE COEIMHEHMA, | CYLIECTBEHHBIC U HECYIECTBEHHBIC IPU3HAKU
CIHUPTHI, ATOMHOCTb, knaccuuuupyror ux no aromHoctd. HaswiBator | Perynarusnbie YV]I: NpMHUMAIOT O3HABATEIbHYIO LIEb U
COCANHCHUA JKHMPBI, KHCJIOTBI Mpe/ICTaBUTENEH OHO- U YETKO BBINOJHAIOT TPeOOBAHHS TOCTABICHHOHN 3a1a4i
TPEXaTOMHBIX CHHPTOB M  3alUCBIBAIOT MX | Kommynuxamuenvie YYJ[: CTpOAT pedeBble BBICKA3BIBAHHSA B
(hopmyIbL. YCTHOH ¥ MUCBMEHHO# (hopMme, BEIyT JUaIor
XapakTepus3yloT KapOOHOBBIE KHCIOTHI KaK
KHCIIOPOJCOIEPKAIIIME OPTaHUYECKHE COEIMHEHMA,
Ha3plBAlOT  NpEJACTaBUTENEH  HpPENeNbHBIX U
HelpeenbHbIX KapOOHOBBIX KUCTIOT U 3aIHCHIBAIOT
nx GopMysl. XapaKTepU3YIOT JKHPBI KaK CIOXKHBIC
9(¢HUpPHI, @ MBLIA — KaK COJM KAPOOHOBBIX KHCIIOT
54 A30Tcozlep>i<amne AMUHOKHUCIIOTBI, 0Ky, XapaKTepu3yloT aMHHBI KaK COAepxKalie Tosnasamenvuvie YVV/]: aHaMU3UPYIOT OOBEKT, BBIIEISSA
OPTraHHYECKHE 3HAYEHUE aMHHOIPYIIy OPTaHUYECKUE COEJUHEHHUS, a CYILECTBEHHBIE U HECYIIECTBEHHbIE IPU3HAKH
P aMHUHOKHCIIOTHI KaK OpraHundeckre aM(oTepHbIe Perynatusabie Y'Y /I IpUHUMAIOT IO3HABATENBHYIO 1ENb U
COCIMHEHUSA

coequHeHns. OMHUCBIBAIOT TPU CTPYKTYPHI OSIKOB
1 UX OHOJIOTHYIECKYIO POJIb

YETKO BBIMOJHSAIOT TPEOOBaHUS OCTABICHHOMN 3a1aui
Kommynuxamuenwvie YY/[: cTposT pedeBble BHICKa3bIBAaHHS B
YCTHO# ¥ MUCBMEHHO# opMe, BEyT auajor

O0001eHNe 3HAHMIT 10 XMMHH 32 KYPC OCHOBHOIi mKo0JbI (13 yacoB)




55 [Nepromuaeckuii 3aK0H U IICXO, rpynna, OOBSCHAIOT (PU3NIECKHIT CMBICIT AaTOMHOTO Iosnasamenvuvie YY/{: aHaMM3UPYIOT OOBEKT, BBLICTIASL
TleproaudecKas cucTeMa MOATPYNIa, HEPUOL HOMEpa, HOMEPOB TPYIIIEI ¥ IepuoJia, OOBACHIIOT CYILLECTBEHHbIE U HECYIIECTBEHHBIE IIPU3HAKH
3aKOHOMEPHOCTU U3MEHEHUH CBOMCTB JJIEMEHTOB B Perynatusueie VY /I: IpuHUMAIOT I03HABATENbHYIO LENb U
XHUMHWYECKHX JJICMEHTOB 1epuojiax | INIABHBIX NOArPYIIAX. YETKO BBINOJHSAIOT TPeOOBaHHs OCTABICHHON 3a1aun
Z[.I/I. Menpaeneena Kommynuxamuenvie YVJ[: anekBaTHO UCIIONB3YIOT peUeBbIe
56 3aKOHOMEPHOCTH CPEJICTBA I IMCKYCCHH U apryMEeHTaIllui COOCTBEHHOM
o HO3ULMHI
HU3MCHCHHS CBOUCTB 1t
QJICMCHTOB U UX
COGI[I/IHeHI/Iﬁ B rI€puogax nu
IpyIIax B CBETE
IIPECTaBIEHUH O
CTPOCHUH aTOMOB
OJICMCHTOB
57 Buasl xuMuueckoi CBs3U Kpucranmmueckas OnpenenstoT THII XUMUYECKOH CBS3U B Io3nasamenvuvle Y'Y/{: anann3upyor 00beKT, BHIEISS
¥l THIIBI KPUCTAIUTHYECKUX peIIETKa, y3JIbl PEIETKH, coeiHeHUsX. IIpuBOAAT IpUMeEpBI BEIECTB C CyLIECTBEHHbIE U HECYIIECTBEHHBIE TIPU3HAKH
amop(HbIe BellecTBa, pasIHYHBIM BUJIOM XMMHYECKOH CBA3H Perynatusneie YV /I: NpUHUMAIOT O3HABATENbHYIO LI U
PCIICTOK HOHHAs PELIETKa, aTOMHasl YETKO BBINOJHSIOT TPeOOBaHHs MOCTABICHHON 3a1aun
pelieTka, MoJIeKy I pHas Kommynuxamusnvie Y'V/{: alekBaTHO HCIOJIb3YIOT peueBble
pelieTka, MeTaJIyecKas CpeACTBa JUIsl AUCKYCCHH ¥ apr'yMEHTalluK COOCTBEHHOM
peleTka TIO3UIIUH
58 Knaccmbnxaum XuMun4eckue cBOMCTBa, JIeMOHCTPUPYIOT YMEHHE Ki1accupuuupoBaTh [losnasamenvhvie YY/[: aHanu3upyroT 00bEKT, BbIACIASA
XAMAYECKUX peaKHHﬁ o NPOTEKAHNE XUMUYCCKUX XUMHYECKHE pEaKIuU CYHIECTBCHHBIC U HECYILICCTBCHHBIC IPU3HAKH
peakuui Perynsatusnbie VY /l: IpUHUMAIOT NIO3HABATENBHYIO LENb U
PasIH4HBIM NpU3HAKaM YETKO BBIMOJIHAIOT TPEOOBAHMS IIOCTABICHHOH 3ajaun
Kommynuxamuenvie Y'VJ[: aieKBaTHO HCIOJIB3YIOT PEUEBbIC
CpeACTBa Ul AUCKYCCHH M apr'yMEHTAalluK COOCTBEHHOM
HO3MIMHI
59 [IpocTbie U croXHBIC T'enernueckue paab CocCTaBisIOT ypaBHEHHUs! PeaKIuii, Tosnasamenvhvie YY/[: aHam3UPyIOT OOBEKT, BBIAEIASL
BemecTsa. MeTauibl METaJJIOB H HEMETAJIOB COOTBETCTBYIOIIHX I10CIIEI0BATEIbHOCTH CyIIIECTBEHHbIE U HECYIIECTBEHHBIC IPU3HAKH
L ’ («uemouke») npeBpaleHnii HEOPraHM4eCKUX Perynarusneie YV ]I: NpMHUMAIOT 03HABATENbHYIO LIETb U
I'enernyecknii psin BEIICCTB Pa3IMYHBIX K1accoB. COCTABIAIOT YETKO BBINOJHAIOT TPeGOBAHMS IOCTABIEHHOH 3a/1auu
MCTaJIJIOB MOJICKYJIAPHBIC, ITOJIHBIC U COKPAIIICHHBIC HOHHBIC Kommynuxamuenvie YY/[: CTposT peueBble BEICKA3bIBAHUS B
60 IIpOCTEIE U CIIOKHBIE YPaBHEHHsI PEaKIHi ¢ yJaCTHEM DIIEKTPOIHTOB YCTHOH U IMCBMEHHOU (popMe, BeLyT AUAIOT
BeniecTBa. Hemerasmiel.
I'enetnueckuii psn
HCMCTAJIJIOB
61 OKcuasl U Iy JIPOKCHUJIBL, Oxcunpl, conn, ocHoBaHusl, | COCTaBISIOT ypaBHEHUS dIEKTPOIHTHIECKON Ilosnasamenvhvie VY/[: aHam3UPYIOT OOBEKT, BBIACISS
comi. VI cocTas KHUCTIOTHI, auccornanuy. COoCTaBIAIOT MOJICKYIAPHBIE, CYILIECTBEHHbIC U HECYIECTBEHHBIC IIPU3HAKH
’ 6 Kpucraamueckas TIOJIHBIC U COKPAIIICHHBIC HOHHBIC YPaBHCHUS Perynartususle YV /I NpHHUMAIOT TO3HABATENBHYIO IIEJIb U
Kaccuukanus u ooume PpeIIETKa, Y3JIbl PEIICTKH, PCAKIHMIA C yJacTHEM dIEKTPONUTOB YETKO BBINONHAIOT TPEOOBAHMUS TIOCTABIEHHOMN 3a1au1
XMMHYECKHE CBOUCTBA B aMop(HbIE BELIECTBA, Kommynuxamuenvie Y'V][: aneKBaTHO HCIONB3YIOT PEYEBbIC
CBETE TEOPHUH HOHHAs PENIeTKa, aTOMHAs CpencTBa IUIs AUCKYCCHH U apr'yMEHTallld COOCTBEHHOM
IIEKTPOITHIECKOH pelIeTka, MOJIeKy I pHast HO3MLMHI
peleTka, MeTaJIdecKas
Jucconuanuu pemerka
62 OKHCIHTENBHO-
BOCCTAaHOBUTCIIBHBIC
peakuuu
63 KouTtpoasHast padora JleMOHCTPHPYIOT yMeHHe KllacCHHIMPOBATh Ilosnasamenvuvie YV/{: aHamI3UPYyIOT 0OBEKT, BBACTASL

Neq no meme «Ob0OWenUe

XuMudeckue BemecTa. CoCTaBIAIOT
MOJIEKYIISIPHBIE, ITOJHBIE H COKPAIleHHbIe HOHHBIE
YpaBHEHUsI PEaKIHi ¢ yJaCTHEM DJICKTPOIHTOB.

CYLIECTBEHHbIE U HECYIIECTBEHHBIC IIPU3HAKH
Perynartususle YV /I: npHHUMAIOT TO3HABATENIBHYIO II€JIb U
YETKO BBIIOJHAIOT TpeOOBaHHS TOCTABICHHON 3a1a4n




SHAHUL NO XUMUL 3a KYPC
OCHOBHOLL WKOJIbLY

CocraBJsioT ypaBHCHI/Iﬁ OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTECIBHBIX peaKI_II/II\/'I, HCIIOJIB3YsS METO
DJIEKTPOHHOI'O GaJlamca. OnpenemﬂoT OKHCJIUTEITb
1 BOCCTAHOBUTEIIb, ITPOLECCHI OKUCIICHUS U
BOCCTAHOBJICHHA.

Kommynuxamuenvie YVJ[: anekBaTHO UCIONB3YIOT peUeBbIe
CpPeICTBa ISl IUCKYCCHH M apryMEHTAalu| COOCTBEHHOM
MTO3ULIUU

64-
68

Pemrenne
KOMOWHUPOBAHHBIX 33724

HToro 68 uacon




