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Pabouas mporpamMma mo XWMUU JIi OCHOBHOW IITKOJIBI pAacCUMTaHa HAa M3yYCHHE XMMHU Ha
0a30BOM ypOBHE U COCTaBlieHa Ha ocHOoBe DenepasbHOr0  TOCYAapCTBEHHOTO
00pa30BaTENBbHOIO CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEP)KIACHHOTO MPHUKA30M
Muno6puayku P® ot 17 gexabpst 2010 r. Ne 1897, [IpumepHOi#l 0cHOBHOI 00pa3oBaTebHON
porpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, OIOOPEHHOW pemieHneM (eneparbHOro
y4eOHO-METOIMYECKOTO OOBEAMHEHHS IO 00IeMy oOpa3oBaHHIO (MPOTOKOJ OT 8 ampens
2015 r. Nel/15).

MecTo y4eOHOro npeaMera yueOHOM IJIaHe

st peanuzaruu padodeit mporpammsl B yueoHoM iane MbOY «COILl» c. Kyparoso
BbIIETICHO 4 4 (Bcero Ha nepuoj o0ydeHus1) mo 2 Jyaca B HeJelNto ¢ 8 mo 9 kiacc, BCEro B roj
138 wacoB. YueOHbI TO B 9 Kiacce paccuntaH Ha 34 Henenu, B 8 kimacce - 35 Heels.
Bcero 8 xmacce — 704., B 9 xitacce — 684.

Pacripenenenne 4acoB nmpu U3y4eHUH Kypca « XUMUS:

Kitace 8 xiacc 9 knacc

Yucno y4eOHbBIX 35uenens 34 nenenu
HEIEeIb

KomnyectBO 4acoB Ha 2 yaca B HEJIEIO, 2 yaca B HEJEI0,
W3YyYCHUE XUMUH o

Bcero 70 yacos Bcero 68 vacos

y4eOHOMY TIaHy B HEIETIO U
BCETO

I[Inanupyemble pe3yJbTaThl
JIMYHOCTHBIE Pe3yJIbTAThI:
1. B IIEHHOCTHO-OpHEHTAIIMOHHOMCc]epe:
v\ BOCIHMTaHWE YYBCTBA TOPIOCTH 3a POCCHHCKYI0 XHMHYECKYI HAyKy, T'yMaHH3Ma,
IIO3UTUBHOTO OTHOLIEHUA K TPYAY,LEIECYCTPEMIEHHOCTH;

V' (GopMHUpOBaHME IIEHHOCTH 3J0POBOTO M OE€30MacHOr0 o0pasa KHU3HHU, YCBOEHUE
MpaBWJI WHIUBUAYAIHHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO TOBEIEHHUS B YpPE3BBIYAMHBIX
CUTYaIUSX, YTPOKAIOIIUX JKU3HU U 3JOPOBBIOTIOCH;

v (OpMHUPOBaHKE DKOJOTHYECKOTO MBIILJIEHHS: YMEHHUS OIEHUBATH CBOIO JEATEIBHOCTD
U TIOCTYINKHU JIPYTHX JIIOJIe C TOUKH 3PEHUsS] COXPaHEHUsS OKpYXKaIoIeh cpeibl — rapaHTa
KU3HU U OJaronoay4us Jitoiei Ha 3emie
2. B TpYZAOBOI cepe:

v/ BOCIINTaHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JanbHeHmeil oOGpa3oBaTenbHOM

TPaeKTOPUH;
3. B ITO3HABATENIbHON (KOTHUTHBHOM, MHTEJUICKTyaJIbHOW )chepe:

V' (opMHpOBaHHE yMEHHS YIIPABIIATH CBOCH ITO3HABATEIBHONIEATEIBHOCTEIO;

v\ pa3BuTHE COGCTBEHHOTO I1€JIOCTHOIO MHPOBO33PEHHS, TIOTPEOGHOCTH 1 TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITEIbHOM JA€ATEeIbHOCTH BHEIIKOJIBL;



V' (opMupoBaHHE OCHOB YKOJOTHUYECKOH KYIbTYPBI, COOTBETCTBYIONIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIJICHUS, PAa3BUTUE OMBITa 3KOJOTUYECKH OPHUEHTHUPOBAHHOM
pedIeKCUBHO-0IICHOYHON U MPAKTUYECKOU NEATEIbHOCTH B dKU3HEHHBIXCUTYAIUIX.

MertanpeaMeTHbIMH pPe3yJIbTATAMH OCBOCHHUSI BBITYCKHUKAMU OCHOBHOM HIKOJIBI
MIPOTPaMMBbI 110 XUMHH SIBIISTFOTCSL:

1 wucnonb3oBaHME YMEHMH ¥ HABBIKOB pAa3MYHBIX BHJIOB  ITO3HABATEIBHOM
NEeATEeIbHOCTH (HAOII0IeHNEe, W3MEPEHHE, SKCIEPUMEHT, y4eOHOE HCCIIeI0BaHuE),
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-UH(OPMALMOHHBINA aHAIIU3,
MOJIETIMPOBAaHUE)  JUII ~ M3y4YEHHUS  Pa3IMYHBIX  CTOPOH  OKpY)Karomieu
JNeHCTBUTEIBLHOCTH;

2 WCHOJBH30BAHWE OCHOBHBIX HHTEIUICKTYaJbHBIX —OIepauuii: (opMyIHpOBaHUE
TUIOTE3, aHaJM3 W CHUHTE3, CpaBHEHHE, 00OOIIeHHEe, CUCTEeMAaTH3alusl, BBISIBICHUE
MIPUYNHHO-CJICICTBEHHBIX CBS3€H, IIOMCKAaHAJIOTOB;

3 yMeHHE TEeHEepUpOBaTh HJIEU U OMNpPElesITh CpPeICTBA, HEOOXOOUMBIE ISl X
peanuzanuy;

4. yMeHHe OnpeAeNaTh LENU U 33/1a4H JICATEIbHOCTH, BEIOUPATh CPENICTBA PEeATH3ANN
[EJI ¥ IPUMEHSATH X HAIIPaKTHKE;

UCIOJIb30BaHUE PA3IUYHBIX HCTOUHUKOB I OMYYEHHUS] XUMUYECKOM HH(OpMaLIUH.
Ha ypokax xumum Oyner nmpojopkeHa pabora 1no (opMHpOBaHHIO U Pa3BUTHIO
OCHOB 4YMTATeJbCKOHl KomnereHnuu. OOydyaronuecs OBJaICIOT YTCHHEM Kak
CPEACTBOM OCYILECTBIICHHUS CBOMX JabHEUINX IJIAHOB: MPOJODKEHUST 00pa30BaHUs
U caMOoOOpa3oBaHMs, OCO3HAHHOIO IUIAHMPOBAHUS CBOEr0  aKTyaJbHOTO U
MEPCIEKTUBHOTO KPyTa YTEHHS, B TOM YHCJIE JOCYTOBOTO, MOJTOTOBKH K TPYIOBOH H
COLMAJIBHOW JeSTETbHOCTH. Y BBIMTYCKHUKOB OyJeT copMupoBaHa MOTPEOHOCTH B
CHCTEMAaTHYeCKOM YTEHHHM KaK CPEICTBE IO3HAHHWS MHUpa W ce0s B ITOM MHUpE,
rapMOHHU3AIlMM OTHOILIEHUH YeloBeKa M OOIEeCTBa, CO3JaHMU 00paza «IoTpeOHOro

OyyIieroy.

[Ipn wu3yyeHHMH XuUMHUM OOy4arOUIMeCs YCOBEPLICHCTBYIOT MPHOOPETEHHBIE Ha
MEPBOM YPOBHE HaBBIKH PadoThl ¢ mHpopManuei u monoidHaT ux. OHU CMOTYT
paboTaTh ¢ TEKCTaMH, MPEOOPa30BBIBATh U UHTEPIPETUPOBATH COACPKAIIYIOCS B HUX
nH(pOpMaIIKIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBATh, COIMOCTABIIATD, aHAJTM3UPOBATh, 0000111aTh u
HHTEPIPETHPOBATh HMH(OPMAIIMIO, COAEPIKAIIYIOCS B TOTOBBIX HH(POPMAIHOHHBIX
00BEKTaX;

®* BBIICJIATE TJIABHYIO U I/136BITO'-IHyIO I/IH(l)OpMaHI/IIO, BBIIIOJIHATE CMBICIIOBOEC
CBEPTHIBAHUE BBIJICTICHHBIX (DAKTOB, MBICIICH; MPECTABISATh HHPOPMAIIMIO B CKATOU
cioBecHOM ¢opMe (B BUJE IUIaHA WM TE€3HCOB) U B HAIJISITHO-CUMBOJIHYECKOH hopme
(B Buze TabnuI, rpagUYecKuX CXeM M AUarpaMmm, KapT MOHSATHA — KOHIENTYalbHBIX
Jyarpamm, OIOPHBIXKOHCIIEKTOB);

¢ 3aI10JIHATH U JOIIOJIHATH Ta6J'II/IHI)I, CXEMBI, TUarpaMmbl, TCKCTHI.

B xoxe m3ydeHus Bcex y4eOHBIX MPEAMETOB OOy4arouiyecs MpUOOPeTyT OMNbIT
NMPOEKTHOM JAesiITeIbHOCTH KaKk 0co00i (hopMbl yueOHOI paboOThI, ClIOCOOCTBYIOMIEH
BOCIIUTAHHUIKO CaAMOCTOATCIIbHOCTH, HHUIIMATHUBHOCTH, OTBETCTBCHHOCTHU, ITOBBIIICHHUIO
MoTHBaMU ¥ 3(deKkTHBHOCTH y4eOHOH MAEATENBHOCTH; B XOJA€ pealu3aluu
HCXOJHOTO 3aMbIClla Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BBIOWPATH
aICKBATHBIC CTOHH_[eﬁ 3aaa4c CpCcACTBa, IMPUHHUMATL PCHICHUSA, B TOM YHUCIC U B
CUTyarusix HeomnpenenéHHocTH. OHM MOTydYaT BO3MOXKHOCTH Pa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJIbKUX BAapUAHTOB PEIICHUH, K MOUCKY HECTAaHJAPTHBIX pEIICHHH,
MIOMCKY ¥ OCYIIECTBICHHIO HanOoJIee MPHEeMIEMOTOPEIICHHS.



IlepeueHp KIIIOUEBBIX MEXIPEIMETHBIX IIOHATUH ONpENENAEeTCs B XOHE
pa3pabOTKM  OCHOBHOW  00Opa30BaTeNbHOW  MPOrpaMMBl  OCHOBHOTO  OOILIEro
oOpa3oBaHHsl 00pa30BaTENbHONM OpraHu3allid B 3aBUCHUMOCTH OT MaTepHalbHO-
TEXHUYECKOTr0 OCHAIEHUS, KaJpOBOT0 MOTEHIMAIa, UCIIOIb3YEMBIX METOJIOB PabOThHI
1 00pa30BaTENbHBIXTEXHOJIOTUH.

B cootBerctBun ®I'OC OOQO BBIACTAIOTCS TPU TPYIIBl YHUBEPCATBHBIX y4eOHBIX
JEUCTBUMN: pEryIsiTUBHbIC, IO3HABATEIbHBIC, KOMMYHUKATHBHBIE.

PeryasituBubie YY ]

1. VYMeHue caMOCTOSITENBHO  ONpENeNsTh Iead  OOydeHHs, CTaBUTh U
(bopMynHpOBaTH HOBBIC 33/1a4M B y4eOe U MO3HABATENbHON JEATENILHOCTH, Pa3BUBATh
MOTHBBI M1 HHTEPECHI CBOEH MO3HABATENbHOM IesTeIbHOCTH. O0yJaroniicsICMOXKET:

® aAHAJIM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBAThH OyayIire oOpa3oBaTe/IbHbIE

pe3yibTaThl;
¢ yAeHTU(PUIUPOBATH COOCTBEHHBIE TPOOIIEMBI U OMIPEIEIATh [IaBHYIONPOOIEMY;
® BBUIBUTaTh BEPCHM  peHIeHHs npoOiembl, (QOpMYyIUpOBaTh  THIIOTE3HI,
MIPEIBOCXMILATh KOHEUHBIHPE3YIbTaT;

® CTaBUTh IeNb JEATEIHHOCTH Ha OCHOBE OMNpPEIEICHHONM MpoOJeMbl H
CYILIECTBYIOIIMXBO3MOKHOCTEM;

e (dopmMmynupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTH)KEHUS MOCTABICHHON LIEIH
NEeSATEIbHOCTH;

e 00OCHOBBIBaTh LIEJIECBbIE OPHUEHTUPHI U MPHOPUTETH CCHUIKAMHU Ha LEHHOCTH,

yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MOCIIEI0BATEIbHOCTHIIIATOB.

2. YMeHHe cCaMOCTOSTENIbHO IUIAHWPOBATh IMYTH JOCTH)KECHUS IeNiei, B TOM 4YHCIie

aNbTepHaTUBHBIE, OCO3HAHHO BBIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI peleHus

y4eOHBIX U MMO3HaBaTeIbHBIX 3a7au. OOyJaromuiicss CMOXKeT:

® OIpeneNsiaTh HeoOXonuMble JeHCTBHE(S) B COOTBETCTBUM C Yy4eOHOW U

M03HABATENIbHOM 3a7aueil U COCTAaBIISITh aJITOPUTM UXBBIIIOJIHEHUS;

e 00O0CHOBBIBaTh U OCYILIECTBIIATH BBIOOP Haubosee 3(h(heKTUBHBIX CIOCOO0B

pelieHns yueOHbIX U T03HaBaTeIbHbIX3a0au;

® OIpeaeNsATh/HaX0IUTh, B TOM YHCIIE U3 NPEJIOKEHHBIX BApUAHTOB, YCIOBUS IS

BBINOJIHEHUS Y4eOHOM U MMO3HaBaTeNbHOM3a/1a4M;

e BBICTpaMBaTh )KM3HEHHbBIE IIJIaHbl HA KPATKOCPOUHOE Oyayiee (3asBIsATh LEJIeBbIe

OpPUEHTHPBI, CTAaBUTh aJ€KBAaTHbIE UM 3a/lad U Mpeiiararbh AEHCTBUS, yKa3blBas U

000CHOBBIBAs JIOTHYECKYIO TIOCIIEJ0BATEIEHOCTHIIIArOB);
e BBHIOMpaTh U3 TPEAJIOKEHHBIX BapHMAHTOB M  CAMOCTOSITENIBHO — HCKAaTh
CpeacTBa/pecypchl sl pelIeHUs 3a1a4u/A0CTUKEHUSIIIEIH;

® COCTaBJIATh IUIaH PelIeHUs TPoOIeMbl (BBIMOIHEHHSI TPOEKTA, TPOBEICHUS
HCCIIeIOBaHUS);

e OmpeiensiTh MOTEHIMAJIbHbIE 3aTPyIHEHUS NPU peHleHHH ydeOHOM u
[I03HABATENIBHOM 337a4l U HAXOJUTh CPEJCTBA JUIsl UXYCTPaHEHMUS;

® OIKCHIBaTh CBOM OIBIT, OPOPMIISISL €T0 AJIs Epeaun JPYTUM JIFOSIM B BUJIE

TEXHOJIOTUH PELICHMSI TPAKTUYECKHUX 3a]1a4 OIPEIEIEHHOT0KIIacca;

® IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYAJIbHYIO 00pa30BaTENbHYIO

TPAEKTOPHIO.

3. VYMeHHE COOTHOCHTH CBOM [EHCTBHS C IUTAHUPYEMBIMH pe3yJbTaTaMH,

OCYUHIECTBJIATh KOHTPOJIb CBOEH NEATEIBHOCTH B MPOLIECCE NOCTUKEHUS PE3ysbTara,

OIpeNIeNIATh COoCcOoOb! NEHCTBUI B paMKaxX INMpPeUIoKEHHBIX YCIOBUM U TpeOOBaHMIA,

KOPPEKTUPOBAaTh CBOM JACHCTBUS B COOTBETCTBHM C HU3MEHSAIOLICHCS CHUTYyallUEH.

OO0yJaroIHICICMOXKET:

® ONpelesiTh COBMECTHO C NEAAroroM M CBEPCTHUKAMHM KPUTEPUH IIAaHUPYEMBIX

PE3YNIbTATOB M KPUTEPHH OIICHKU CBOCH YUeOHOUIESATEIILHOCTH;



® CHCTEMaTH3UpOBaTh (B TOM WYHCIE BBIOMpATh NPHOPUTETHBIC) KPHUTEPUH
IUTAHUPYEMBIX PE3YJIbTaTOB U OLEHKU CBOCHIEATEIbHOCTH;

e 0TOUpaTh MHCTPYMEHTHI JI1 OLIEHWBAHUS CBOEU MEATEIbHOCTH, OCYIIECTBIISThH
CaAMOKOHTPOJIb CBOCH JEATETbHOCTH B paMKaX MPEAJIOKEHHBIX YCIOBUH U
TpeOOBaHUM;

® OIICHUBAaTh CBOK JIEATEIBHOCTh, APTYMEHTUPYS NPUYUHBI JOCTHKCHHS WIN
OTCYTCTBHUSI INTAHUPYEMOTOpPE3YJIbTaTA;

® HAXOAWTHh JOCTATOYHBIC CPEACTBA JJIS BBIMOJTHCHHS YYCOHBIX JEHCTBUI B
M3MEHSIOMICNCS] CUTYyalluy W/ WM TIPU OTCYTCTBHUH IUTAHUPYEMOTOpe3ybTaTa,

e paboTas MO CBOEMY IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIIYIO ACSITEILHOCTH Ha
OCHOBE aHAIM3a W3MEHEHUH CHTyalud Ui TOJNY4YeHHS 3alITaHMPOBAHHBIX
XapaKTepUCTUKIPOAYKTa/Pe3yIbTaTa;

® YCTaHABJIWBATh CBS3b MEXKIY IOJNYYECHHBIMH XapaKTEPUCTUKAMH TIPOJYKTA U
XapaKTepUCTHKAMU TIpollecca MAEATENbHOCTH M IO 3aBEPUICHUU JIESATEIbHOCTH
mpeajaraTh M3MEHEHHE XapaKTEepPUCTUK TMpolecca A MONYyYEHHUs YIydIICHHBIX
XapaKTePUCTUKIIPOIYKTA;

® CBEpATH CBOM JCHCTBHS C IICNBIO U, MPH HEOOXOIUMOCTH, UCTPABIATH ONIHOKH
CaMOCTOSITEITLHO.

4.  VYMeHHE OLICHWBATH MPABUIHLHOCTh BBITOJIHEHUS YIeOHOU 3a/1aun, COOCTBECHHBIC
BO3MOXXHOCTH ee perieHus. O0yqaromuicacMOXKeT:

® OMNpeAeNsTh KPUTEPUHM MPABUIBHOCTU (KOPPEKTHOCTH) BBHIMOJIHEHUS Y4eOHOM
3a/1a4u;

® aHAIM3HPOBATh u 000CHOBBIBATh IpUMEHEHUE COOTBETCTBYIOILIETO
WHCTPYMEHTAPHS JJIs BRIIOJTHEHHS YaeOHOM3ana4u;

e CBOOOJHO TOJB30BAaThCS BHIPAOOTAHHBIMH KPUTEPUSMHU OIICHKH U CaMOOIICHKH,
MCXOJIS U3 LIETTU ¥ UMEIOIIUXCSI CPE/ICTB, pa3inyas pe3ynbTar U ClOCOObIIeHCTBU;

® OIICHUBATh MPOAYKT CBOEH JAEATEIHHOCTU MO 3aJaHHBIM H/WINW CAMOCTOSATEIHHO
OTIpeIeIIEHHBIM KPUTEPUSIM B COOTBETCTBHH C IEIBIOICATEIIEHOCTH;

e 00OCHOBBIBaTh JOCTI)KMMOCTH €T BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKHU
CBOWIX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUXPECYPCOB;

e (uxkcupoBaTh W AaHAIM3UPOBATh JUHAMUKY COOCTBEHHBIX OOpa30BaTEIBHBIX
pe3yIbTaTOB.

5. Bnanenme ocHOBaMHM CaMOKOHTPOJISl, CAMOOLIGHKH, MPHHITHUS pEIIeHUuN Hu
OCYIIIECTBIICHUS  OCO3HAHHOTO BbIOOpa B  y4eOHOM W  TO3HABATENHHOM.
OO0yuaromuiCcsICMOXKET:

e HabmIOMaTh W aHAIM3UPOBATH COOCTBEHHYIO YUe€OHYIO U MO3HABaTEIbHYIO
NEeSTeNbHOCTD U ACSITETLHOCTD APYTUX 00YJarOMIMXCs B MPOIIECCEB3aMMOIIPOBEPKH;

® COOTHOCHUTh peaJbHBIC ¥ IUIAaHUPYEMbIE pPe3yIbTaThl  HHJIWBHIYaJTHLHOM
00pa3oBaTeNFHON AEATENEHOCTH | JIeNIaTh BHIBOJIBI;

® TPUHHUMATH PEIICHUE B YICOHOW CUTYaIlMH U HECTH 3a HETOOTBETCTBEHHOCTS;

® CaMOCTOSITETTLHO OINPEAETSTh MPUUMHBI CBOETO YCIeXa WM HeycleXa U HaXOIUTh
CIIOCOOBI BBIX0J1a U3 CUTYAIUUHEYCIIEXa,;

® PETPOCIIEKTUBHO OTPEACIATh, KaKHEe JICHCTBUS 10 PEIICHUIO YIeOHOH 3a1a4u HITH
MapaMeTpsl dTUX JACUCTBUN MPUBEIH K MOIYUYESHUIO UMEIOIIEr0Cs MPOIYKTa yueOHOU
JeSITeNbHOCTH,

® JIEMOHCTPUPOBATH MIPUEMBI perynsiuuu MCUX0(U3HOTOTHUECKUX/
OMOIMOHANBHBIX COCTOSHUHN JUIsi nocThxkeHus dpdekTa ycrnokoeHus (ycTpaHSHHs
SMOITMOHAIIBHOW  HANpPsDKEHHOCTH), d(pdekra BoccTaHoBieHHs  (OciabieHUs
IIPOSIBJICHUI YTOMIIEHHUS), s dexra aKTUBU3ALIUN (moBBILICHUS
MCUX0(U3HOTOTUUECKONPEAKTUBHOCTH).

ITo3naBaTenbHbie YY |



1. VYmeHue onpenensTh MOHATUS, CO37aBaTh OO0OOIIEHHs, YCTaHABIMBATb
aHAJIOTHH, KJIACCU(UIMPOBATh, CAMOCTOATENBHO BHIOMpAaTh OCHOBAaHUS H
KPUTEPHUH AJIs KilacCU(UKALMK, YCTAaHABIUBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H,
CTPOMTb  JIOTUYECKOE  pAaCCyKIEHHE,  yMO3aKIIOUYE€HHE  (MHIYKTHUBHOE,
JelyKTUBHOE, [10 aHAJIOTUH) U JIeNaTh BbIBO/AbL. OOydarouuiics CMOXKET:

® 11010MpaTh CJIOBA, CONIOJUYMHEHHBIE KIOUEBOMY CIIOBY, OIPEAEISIOLIUE €TO

IIPU3HAKU U CBOWCTBA;

e BBICTpaMBaTh JIOTMUECKYHO LIEMOYKY, COCTOSIIYI0 U3 KJIKOYEBOIO  CIIOBA U

COIIOJAYMHEHHBIX EMYCJIOB;

® BBIACIATH OOLIMI IPU3HAK JBYX MM HECKOJBKUX IIPEIMETOB WU SIBICHUHN U

0OBACHATH UXCXOACTBO;

e 00BEAUHATH IPEAMETHI U SIBJIICHUS B IPYIIIBI [10 OIPEAEICHHBIM ITPU3HAKAM,

CpaBHUBATh, KJIaCCU(DUIIUPOBATH U 0000IIATh (PAKTHI HSBIICHHS,

® BBIJCIATH SIBJICHUE U3 OOILEro psAaa APYruXsBICHUMN;

® OIpeAessaTh 00CTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BO3SHUKHOBEHUIO CBS3U

MEXy SBICHUSIMH, U3 3TUX OOCTOSITEIBCTB BBLACIATH OMpPEIEISIONINE, CIOCOOHBIE

OBbITh IPUYUHOM TAHHOT'O SIBJICHUS, BBISBIIATH IIPUUMHBI U CIIEICTBUSASABICHUN;

® CTPOUTh PACCYXJEHUE OT OOLIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSAM U OT

YaCTHBIX SIBJICHUH K OOIIMM3aKOHOMEPHOCTSIM;

® CTPOMUTHb PACCYKIEHUE Ha OCHOBE CPAaBHEHHMs NPEAMETOB U SIBICHUMH, BBIACIAA

IIPU 3TOM OOIMENPU3HAKHY;

® M3JIarath NOJYYCHHYIO HH(POPMALINIO, HHTEPIPETHPYS €€ B KOHTEKCTE peIIaeMoit

3aJ1a4y;

® CaMOCTOSITEIbHO YKa3bIBaTh HA HH(POPMALINIO, HYKIAIOIIYIOCS B IPOBEPKE,

npeaaaraTe ¥ NPUMEHSATh CIOCO0 MPOBEPKU JOCTOBEPHOCTUMH(DOPMALINH;

e BepOaTU30BaTh IMOLMOHAILHOE BIIEUATIIEHUE, OKa3aHHOE Ha HErOMCTOUHUKOM;

e OOBSCHATH SIBJIICHUS, TPOLIECCHI, CBSA3M W OTHOILIEHUS, BBIABISEMBbIE B XOJE

TO3HABATEIILHOW W HCCIIEI0BATENBCKOM NIEATETbHOCTH (MPUBOJUTH OOBSICHEHHUE C

U3MEHeHHEeM (OpMBbI NPEJCTABICHUS; OOBSACHATH, AETANM3UPYys WIM 000011as;

OOBSACHSATH C 3a/1aHHON TOUKU3PEHHUS);

® BBIBIATH U Ha3bIBaTh IPHUUUHBI COOBITHS, SIBJICHUS, B TOMYHCIIE BOZMOKHBIE

/Haubosiee BEpPOSTHBbIE NPUYMHBI, BO3MOXHBIE IOCIEICTBUS 3aJaHHOM NPUYMHBI,

CaMOCTOSITENILHO OCYILIECTBIISISI IPUYMHHO-CIICJICTBEHHBIN aHAIIN3;

e JjenaTh BBIBOJ Ha OCHOBE KPUTHUECKOIO aHalu3a pa3HbIX TOYEK 3pEeHMs,

MOATBEPKIaTh BBIBOJ COOCTBEHHOM apryMeHTalued WIH CaMOCTOSITENIbHO

M10JIy4E€HHBIMHIAHHBIMH.

2. YMeHHe co3aaBaTrh, MPUMEHATHh U MPEoOPa30BHIBATh 3HAKU W CHMBOIIBI, MOJICITH

U CXEMBI JUISl pellieHHsl y4eOHBIX M MMO3HABATENbHBIX 331a4. O0yJaronMicIcCMOKeT:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEIMET W/ UIIHUSBIICHUE;

® OMNpeAensATh JIOTUYECKHE CBS3M MEXIy MpeIMeTaMd W/WiIu  SBJICHUSMU,

0003HaYaTh JaHHbIE JIOTUYECKUE CBSI3U C TIOMOIIIbIO 3HAKOB BCXEME;

e Co3/1aBaTh aOCTPAKTHBIIN WM peabHbIN 00pa3 npeaMeTa U/ WIHsBICHUS;

® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBHMH 3a7jaul U/WiIM crioco0a eepenieHms;

e co3/laBaTh BepOaNbHbIE, BEIIECTBEHHblE M HWH(MOPMALMOHHBIE MOJAEIU C

BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEpUCTHUK OOBEKTa AJisi OompeiesieHus: crocoba

pelIeHns 3a/1a4 B COOTBETCTBUU C CUTYalLUEH;

e 1peoOpa3oBBIBATH MOJIEIH C LENbIO BBIABICHHUS OOIIMX 3aKOHOB, OMPEICISIONINX

JTAHHYIO MPEIMETHYI0001aCTh;

® T[IEPEBOAMTH CIOXKHYIO TI0 COCTaBy (MHOTOACIEKTHYI0) HWH(POPMALUIO U3

rpaduueckoro Ui GopMaan30BaHHOTO (CUMBOJIBHOTO) PEACTABICHUS B TEKCTOBOE,

HWHA000pOT;



® CTPOWTH CXEMY, aJIrOpPUTM JCWCTBUS, WCIPABIATh WM BOCCTAHABIMBATH
HEM3BECTHBII paHee ajlroOpuTM Ha OCHOBE HMEIOIIErocsi 3HaHus 00 O00BeKTe, K
KOTOPOMY MPUMEHSETCIAITOPUTM;

® CTPOUTH JIOKA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OTIIPOTUBHOTO;

e aHaANM3UPOBaTh/pedieKcCHpoBaTh OMBIT Pa3pabOTKU M peanu3aluu y4yeOHOro
MPOEKTa,  HUCCIIeJOBaHMUS  (TEOPETHUYECKOro, OSMIIMPUYECKOr0) HA  OCHOBE
MPEJIOKEHHOM TMPOOIEMHON CUTYyallud, TOCTABICHHOW TIIeNM /WM 3aJaHHBIX
KpUTEPUEB OLICHKUIIPOAYKTA/pe3yNbTaTa.

3. CwmsbicnoBoe uteHne. O0y4aromunicsICMOKET:

® HaXOAUTH B TEKCTE TpeOyeMyro HHPOPMAIUIO (B COOTBETCTBHUHU C LEJISIMHU CBOEH
JESATEITLHOCTH);

® OPHUEHTHPOBATHCS B COACPKAHUH TEKCTA, TOHUMATh IEJIOCTHBINA CMBICHT TEKCTa,
CTPYKTYpPUPOBATHTEKCT;

® YCTaHABIMBATH B3aUMOCBS3b OIMCAaHHBIX B TEKCT€ COOBITHIA, SIBJICHUH,
IIPOLIECCOB;

® pPE3IOMHPOBATH IIABHYIO HICIOTEKCTA;

e MpeoOpa3oBBIBATH  TEKCT, <«IEPEBOAS» €ro B  JPYI'yl0  MOJAAIbHOCTD,
HMHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIH W HEXYI0KECTBEHHBI — y4eOHBIH,
HAY4HO-TIONYJISPHBIA, HHOOpMaLMOHHBIH, TekcTnon-fiction);

® KPUTHYECKH OIICHHBATh COJIEpPKaHUE U POPMYTEKCTA.

4. ®opmupoBaHUE M PA3BUTHE KOJOTUYCCKOTO MBINUICHUS, YMCHHE MPUMEHSITH
€ro B  [I03HABaTEJIbHON, KOMMYHUKATHBHOM, COLMAIbHOW  MpaKTUKE U
npodeccnoHanbHOM opreHTaruu. OOyJaroIUHCICMOKET:

® OMpeensaTh CBOE OTHOIICHHE K IPUPOIHOMCpEE;

® AHAIM3WPOBATH BIMSHUE DKOJOTUYECKHX (PAKTOPOB HA Cpeay OOMTaHUS >KUBBIX
OpPraHHU3MOB;

® TIPOBOAWTH MPUYUHHBIA M BEPOSITHOCTHBIN aHAIIU3 YKOJIOTHICCKUXCUTYAIIHIA,

® TPOTHO3MPOBATH H3MEHEHUS CUTYAIlUH IPH CMEHE JIEHCTBUS OJHOTO (haKkTopa Ha
neiicTBUE IpyrorogaxkTopa;

® pacCTpOCTPaHATH IKOJIOTMYECKHIE 3HAHUS M y4aCTBOBATh B MPAKTHUYECKHX JIETaX

T10 3aIUTE OKPYKAKUIEH CPEIIbI;

® BBIPAXXATh CBOE OTHOIIIEHUE K IPUPOJIC YepPe3 PUCYHKH, COUMHEHHUSI, MOJIETIH,
MIPOEKTHBIE paOOTHI.

5. Pa3BuTHE MOTHBAIMU K OBIAJICHUIO KYyIbTYpPOi aKTUBHOT'O MCIIOIB30BaHUS
clioBapeil U Apyrux NOUCKOBBIX cucTeM. OOyUaronMiCICMOKET:

L4 OIIPCACIIATH HeO6XO,Z[I/IMBIC KIITFOYCBBIC ITOUCKOBBIC CJIOBA U3AIIPOCHI;

L OCYIICCTBJIATH B3aHMOﬂeﬁCTBHe C DJICKTPOHHBIMU IMOMCKOBBIMH CUCTEMAMU,
CJIOBApAMMU;

L CbOpMI/IpOBaTB MHOXCCTBCHHYIO BBI60pKy N3 IMOUCKOBBIX UCTOYHHUKOB JIJIA

00BEKTUBU3ALIMH PE3YIBTATOB ITOUCKA;

® COOTHOCHTH IIOJyYEHHBIE PE3YJIbTATHI IOMCKA CO CBOEHUIEATEIBHOCTBIO.
Kommynukarususbie YY/

1 YMeHHe OpraHu3OBBIBaTH y4yeOHOE COTPYJHHYECTBO U  COBMECTHYIO
JeSITeNIbHOCTh C YYUTEJIEM U CBEPCTHHUKAMHM; paboTaTh MHIMBUIYaJIbHO U B TPYIIIE:
HaXoAuTh OOllee pelieHne M pas3perath KOH(MIMKTHL Ha OCHOBE COIJIACOBAHUS
MO3UIUHI U yyeTa UHTepecoB; GOpMYyIUPOBATh, ApTYMEHTUPOBATh U OTCTaWBaTh CBOE
MHeHHe. OOyJaromuics: CMOXET:

— ONpeleNsITh BO3MOXHBIE POJIM B COBMECTHOMIEATEILHOCTH;

— WIrpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM JIEATEIbHOCTH;

— MPUHUMATH MMO3UIUIO cOOECeTHNKA, TOHMUMAs! MO3ULIUIO IPYTOro, pa3indarh B €ro
pedn: MHEHUE (TOUKY 3pEHHsI ), JOKa3aTeIbCTBO (ApTryMEHTHI), (haKThI;THITIOTE3bI,



aKCHOMBI, TEOPHUU;
— ONpEeNeNATh CBOU JNEHCTBUS U ACUCTBUS MapTHEPa, KOTOPBIE CIIOCOOCTBOBAIIN UITU
MPENsTCTBOBAIIN MPOIYKTUBHOW KOMMYHUKAIIUU;

— CTPOWUTH TIO3UTUBHBIC OTHOLICHHS B TMpolecce y4yeOHOW W TO3HaBaTENbHOU
NESITENIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOUKY 3pPEHUS, B AUCKYCCUU
yYMETh BBIIBUTaTh KOHTPApryMeHThI, mepedpa3upoBaTh CBOIO MbICHIb (BIaJCHHE
MEXaHU3MOM SKBUBAJIEHTHBIX3aMEH );

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM TPU3HABAThH
OLIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTHPOBATHETO;

— Mpeasiarath albTepHATUBHOE pelleHre B KOHGIMKTHOWCUTYALINN;

— BBIJENATH OOLIYIO TOUKY 3pEHUSI BIUCKYCCHH;

— JIOrOoBapuBaThCsi O MpaBWIaX U BOMNpoOcax A OOCYXJEHHUS B COOTBETCTBUH C
[MOCTABJICHHOM NEepe]] TPYIIION 3a1a4eit;

— OpraHu30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B IpymIe (ONpeneisTh OOUIue LeiH,
pacnpenensaTb poju, TOroBapuBaThCs IPYT C APYrOM U T.1.);

— yCTpaHSATh B paMKax JAMajora pas3pbiBbl B KOMMYHHUKAIMH, OOYCIIOBJICHHBIE
HETIOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI colecenHuKa 3amadu, (GOPMBI MU
coJlepKaHUAUANora.

2. YMeHHE OCO3HAHHO HCIIONIB30BAaTh PEYEBBIE CPEIACTBA B COOTBETCTBHH C
3a/laueii KOMMYHHKAIIMHU ISl BBIPA)KEHUSI CBOUX UYYBCTB, MbICJIEH U MOTpeOHOCTEN
JUIs IUTAHUPOBAHUSI U PEryJsiUU CBOEH JEATEIbHOCTH; BJAJEHUE YCTHOH U
MMMCBMEHHOW peYbl0, MOHOJOTHYECKOH KOHTEKCTHOM peubto. OOyuarommuiics
CMOXET:

® OmpeAensaTh 3aJauy KOMMYHUKAIIMM U B COOTBETCTBMM C HEH OTOMpaTh peueBble
CPEICTBa;

e 0TOUPAThH U UCMOJIb30BATh PEUEBBIE CPECTBA B MPOIIECCE KOMMYHHUKAIUH C
JOPYTUMU JTIOABMHU (UAJIOT B TIape, B MaJIOi rpyIie u T.1.);

® NpPEACTaBIATh B YCTHOW WM MHUCbMEHHOM (opme pa3BEepHYTHIH IUIaH
COOCTBEHHOWUIESTEIBHOCTH;

e CcOoO0JII0/1aTh HOPMBI IMYOJIMYHOM pPEeUH, PerJaMeHT B MOHOJIOTE U TUCKYCCUU B
COOTBETCTBUHU C KOMMYHUKATUBHON3a1auei;

® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKJIEHNE) U 3alpaliiBaTh MHCHHE
IapTHEPA B paMKax JIAajora;

® [IPUHMMATH PELIEHUE B XOJI€ IMAJIora U COrJIacOBbIBAaTh €r0 CCOOECETHUKOM;

® CO3/1aBaTh I[HCHbMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTHHAIIBHBIE TEKCTHI C
HCIOJIb30BaHNEM HEOOXOANMBIX PEUEBBIXCPEICTB;

® UCIIONIK30BaTh BepOajgbHBIE CpeacTBa (CpEACTBAa JIOTUYECKOW CBSI3M) IS
BBIJICJIEHUS] CMBICIIOBBIX OJIOKOB CBOETOBBICTYILICHUS;

® JCMOJb30BaTh  HEBepOaJdbHBIE CpPEACTBA MJIM  HAIJISIAHBIE — MaTepuabl,
MOATOTOBJIEHHbIE/OTOOPAaHHBIE MTOJT PYKOBOICTBOMYYUTEIS;

e JenaThb  OICHOYHBIM  BBIBOJ O  JIOCTHKEHUM LI  KOMMYHHMKAlUU
HENOCPEACTBEHHO  IIOCIE  3aBEpIICHHS  KOMMYHUKAaTMBHOTO  KOHTakTa |
000CHOBBIBATHETO.

3. ®opmMupoBaHWE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIH30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiics
CMOXET:

e IIC/ICHANPABICEHHO WCKaTh M HCIOJb30BaTh HH(POPMAIMOHHEIE PECYPCHI,
HEOOXOAMMBIE JJISl PEIIeHUs] y4eOHBIX M MPAKTHUYECKHX 33734 C MOMOIIBIO CPEJCTB
UKT;

e BEIOHUpATh, CTPOUTH M UCIIOIB30BAThH A/IEKBATHYIO HH()OPMAIIMOHHYIO MOICIIh IS



nepeayr CBOMX MBICIECH CpEeICTBAMU €CTECTBEHHBIX M (DOPMATbHBIX SI3BIKOB B
COOTBETCTBHH C YCIOBUSIMU KOMMYHHUKAITUH;

® BBACHATh HWH(DOPMAIMOHHBIM  acCHEeKT 3a7add, OIEePUPOBATh JaHHBIMH,
KCII0JIb30BaTh MOJIENIb PEUICHUA3a/1auu;

® UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHU (BKJItOUAs BHIOOP a/IeKBATHBIX 3ajayue
WHCTPYMEHTAIBHBIX IPOrPAMMHO-AIIAPATHBIX CPEJCTB U CEPBUCOB) IS PEIICHUS
MHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX Yy4Ye€OHBIX 3aJa4, B TOM YHCIIE:
BBIYMCJICHHUE, HAlMCAaHUE IMCEM, COYMHEHHUMU, JOKIAIoB, pedeparoB, CO3/IaHue
IIPE3ECHTALMN U 1p.;

® HCIIOJIb30BaTh HHPOPMAITUIO C YIETOM dTHYECKUX U MPABOBBIXHOPM;

e Co3/1aBaTh MH(OPMAIIMOHHBIC PECYpPChI PA3HOTO THUMA W IS Pa3HBIX ayIUTOPHH,
coOmoath  MH(POPMAIMOHHYKO THTHEHY W TpaBuia  UHGOPMAIMOHHOU
0C30IaCHOCTH.

IIpenmeTrHbie pe3yJbTaThl

B pesyabTare n3y4eHnst Kypca XMMHH B OCHOBHOM IIKOJI€ BBIITYCKHUK
HAYYHTCH:

® XapaKTepH30BaTh OCHOBHBIE METOABI IO3HAHMs: HaOJIOJEHUE, H3MEpEHHe,
9KCIIEPUMEHT;

® OMNKCHIBATh CBOMCTBA TBEP/BIX, KHUIKHX, Ta3000pa3HbIX BEIIECTB, BbIIEIAA UX
CYLIECTBEHHBIE IIPU3HAKHY;

® DPACKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM»,«MOJIEKYIa,

«XUMHUYECKHM D3JIEMEHT», IIPOCTOE BELIECTBOY», «CIIOKHOE BELIECTBOY,

«BAJICHTHOCTBY, «XMMHYECKas PEaKIMs», UCTIONb3Ys 3HAKOBYIO CHCTEMY XUMHUH;

® pAcKpbIBaTh CMbIC] 3aKOHOB COXPAHEHUSI MAaCChl BEILIECTB, TIOCTOSHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHONTEOPUH;

® paznMyaTh XUMHUYECKUE U (PU3HMUECKUESBICHUS;

® Ha3bIBaTh XUMUYECKHEIIEMEHTHI;

® OMpeeNsaTh COCTaB BEIIECTB M0 UX(OopMyiaM;
OTIpeEIISATh BAJIGHTHOCTh aTOMa 3JIEMEHTA BCOEAMHEHMSIX;
OTIpEeAEIATh TUIl XUMHUUECKUXPEAKIIHIA;
Ha3bIBaTh MPU3HAKH U YCJIOBHS MPOTEKAHHS XUMHUECKUXPEAKIIHIA;

® BBIABIATH PU3HAKH, CBUIETEILCTBYIONINE O MPOTEKAHNH XMMUYECKON PeaKkluu
MIPU BBIMOJIHEHUH XMMUYECKOTOOTIBITA;

® COCTaBIATH (POPMYIIBEI OMHAPHBIXCOCTUHEHUH;

® COCTaBIISITh YPaBHEHHS XMMUYECKUXPEAKLIUH;

e coOmoaaTh mpaBuia 6e30macHoi paboThI IPH MPOBEACHUUOIIBITOB;



® TI0JIb30BATHCS JA0OPATOPHBIM 000PYIOBAHNUEM HUITOCYIOH;

® BBIYUCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChIBEILIECTB;

® BBIYHCIATH MACCOBYIO O XUMHUECKOTO IEMEHTA 0 (POPMYJIECOCTUHEHNUS;

® BBIYHCIATH KOJIMYECTBO, 0OBEM MIIM MAcCy BEILIECTBA 10 KOJIUYECTBY, 00BEMY,
Macce peareHTOB WIN IIPOJYKTOB PEAKIUY;

® XapaKTepU30BaTh GU3NUYECKUE U XMMUUYECKHE CBOMCTBA MPOCTHIX BEILIECTB:
KHCIIOpOJia UBOIOPOAA;

® 110JIy4yaTh, COOMPATH KUCIOPOJA UBOJOPOL;

® pacrO3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI,BOI0POL;

® DACKPBIBAaTh CMBICII 3aKOHAABOIaipo;

® pPacKpbIBaTh CMBICI NOHATUH «TEIJIOBOM AP PEKT peakiumn», «MOJISIPHBIHO0OBEM;

® XapaKTepH30BaTh (PU3NUECKUE U XUMUIECKUE CBOICTBABO/IBI,

® PaCKpbIBaTh CMBICII IOHATHUS «PAaCTBODPY;

® BBHIUUCIIATH MAaCCOBYIO JOJIIO PACTBOPEHHOTI'O BEIIECTBA BPACTBOPE;

® [IPUTOTOBIATH PACTBOPBHI C ONPEACICHHON MacCOBOM JOJIEN paCTBOPEHHOTO
BEIIECTBA;

® Ha3bpIBaTh COCMHEHHUsS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUXBEIECTB;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH,COJIEH;

® OINpeAeATh IPUHAIEKHOCTD BEUIECTB K OIIPEIEICHHOMY KIaCCYCOECINHEHUN;

® COCTaBIATH (POPMYJIIBI HEOPTAaHHUECKUX COSAMHEHUI N3YUYEeHHBIXKIIACCOB;

® [IPOBOJWTH OMNBITHI, IOATBEPKIAOIINE XUMHUYECKHE CBOWCTBA H3YYEHHBIX
KJIACCOB HEOPTraHNYECKUXBEIECTB;

® PAacnoO3HAaBaTh OIBITHBIM IIYyTEM PACTBOPHI KUCIOT U LIEJIOYEH 110 U3BMEHEHUIO
OKPAaCKMMHINKATOPA;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXKY KIaCCAaMU HEOPIraHUYECKUXCOEIMHEHMNI;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona JI.1M.MeHnneneesa;

e OOBACHATH (PU3UYECKHIM CMBICT aTOMHOTO (TIOPSIKOBOr0) HOMEpa XMMHUYECKOIO

JJIEMEHTa, HOMEPOB TIpyHIbl W IlepuoAa B  IEPUOJUYECKOM  CUCTEME

.M. MeHneneena;

® OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CTPOEHUSI aTOMOB, CBOWCTB JIEMEHTOB B
IpezAeiax MajiblX IEPUOIOB U TJIABHBIXIIOATPYIIIL;

® XapaKTepHu30BaThb XMMUYECKHE 3JIEMEHTHI (OT BOJOPOJA 10 KaJbliMsl) HA OCHOBE

uX TOJOXKeHHs B mnepuoauueckoil cucreme J[.M. MenneneeBa u ocoOGeHHOCTEMH

CTPOEHHUsI UXaTOMOB;

® COCTaBJIATH CXEMBI CTPOEHUS aTOMOB NEPBbIX 20 IEMEHTOB NIEPUOANIECKON
cuctemsl /.M. MeHaeneena;

® PACKpBIBaTh CMBICII OHIATHI: «XUMUYECKAs CBI3b»,<«AJIEKTPOOTPULIATEIBLHOCTB Y,

® XapaKTepu30BaThb 3aBHUCHUMOCTh (PU3UYECKMX CBOICTB BELIECTB OT THIIA
KPUCTAJUTMYECKOMPEIIETKH;

® OIpPENEATh BUJ XUMUYECKOU CBSI3M B HEOPTaHUYECKUXCOCAMHEHUSAX;

e u300paxaTb CXeMbl CTPOCHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU
BHUJIAMU XUMUYECKUXCBS3EH;

® DACKPBIBATh CMBICII IOHATUH «MOHY, «KATHOH», «AHUOH,«3JIEKTPOIUTHI»,

«HEINEKTPOJIUTHLY, «AIEKTPOIUTHUECKAS AUCCOLUALUAY», KOKUCIUTEID), «CTEIICHb

OKHCJICHU» «BOCCTAHOBUTEIDY, «OKUCICHHUE), «BOCCTAHOBIICHUEY,

® OIPENEIATh CTEIEHb OKUCIECHUS aTOMa DJIEMEHTA BCOCAUHEHUY;

® DPACKPBIBATh CMBICII TEOPUH IEKTPOIUTHYECKOUIUCCOLIHALINN;

® COCTaBJISITh YPABHEHUS JICKTPOTUTHICCKON TUCCOIUAITMUKHICIIOT, MEI0UeH,
COJIEH;



® OOBACHATH CYIIHOCTH MPOIECCa IIEKTPOIUTHYCCKON TUCCOUAITIN M PEaKITuii
HOHHOI000OMEHa;

® COCTaBIISITh TIOJHBIC M COKPAIIEHHBIC NOHHBIE YPABHCHHSI PEaKIIMIOOMEHA;

® OMmpeesATh BO3MOKHOCTh MPOTEKAHUS PEAKIINil HOHHOTOOOMEHA,

® TIPOBOAWTH PEAKIUH, IOATBEPKIAIONINE KAYSCTBCHHBIN COCTAB PA3IMYHBIX
BEILIECTB;

® OMpEeNsATh OKUCIUTEh HUBOCCTAHOBUTED;

® COCTaBJISITh YPABHCHHS OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIHIA,

e Ha3bIBaTh (PAKTOPHI, BIUSIONIME HA CKOPOCTh XMMHUCCKONPEAKIIHH;

® KJIACCHU(PHUIIMPOBATH XUMUYECKHE PEAKIIMH 10 Pa3TMIHBIMIIPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEX]IY COCTABOM, CTPOSHUEM M CBOHCTBAMU
HEMETAJIJIOB;

® TIPOBOJIMTH OIIBITHI 11O MMOJYYSHHUIO, COOUPAHUIO ¥ U3YUCHUIO XUMHUCCKUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YTICKUCIOrO ra3a,aMMHAaKa;

® pacCIO3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BENIECTBA: YIIICKUCIIBIH Ia3 U
aMMHaK;

® XapaKTEepH30BaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHUEM U CBOWCTBAMHU
METaJIOB;

® Ha3bBaTh OpPraHUYECKHE BelIeCTBa MO HX (opMylie: METaH, 3TaH, ATHIICH,

METaHOJI, JTaHOJ, TJHICPUH, YKCYCHas KHCIIOTa, aMUHOYKCYCHas KHUCJIOTa,

CTeapUHOBAs KUCIIOTA, OJICMHOBAs KHUCJIOTa,III0K03a;

® OIICHMBATh BIIMSHUEC XUMHUYECKOTO 3arps3HCHUS OKPYXKAWIICH cpeapl Ha
OpraHHM3MYesI0OBeKa;

® TPaMOTHO OOpAIMIATHCS C BENIECTBAMH B ITOBCEHCBHOMKU3HU

® OIpeNeNsATh BO3MOXKHOCTh TPOTEKAHUS PEAKIUH HEKOTOPBIX TMPEJCTaBUTEIICH

OpPraHMYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJOM, METAlJIaMH, OCHOBAaHUSMH,

rajoreHamu.

BbINnyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

® guidgUCAMb U NPOBEPSIMb  IKCHEPUMEHMAILHO — 2UNOMe3bl O  XUMUHECKUX

Ce0UCMBAX 6Belecms HA OCHOBe UX COCMABA U CMPOeHUsl, UX CHOCOOHOCMU

gcmynams 6 XUMUYECKUe peaxkyuu, o Xapakmepe U HNpOOYKMAX pPAa3IuyHbIX

XUMUYECKUX peam;uzl;
® Xapaxkmepu3oedaniv eeuecmea no cocmaey, CMpPOEHUIO u CG’OIZCI’H@CZM,
ycmanaeiueanib npultuHHO'CﬂeaCWl6€HHbl€ C653U Meofcdy OAHHLIMU

Xapakmepucmukamugeuwecmasda,

® cocmasnsams MOJNEKVIAPHbIe U NOJHble UOHHblE YPAGHEHUs NO COKPAWEHHbIM
UOHHBIMYDABHEHUSIM,

® NPOCHO3UPOBAMb CHOCOOHOCMb Bewecmsa NpPosAGIAmMs  OKUCTUMETbHbIE  UTU

80CCMAHOBUMENIbHBIE CBOUCMBA C YUEmOM CmeneHel OKUCIeHUsl DJIeMeHmO8,

BX00AWUX 8 €20 COCMAB;

® cocmasnams YpAasHeHUus peaxkyuli, COOMEEemCcmeywWux nocie0o8ameilbHOCmu
npespaujenuli Heop2aHUUeCKUX 8ewecme pa3iudHbIXKIACCO8;

® gvlOBUCAMb U NPOBEPAMb  IKCNEPUMEHMATbHO 2UNOMe3bl O  pe3yibmamax

8030€lCmBUs. PA3TUUHBIX PAKMOPO8 HA USMEHEHUE CKOPOCTU XUMULECKOUPeaKyull,

® UCNONL306AMb  NPUOOPEmeHHble 3HAHUA Ol IKONOSUHECKU — CPAMOMHO20
nogeoerust 8 OKpydHcaroujelcpeoe;

® UCNONBL306aMb NpUOOpemeHHble KIlouesble KOMHEemeHyuu npu  GblNOJHEeHUU

NPOEeKmMo8 U Y4eOHO-UCCAe008AMENbCKUX 3A0ay NO U3YYEHUIO CBOUCMS, CHOC0D08

NOLYYEHUs U PACNO3HABAHUABEUECE,

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeCccax,



® Kpumuuecku OMHOCUMbCA K NCEBOOHAYUHOU UHGOpMayuu, Hed0Opoco8ecmHol
peKame 8 cpedCcmseax Macco8OUUHGOpMayuu;

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL N0 XUMUuu O NPAKMU4eckou
0esimenbHOCU YeNl0BeKd,

® cozdasamb MoOenu U cXemvl 0N peulenus Y4eOHbIX U NO3HABAMENbHbIX

3a0a4,; NOHUMAMb  HEe0OX0OUMOCMb  COONIO0eHUS NPEeONUCAHUL, Npeoadedemvlx 8

UHCIMPYKYUSIX RO UCNOTb308AHUIO JIEKAPCME, CPEOCME ObIMOBO XUMUU UOD.

Coaeprxanue 0OCHOBHOT0 001ero oopa3oBanus 1o XuMHH

B cucreme ecrecTBEHHOHAYYHOTO OOpa3OBaHUA XWUMHUS KaKk Y4eOHBIA MpeaMer
3aHMMAaeT BAKHOE MECTO B MIO3HAHUH 3aKOHOB MPHUPOJIBI, (YOPMUPOBAHUH HAYYHOH KapTHHBI
MHUpa, CO3/IaHUM OCHOBBI XMMHUYECKUX 3HAHWUN, HEOOXOAMMBIX Ui MOBCEIHEBHON >KHU3HH,
HABBIKOB 3JJ0POBOT0 U OE30I1aCHOTO JIJIS UEIOBEKa U OKPYKAIOIIIel ero cpeasl oopasa
KHU3HU, a TAKXKE B BOCHUTAHUH SKOJIOIMYECKON KYJIbTYPBHI.

VYcnenHocTs U3ydyeHuss XMMHUU CBsI3aHa C OBJIAJICHUEM XUMUYECKUMS3BIKOM,

coOroieHreM paBuil 6e30MacHoi paboThl MPHU BHIMOTHEHUH XUMUYECKOTO3KCIIEPUMEHTA,
OCO3HAHHWEM MHOT'OYHUCIIEHHBIX CBA3€M XUMHHU C IPYTUMH NIPEAMETaMHU HIKOJIBHOTO Kypca.

[Tporpamma BKIIOYaeT B ceOs OCHOBBI HEOPTaHWYECKOH M OPraHUYECKONXHUMUH.

['maBHOMUIECUTTPOTPAMMEBISBIISCTCSICO3IaHNE0a30BOrOKOMITIICKCAOTIOPHBIX3HAHUIIIO
XUMHUH, BEIPAKECHHBIX B ()OpPME, COOTBETCTBYIOIICH BO3PACTy 00YUaIOIIUXCS.

B conepxaHnm naHHOTO Kypca IpPEICTaBICHbl OCHOBOIIOJIAraloIIMEe XMUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIONIME M3yYE€HHE COCTaBa U CTPOEHUS  BEIIECTB,
3aBHCHUMOCTH UX CBOMCTB OT CTPOEHHs, IPOTHO3UPOBAHNE CBOMCTB BEILLECTB, UCCIEJOBAHHE
3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPALLECHNUN U ITyTeW yIpaBICHUS UMHU BLEISAX
IIOJIy4EHUS BEIIECTB U MaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3y4YEHMs] HEOPIaHMYECKONM XMMHMH COCTaBJISIET aTOMHO-
MOJIEKYJIIpHOE yueHue, [lepuognueckuit 3axkon .M. MenzaeneeBa ¢ KpaTKUMH CBEACHUSAMU
O CTPOCHMM aTOMa, BUJIaX XMMHUYECKON CBSA3HM, 3aKOHOMEPHOCTSX MPOTEKAHUSXUMUYECKUX
peaKuuid.

B m3ydyenun kypca 3HauMTeIbHAas POJb OTBOAUTCS XUMUYECKOMY OJKCIIEPUMEHTY:
MIPOBEJICHUIO MTPAKTUUECKUX U JIaDOPATOPHBIX padOT, ONMMCAHUIO PE3YJITaTOB YUEHUUECKOTO
JKCIIEPUMEHTA, COOIIOACHNIO HOPM U MpaBuil 0e30macHON paboThl B XUMUYECKOM
nabopaTopHH.

Peanuzanus gaHHO# mporpamMmsl B Ipolecce 00yueHus: H03BOJINTOOydarouMCs

YCBOUTHKIIIOUEBBIEXUMUYECKUEKOMIIETEHIIUUUTIOHIThPOJIbU3HAYEHUEXUMUNCPE TN
JIpPYTUX HAYK O MPUPOJE.

N3ydenue npenmera «Xumus» B 4acTH (GOPMUPOBAHUS Y OOYUAIOLIUXCSI HAYYHOTO
MHUPOBO33PEHHS, OCBOGHMsSI  OOIIEHAy4YHbIX METOAOB  (HaOIIOJIeHHe, W3MepeHue,
HKCHEPUMEHT, MOJAETUPOBAHNE), OCBOCHHUS MPAKTUYECKOTO NMPUMEHEHUS HAay4YHBIX 3HAHUI
OCHOBAaHO Ha MEXIPEIMETHBIXCBA3SIX C mpenMeramu:«buonorus», «'eorpadus»,
«Hcropus», «JIuteparypan, «MaremaTHKa», «OCHOBBI 6e30macHOCTH
KHU3HEIEATENbHOCTHY, «Pycckuil A3b1Kk», «DU3MKa», « IKOIOTHSI».

IIepBoHayaabLHBbIE XMMHYECKHE TIOHATHS

[Ipeamer xumuu. Tena u BemiectBa. OCHOBHBIE METOJbI TO3HAHUS: HAOJIOJECHUE,
1/13MepeH1/1e, 3KCHepI/IMeHT. cDI/IS.I/I‘-ICCKI/IQ U XUMHUYCCKUC ABJICHHUA. I’II/ICTBIG BeIIECCTBA U
cmecu. CrocoObl paznesneHusi cMmeceid. Atom. Morekyna. XUMUYECKUM SJIEMEHT. 3HaKH
XUMHUYCCKUX DJICMCHTOB. HpOCTBIe M CJIOKHBIC BCIICCTBA. BEUICHTHOCTB. 3aKOH



MOCTOSTHCTBA COCTaBa BemiecTBa. Xumudeckue dopmynsl. HMuaekcbl. OTHOCHTENbHAS
aTOMHAsl M MOJIEKYyJIIpHast Macchl. MaccoBasi 101l XUMHUYECKOrO AJIEMEHTA B COCIMHEHUU.
3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHHA. KoaddunmenTsl. YcioBus u
MPU3HAKHU IPOTEKAHUS XUMUYECKUX peakuuii. MoJib — eIMHHIA KOJTMYECTBA BEIIECTBA.
MognsipHast macca.

Kucaopoa. Bogopona

Kucnopon — xumuueckuid sneMeHT U mpocTtoe BemiectBo. O30H. CocTaB BO3ayXa.
@u3nyecKue U XUMMUYECKUE CBOMCTBA Kuciopoaa. [lonydeHue u nmpuMEeHEHHUE KHCIOpOoAa.
TennoBoi 3 dext xumuyeckux peakuuid. [loHaTHE 00 3K30- U SHIOTEPMUUYECKHUX PEAKITHIX.
Bomopox — XuMHuYecKHid 3JIEMEHT M MPOCTOE BemEeCTBO. (DHU3MYECKHE M XUMHUYECKHE
cBoiictBa Bojopoxaa. I[lomyuenue Bomopona B saboparopuu. Ilomydyenume Bomopoma B
npoMblIeHHOCTH. [lpumenenue Bomopoaa. 3akoH ABoraapo. MoisipHblii 00beM Ta3oB.
KagecTBeHHBIE peakiiy Ha ra3000pa3HbIe BeeCcTBa (KUCI0po, Bogopoa). O0beMHbIe
OTHOIIIEHUS ra30B MPU XUMHUYECKUX PEAKIUAIX.

Boga. PacTBopsl

Bona B mpupone. KpyroBopor Boasl B mpupojge. Puznmyeckne HXUMHYECKHUE
cBoiicTBa BoAbl. PacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. KoOHIEHTpaluspacTBOPOB.
MaccoBas 10151 paCTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPraHUYECKUX COeTUHEeHU

Oxcunpl.  Knaccudukanusa. Homenknarypa.dusnueckue CBOMCTBA OKCHJIOB.
Xumuyeckue cBocTBa okcuoB. [lonyuenne u npumenenre okcuaoB. OCHOBaHUS.
Knaccudukaums. Homenknarypa. ®Pusnueckue cBoMcTBa ocHoBaHuM. [lomydeHue
OCHOBaHMI. XMMHYECKHUE CBOMCTBA OCHOBaHMM. Peakiusa HelTpanuzauuu. KucioTsl.
Knaccudukanus. Homenknarypa. @usndeckue cBorictBa kuciot.[lonyyenue u npumeHeHue
KHMCJIOT. XMMHUYECKHE CBOMCTBA KUCIOT. MHaukaTopel. I3MeHeHne OKpacKyu MHAUKATOPOB B
pasznuusbix cpenax. Comu. Knaccudukanusa. Homenknatypa. @usndeckie CBOMCTBa COJEH.
[Tonyyenue u npuMeHeHne cosieil. XMMUYECKHUE CBOMCTBA cojiel. ['eneTnyeckas CBs3b
MEXy KJaccaMy HeOpraHuuecKux coequHenwuid. [Ipobiema 6e30macHOro uCnoab30BaHus
BEIIECTB U XUMHUYECKHUX PEAKIMI B MOBCEAHEBHOM )KU3HHU. TOKCUYHBIE, TOPIOYHE U
B3PBIBOONIACHBIE BelllecTBa. brITOBast XUMHUECKasi TPaMOTHOCTb.

Crpoenue aroma. Ilepuoguveckmii 3aKOH M TeEPUOAUYECKAs CHCTEMA
xumMuvecknx jaemMeHToB [[.1. MenaeneeBa

Crpoenue atoma: s1po, sHEpreTuyeckuii ypoBeHb. CocTaB sijpa aroma: MPOTOHHI,
HenTpoHsl. M3otonel. [lepuonnuecknii 3axkon .M. MenneneeBa. [lepuoanueckas cucrema
xumuueckux snemeHToB .M. MenaeneeBa. @u3ndyeckuii CMbICT aTOMHOTO (TTOPSIKOBOTO)
HOMEpa XHMMHYECKOr0 3JIEMEHTa, HOMEpa TPYNIbl U MEPUOJA MEPUOJUYECKON CHUCTEMBI.
CrtpoeHre »SHEpreTM4ecKnx YypoBHEH aromMoB TiepBbIX 20 XUMHUYECKHX DJIEMEHTOB
nepuoanueckoi cucremsl J[.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHSI CBOICTB aTOMOB
XMMHYECKHUX DJIEMEHTOB M HMX COCIMHEHUH HAa OCHOBE IIOJIOKECHHS B IIEPUOAUYECKON
cucteme/l.M1.MenneneeBanctpoenusaroma.3Hauenuel lepuoanyeckorozaxonall. M.
Menneneena.

CrtpoeHue BemecTB. XUMHYECKasi CBSI3b

DNEeKTPOOTPULIATETbHOCTh ~ aTOMOB ~ XMMHUYECKMX  3JIeMEHTOB. KoBajeHTHas
XUMHUYECKas CBS3b: HEMOJISIpHAS U noJisipHasd. [loHsiTHE O BOAOPOAHOM CBSI3M U €€ BIUSHUU
Ha (U3MYECKHE CBOMCTBA BEIIECTB Ha MpuMepe Boiabl. MoHHas cBsa3b. MeTanmmndeckas
CBA3b. THWINBl  KPUCTAUIMYECKUX  PEIIETOK  (aTOMHasi, MOJICKYyJsApHas, HOHHAas,
MeTaJITu4ecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT TUMAKPUCTAIUTMYECKOM
pELIETKHU.

XuMHYeCKHE PeaKInu

IlonsaTHEe O CKOPOCTHM XMMHUYECKOW peakiuu. DakTopbl, BIMSIOINIME HA CKOPOCTh
XuMHudeckon peakiuu. [lorstre o katanuzaTope. Knaccudukaiys XHMAYSCKUX PEAKITHIIIO
Pa3IMYHBIMIPU3HAKAM: YUCITYUCOCTABYUCXOAHBIXUIIOJTYYEHHBIXBEIIECTB; U3MEHEHUIO



CTETIEHEeW OKHCJICHHUS aTOMOB XMMHMUYECKHUX DJIEMEHTOB; MOTJIOLIECHUIO WA BbIIEICHUIO
SHEPIUU. DIEKTPOIUTHUYECKAs TUCCOIMALUSA. DJICKTPOIUTHl U HEINEKTPOIUTHL. VOHBI
Karuonsl u annonsl. Peakiinu MOHHOTO oOMeHa. YCIIOBUS NMPOTEKAHHs PEaKIMil HOHHOTO
oOMeHa. DJEeKTpONUTHYECKass IUCCOIMAMi KHCIOT, Inenoded u coneid. CreneHs
okucienusa. OnpeneneHue CTENEHH OKHUCICHUS AaTOMOB XHMHUYECKUX DSJEMEHTOB B
coequHeHusx. Okucnautens. BoccranoButens. CylIHOCTHOKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil.
Hemeranasl IV — VII rpynn u ux coexuHeHust
[TonoxxeHrne HEMETAIUIOB B MEPUOJAMYECKON CUCTEME XMMHUYECKHX 3jieMeHTOB J[.1.
MenneneeBa. OOmue CBOHCTBa HeMeTaioB. ['ajoreHbl: (QHU3MUECKHE U XHMHUYECKHE
cBoiicTBa. CoeTMHEHHS TaJIOTEHOB: XJIOPOBOJIOPO, XJIOPOBOJAOPOIHAS KHCIOTa U €€ COJIH.
Cepa: ¢usnyeckne n XxumMuueckue cBoicTBa. CoeTMHEHHs Cephl: CEPOBOJIOPOI, CYIb(OUIbI,
okcuabl cepbl. CepHas, CepHHCTas M CEPOBOJOPOJAHAs KHCIOTHI W HUX COJH. AB3OT:
¢busnveckne u xumuueckue cBoiictBa. Ammuak. Comn amMmoHust. OKCcHIBI a30Ta. A30THas
kucnota u ee conu. Pochop: ¢puznueckue u xumudeckue cBoiictBa. Coenunenust gocdopa:
okcua ¢Gochopa (V), oprodochopHas KuCIOTa U €€ COMH. YIIIEpoid: (U3UYECKHUE U
XUMHYECKHE CBOMCTBa. AJUIOTpOmHsS yriepoda: anma3, rpaput, KapOuH, (QyiaepeHsl.
Coenunenus yraepoaa: okcusl yraepoaa (1) u (IV), yroiapHas KuciaoTa u ee CoIH.
KpemHuuii u ero coeguHeHusl.
MeTajljibl M MX COeTMHEHUsI
[TonoxeHne METAIIIOB B IEPUOANYECKON CUCTEME XUMUYECKUX d1eMeHToB J[.1.
MenpeneeBa. MeTtamisl B pUpojie U o01mue crnocoObl ux nonydeHus. O6mue puzndeckue
cBoiicTBa MeTayuioB. OOIIMEe XMMHYECKHE CBOMCTBA METAJIOB: PEAKIMH C HEMETaJUIaMH,
KHCIIOTAMHU, COJIAMH. OJEKTPOXUMHUYECKUW psn HanpsbkeHud wmertamioB. lllemounsie
METaJuTbl U UX coequHenus. ll{enouno3emMensHble METAIUTBI U UX COSNMHEHHS. ATIOMUHHIA.
AmMdboTepHOCTh OKCcHIa U THAPOKcUAa amtoMuHus. XKene3zo. CoequHeHHs JKene3a U uxX
CBOMCTBa: OKCHUJIBL, TUAPOKCU BT U conu kene3a (11 u 111).
IlepBoHaya/LHBIE CBeIEHUS 00 OPraHMYECKUX BeleCTBaxX
[TepBoHayabHBIE CBEIEHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTIIEBOIOPO/IBL:
METaH, 3TaH, 3TWICH. VICTOUHUKH yTIIEBOJOPOIOB: IPUPOAHBIN ra3, He(Th, yroib.
Kucnoponcoaepxaiue coeTMHeHHs: COUPTHI (METAaHOJI, ATAHOJI, TJIMIIEPUH), KapOOHOBBIE
KHCIOTHI (YKCYCHasl KUCJIOTa, aMUHOYKCYCHAsl KHCIIOTa, CTeapUHOBAs M OJICMHOBAs
KHCIIOTHI). bronornyeckn BakHbIE BENIECTBA: )KUPBI, TIIIOK03a, OETKH. XUMHUYECKOe
3arpsi3HEHUE OKPYKAOLIEH cpeJibl U ero MocaeICTBUS.
Tunbl pacyeTHBIX 3a/1a4:
1.BplunicieHre MaccoBOM JOJIM XMUMHMYECKOro »3JeMeHTa 1o Qopmyie
COCIMHEHMUSI.
YcranoBieHue npocteiiiei GopMyIibl BEIIecTBa 0 MACCOBBIM JIONSM XUMHUECKUX
AIIEMEHTOB.
2. Brruncnenus mo XuMHYECKUM yPaBHEHUSM KOJIMYECTBA, 00beMa,MacChl
BEIIECTBA 10 KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB MIIM MPOTYKTOB PEAKITUH.
Pacder MaccoBoii 101 pacTBOPEHHOTO BEIIECTBA BPACTBOPE.
IIpumepHbIe TeMbI NPAKTHYECKUX PAdOT:

1. JlaGopaTtopHoe obopynoBaHue U preMbl oopamieHus ¢ HuM.IIpaBuna
6e30macHoil paboThl B XUMUYECKOH JIaOOpaTOpHUH.

2. OuncTKa 3arpsA3HEHHON MOBAPEHHOM COJIH.

3. [Ipu3HaKy IpOTEKAHUSA XUMAYECKUX PEAKLIAMN.

4. [Tonmyyenune KucIOpPOaa U H3YUYECHUE €0 CBOMCTB.

5. [Tonydyenue Bogopoaa U U3y4EHUE €ro CBOMCTB.

6. IIpuroroBneHue pacTBOPOB C OIPEAEIECHHONM MAacCOBOM JoJed

pPacTBOPEHHOTO BELICCTBA.



7. Pemrenne sxcriepuMeHTanbHbIX 3a1a4 10 TeMe «OCHOBHBIEKIACCHI
HEOPraHUYECKUX COCIUHEHUI.

8. Peakiinu nousoro oomMexa.

9. KauecTBeHHBIE peaKI[iKX Ha HOHBI B PACTBOPE.

10. [TonydeHne aMMHuaKa U U3y4eHHE ETOCBOMCTB.

11. [TonydyeHne yIriIEKHCIIOTO ra3a U U3y4YeHHEe ErOCBOMCTB.

12. Pemenune sxciepuMeHTabHBIX 3a1a4 1Mo Teme «Hemeramsr [V VI
TPYIII U UX COCIUHECHUID.

13. Pemenune skcriepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTauibl HuX
COCIUHECHHS.

8 kiacc

IlepBOoHaYa/IbHBbIE XMMHYECKHECTIOHSTHSA

[Tpenmer xumun. Tena u gewgecmea. OcHo8Hble MemoObl NO3HAHUA: HAONI0OeHUe,
usmepenue, sxcnepumenm. DU3NYECKHE W XHUMUYECKHE sABICHMS. UHUCTble BeUIeCTBA H
cmecu. CriocoObl paznenenusi cmeceid. AToM. Mosekyna. XUMHUECKUN 3I€MEHT. 3HaKH
XUMHUYECKUX 3JeMEHTOB. [IpocTble M ClOXKHBIE BellecTBAa. BalleHTHOCTb. 3akou
nocmosHcmea cocmaea eewjecmea. Xumuueckue (opmynbsl. MHaexkcbl. OTHOCUTENbHAS
aTOMHasl U MOJIEKYJISIpHasi Macchl. MaccoBasl 10J11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUM.
3aKOH COXpaHEHHUsl MacChl BelleCcTB. XuMuueckue ypaBHeHus. Koapduuuentsl. Ycnosus u
MPU3HAKKU TMPOTEKAHUS XUMHUYECKHX peakuuid. Mojab — eIuHuIa KOJIMYecTBa BEIIECTBA.
Momnsiprasimacca.

Kucaopoa. Boxopon

Kucnopon — xumudeckuit aeMeHT u mpocTtoe BemectBo. Ozon. Cocmas 6030yxa.
dusnueckue 1 XUMHUYECKUE CBOMCTBA KUCIOPoaa. Tennogou a¢hghexm Xumuueckux peakyuii.
Ilonamue 06 3k30- u sH0OmMepmuyeckux peakyusx. Bopopon — XUMHUECKUH 3JEMEHT U
npocToe BemecTBO. PU3NUecKne M XMMHUYECKHME CBOMCTBA BOJOPOJA. 3aKOH ABOraapo.
Momsipablii 06beM Ta30B. OObeMHBIC OTHOIIIEHUS Ta30B MTPU XUMHUYECKUX PEAKITHIX.

Bopaa. PacTBops!

Booa 6 npupooe. Kpyzoeopom 600vl 6 npupoode. Quzuueckue u XumuyecKue
ceoticmea 600bl. PacTBopbl. Pacmeopumocmsv éeujecms 6 6ode. KOHIIEHTpalus pacTBOPOB.
MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBa BPaCTBOPE.

OcHoBHbIE KJIacChl HEOPraHMYECKUX COeIHHeHM It

Oxcunpl.  Knaccupukanus. Homenknatypa. Qusuueckue ceoticmeéa  OKCUOOS.
XUMUYECKHe CBOHCTBa OKCHIOB. [lonyuenue u npumenenue oxcudos. (OCHOBaHUS.
Knaccudukanms. Homenknarypa. Q@usuueckue ceolicmeéa ocHosanutl.  llonyuenue

OCHOBaHuU. XUMUYECKUE CBOMCTBA OCHOBaHUM. Peakiusa Heltpanuzauuu. KucioTsl.



Knaccupukanus. Homenknarypa. Qusuueckue ceoticmeéa kuciom. Ilonyuenue —u
npumenenue xKuciom. XUMHUYECKUE CBOWCTBA KUCIOT. MHaukaropsl. M3mMeHeHne okpacku
MHIUKATOpOB B pasznuuHbix cpenax. Conu. Knaccudukauusa. Homenknarypa. @usuueckue
ceouicmea coneu. Ilonyuenue u npumenenue coneu. XUMHUYECKHE CBOMCTBa COJEH.
lenernyeckass CBsI3p  MEXAY KiacCaMH HEOPraHWYECKHX COequHeHwi. [Ipobrema
0e30nacHo20 UCNOIL308AHUS GeUleCm8 U XUMUYECKUX Pearyuli 8 NOBCEOHEBHOU JICU3HU.
Toxcuunvle, 2oprouue u 63pvlgoonacHvle gewecmsa. boimoesas xumuveckasaepamomnocme.

Crpoenue aroma. Ilepumoauveckuii 3aKOH ¥ NepUOAHYECKASs CHCTeMa
xuMuueckux 3jaemMeHToB .. MeHaeeeBa

Crtpoenue aroma: sipo, SHEpreTuueckuit yposeub. Cocmag si0pa amoma: npomoHbl,
HetumpoHnvl. M3omonuwl. 1lepuoandeckuit 3akon J[.M. MenaeneeBa. Ilepuoauueckas cucrema
xuMudeckux daemeHToB [[.M. MenneneeBa. @U3HMYECKU CMBICT aTOMHOTO (ITOPSAKOBOTO)
HOMEpa XHMHUYECKOrO 3JIEMEHTA, HOMEpA TPYMIbl U IMEpUOJa MEPUOIUYECKON CUCTEMBI.
CrpoeHre »SHEpPreTHYecKMX YpoBHEW aroMoB TMepBbIXx 20 XHMHYECKHUX JJIEMEHTOB
nepuoanueckont cucremsl [[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB aTOMOB
XUMHUYECKUX HJIEMEHTOB M HMX COEAMHEHUH Ha OCHOBE IIOJOKEHHUS B IMEPUOIUYECKOMN
cucteme .. MenneneeBa u crpoeHusi aroma. 3HadeHue [lepmommnueckoro 3akona J[.U.
Meneneesa.

CtpoeHue BeulecTB. XUMHYECKas CBA3b

DnekmpoompuyamenbHoCmy —~ AmomMo8 — Xumudeckux anemenmos. KoBaneHTHas
XUMHYECKasl CBsI3b: HEMOJSIpHAs U ToNApHas. [louamue 0 6000pOoOHOU C8A3U U ee GIUAHUU
Ha ¢husuueckue ceolicmea eewjecms Ha npumepe 600vi. VIoHHas cBs3b. Mertamumnueckas
CBS3b. Tunvl  KpUCmMAaiIuyeckux  peuwemox  (amomHas,  MOAEKYIAPHAS,  UOHHAS,
Memaniuyeckas).  3asucumocmv  QUIUYECKUX ~— CBOUCME  gewecme  om  muna
KPUCANIUYECKOUPeUlemKu.

XuMUYeCKUe peakiuu

Ilonsamue o ckopocmu xumuueckou peakyuu. Paxmopwl, enufiowjue Ha CKOPOCMb
xumuueckou peaxyuu. Ilonsmue o kamanuzamope. Knaccupukanus XUMUYECKUX peaKIni
M0 pPa3jMYHbIM TMpPU3HAKAM: YHUCIYy W COCTAaBy HCXOIHBIX M TIOJYYEHHBIX BEIIECTB;
W3MEHEHUIO CTEIEHEH OKHUCIEHUS aTOMOB XHMHUYECKMX JJIEMEHTOB; IMOIJIOMIECHUIO WIN
BBIJICJICHUIO SHEPTUU. DNEKTPOJIUTUYECKAS JUCCOLMAIUSA. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Honbl. Katronsl u aHnoHbl. Peakunu MOHHOTO OoOMeHa. YCJIOBUS NMPOTEKAHUS pEeaKIui
WOHHOTO OOMEHa. DJIEKTPOJUTHYECKAss AUCCOIMAIIHMS KHUCIOT, menouel u coneid. CTeneHb

OKHCIICHU. OnpeneneHHe CTCIICHHU OKHUCJIICHHUA aTOMOB XMMHWYCCKUX 3JICMCHTOBB



COCANHCHUAX. OKHCIUTEIIb. BoccranoBuTelsb. CYH_[HOCTB OKHUCIHUTCIIbHO-

BOCCTAHOBUTEJIbHBIXPEAKIIMA.

9 kJaacc

Hemeranusl 1V — VI rpynn u ux coeaunenus

ITonoxeHnne HEMETAIUIOB B NEPUOJNYECKONM CUCTEME XMMHMUYECKUX nemeHToB [[.M.
MenpeneeBa. OOmmue cBoiicTBa HeMeTawioB. Dusnueckre M XUMHYECKHE CBONCTBA
Bogopona. Ilomydyenue Bomopoma B sabopatopuu. [lomydenwe  Bojopoma B
MpOMBIIUIEHHOCTH. [Ipumenenne Boaopona. dusnueckne M XMMHYECKHE CBOWMCTBA
kucinopona. [lomydyeHne U npuUMEHEHHE Kuciopoaa. KadecTBeHHblE peakIuu Ha
razoo0pasHble BellecTBa (KUCIOPOA, BOJAOPOJ). ['amoreHsl: (Qu3MUECKHe U XUMHYECKHE
cBoiicTBa. COeIMHEHUS TAJIOTEHOB: XJIOPOBOAOPOA, XJIOPOBOJOPOIHAS KHCIOTA U €€ COJIH.
Cepa: puznueckue u xumudeckue cporictBa. CoelMHEHHUs Cepbl: CEPOBOIOPOA, CYIb(UIbI,
okcuael cepel. CepHas, ceprucmas u cepo8OOOPOOHAs KUCIOMbl W UX CONH. A30T:
¢busnueckue U xuMuueckue cBoictBa. AMmuak. Conu amMmoHusi. OKcHUIBI a30Ta. A30THas
kuciota u ee coinu. Pochop: pusndeckue n xumuyeckue cpoiicrsa. Coeannenus pocdopa:
okcua (Gochopa (V), oprodochopHas KuCIOTa W €€ COMU. Yriuepod: (u3ndeckue u
XUMUYECKUE CBOWCTBA. Aniomponus yerepooa: aimas, epagum, KapOuH, ¢hyriepeHul.
Coenunenus yraepopa: okcuael yraepoxa (II) m (IV), yromphas kuciora um ee COJH.
Kpemnuii u eco coedunenus.

Metanabl M MX coeJMHEHUS

Ilonoscenue memannog 6 nepuooudeckou cucmeme Xumuyeckux dnemenmos J{.H.
Menoeneesa. Memannwt 6 npupode u odbwue cnocobwl ux noayuenus. Obwue usuyeckue
ceoticmea memannog. O0IIMEe XUMUYECKUE CBOMCTBA METAJUIOB: PEaKIMM C HEMEeTalllaMH,
KHCJIOTaMHU, COJISIMU. JIeKmpoxumuyeckuil psao Hanpsicenuti memannos. lllenodnbie

MCTaJIbl U UX COCAUHCHUA. H_[eJIO‘IHOS.eMCJIBHBIe MCTAJJIbl 1 UX COCAMHCHUA. ATIOMUHHIA.



AmdoTepHOCTh OKCHAAa W TuUApokcuna amomuHus. JKemezo. CoeauHeHUs Kene3a U UX
CBOWCTBA: OKCHUJIbI, THAPOKCU bl 1 cou sxene3a (11 u I11).

IlepBoHayabHbIE CBe/IeHNSI 00 OPraHM4YeCKUX BelecTBax

[lepBoHayanbHbIe CBEACHHUS O CTPOCHHHM OPraHUYECKUX BEIIECTB. YTJIEBOJOPOJIBI:
METaH, 3TaH, JITWIEH. McmouHuku Yyene8o00pooos: NpupoOHbulil 2as, Hegpmb, Veoib.
Kucnoponacoaepxkaiue COeIUHEHUS: COUPTHI (METaHOJ, ATAHOJ, TIIHMIEPUH), KapOOHOBBIC
KHCIOTHI (YKCyCHasi KHCIIOTa, aMHUHOYKCYCHAasi KHUCJIOTa, CT€apuHOBasi U OJIEMHOBAs
KHCIIOTHI). bHOJOrMYeckr BajkKHbIE BEIECTBA: JKUPbI, TJIIOKO3a, Oenku. Xumuueckoe
3a2ps3HeHUe OKpyicarouieli cpeovl U e20 NoCae0CmsUs.

THnbI pacyeTHBIX 32/1a4:

4, Brerurcnienne MaccoBOW JIONMM  XUMHYECKOTO JJIEMEHTa 10  (dopMylie
COETUHEHUSI.

Yemanoenenue npocmetiweti popmynvl eewyecmea no Macco8bimM OOJAM XUMULECKUX
9/1eMEeHMO8.

5. Brruncnenus mo XuMUYECKMM ypaBHEHUSIM KOJIMYECTBA, 00bEMa, MaCChI
BEILIECTBA 10 KOJIMYECTBY, 00bEMY, MAaCCe PEareHTOB MU MPOIYyKTOBPEAKIIUH.

6. Pacuer maccoBoii 10511 paCTBOPEHHOTO BEIIECTBA BPACTBOPE.

IIpuMepHbIe TEMbI NIPAKTHYECKUX PaldOT:

14.  JlaboparopHoe o6opyoBaHuE U NpHeMbl oOpateHus ¢ HuM. [IpaBuiia

6e3o0macHoll paboThl B XUMHUYECKOWIa00paTOPHH.

15.  OuwucTtka 3arpsi3HEHHOH MOBAPEHHONCOIH.
16.  IIpusHaku mpoTEKaHUS XUMUYECKUXPEAKIUH.
17. [Tonydyenue kucnopoaa U U3y4eHUE EroCBOMCTB.

18. [Tonydyenue Bogopoa U U3y4eHUE ErOCBOMCTB.

19.  TlpuroToBieHWe  pacTBOPOB C  ONpPEACICHHOH  MaccoBOM  Jonei
pacTBOPEHHOIOBEILIECTBA.

20.  Pemenue SKCIEPUMEHTAIBHBIX 3amad 1o TeMe «OCHOBHBIE KJIaccChl

HeOpraHI/I‘-ICCKI/IXCOCﬂHHCHHﬁ)).

21. Peakiun nonHoroooMena.

22.  KauecmsenHvie peakyuu Ha UOHbL BPACMBODE.

23.  Ilonyuenue avmuaxa u usyuexue e20Ce0lUCms.

24.  Ilonyyenue yenekuciozo 2asa u uzyieHue e20c8oucme.

25. Pewmenne skcnepuMeHTanbHbIX 3a1a4 1o teme «Hemeramnsl IV — VII rpynn u
UXCOCIUHECHUI.

26. Pemenue skcriepruMeHTaIBHBIX 3a/1a4 TI0 TeMe «MeTaJlTbl U UXCOCTUHECHUSI.



[TpoGiembl 6€30MacHOTO MCIIOJIB30BAHUS BEIIECTB M XUMUYECKHUX PEAKIIHI B TOBCETHEBHON
KU3HH, a TAK)KE OBITOBAsI XUMUYECKAsi TPAMOTHOCTh PACCMaTPUBAIOTCS HA YPOKaxX B
MPOILECCE U3YUCHUS BCEro Kypca XUMHUU.

IIpakTr4yeckue 3aHATHS 10 XUMHH
8 kiace
Ipaxmuueckas paboma Nel. IlpaBuna TeXHUKHA OE30IMACHOCTH MPH pabOTE B XUMHUYECKOM
kabunere. [IpreMbl oOpatieH s ¢ J1a00paTOpHBIM 00OPYJIOBaHUEM U HArpeBaTEIbHBIMU

npubopamu.

Ilpakmuyeckasa paboma Ne2. HabmoaeHus 3a U3MEHEHUSMH, TPOUCXOSAIIMMU C Topsiieit
CBEYOM, U UX ONHUCAHUE.

Ipakmuueckasn paboma Ne3. OuucTKa 3arps3HEHHON TOBAPEHHOM COJIH.

Ilpakmuueckas paboma Ne4. [IpurotoBieHnue pacTBOpa caxapa U pacdeT ero MacCOBOM
JI0JI B pacTBOPE.

IIpakmuyeckasn paboma Ne5. IIpu3Haku XUMHUYECKUX PEAKIIUH.
Ipaxmuueckas paboma Ne6. Peakuiuyn HOHHOTO OOMeEHa.

Ipaxmuueckas paboma Ne7. Penienne 3KCIEpUMEHTANTBHBIX 3a/1a4 110 TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

KJIaccC

IIpakmuyeckasn paboma Nel Penenne s5KCIepUMEHTAIBHBIX 3a/1a4 HA pAaCllO3HABaHUE U
MOJIy4E€HUE COSMHEHHUI MeTaoB(24).

IIpakTuxkym 2. CBoiicTBa cCoeIMHEHUH HEMETAIIIOB 34

Ilpakmuueckas paboma Ne2 Penienne sKkciepuMeHTATBHBIX 3a1a4 1o Teme «lloarpymma
raJIOre€HOBY.

Ilpakmuyeckasn paboma Ne3 Pemenne s3KCiepuMEHTANbHBIX 3a/1a4 110 Teme «lloarpynmna
KHCIIOPOJIa».



Ipaxmuueckas paboma Ne4 Tlonyuenue, cobupanue u pacnosnaBanue ra3os. ([lomydenue
KHCIIOpO/ia U u3y4yeHue ero cBoiicTB. [lonydyeHne Bogopo/ia U u3y4eHue ero CBOMUCTB.

[Toryuenue amMmmuaka v u3ydeHue ero cBoicTB. [lonydeHue yriaekucioro rasa u
W3Y4YEHHE €ro CBOMCTB).

Y4yeOHO-TeMaTHUYeCKOe INIAHUPOBaHMe 8 KJacce

Ne|  Ha3Banme pazzena, KonnuecTBo yacos
rjiaB Bcero | U3 Hux (popmbI KOHTPOJIS)
KOHTPOJIbHBI | MPAaKTHUYECKU
X pabot X paboTt
1 | IlepBoHavambHBIC 18 1 2
TIOHSTHS XUMUHU
2 | BaxHeiimme 17 1 3
MIPeICTaBUTENN
HEOPraHUYECKON
XUMHUH.
KonnuecTBeHHbIE
OTHOIICHUS B XUMHUU
3 | OcHOBHBIE KJIACChI 9 1 1
HEOPTaHUYECKUX
COCAMHEHUI
4 | IlepuoanueckuitzakoH 8
u [ICXD
J.1.Menneneera
5 | Xummuueckast CBSI3b. 12 1
OBP
6 | IloBTOpHUTENIBLHO- 3 1
0000IaroNil YpoKH 3a
kypc. [TA
7 | XuMHS ¥ )KU3Hb 3
UTOTO 70 5 6




TemaTnueckoe niianuposanue (8 kiaacce).

Pa3zgen. Tema. OcHOBHOe coep:KaHue MO0 TeMaM. XapPaKTePUCTUKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH (HA YPOBHE
Y4eOHBIX J1eiicTBHil).

Ne Conep:xanue ypoka Buna nesiTeJIbHOCTH YYeHHKA
Tema ypoka

1.IlepBonavanbHbie noHATHS XuMuM (18 vac)

1 BBoanbIii Ponp xumMum B KM3HU 4eNoBeKa. | PecynamueHvie: NIAaHUPYIOT
MHCTpYKTax 1o Th [TonoxurenbHOE U MOCIE0BATEIBHOCTh CBOUX JICHCTBHI
npu paboTe B OTPULATENIBHOE 3HAYEHUE XUMHUM B | U IPOTHO3UPYIOT UX PE3yibTar.
KaOMHETe XUMUH. KU3HU llo3nasamenvHule.: BHIABUTAIOT
[Ipenmer xumuu. COBPEMEHHOT'0 oO11ecTBa. | apryMeHThl, yCTaHABIUBAs IPUUYUHHO-
Ponb xumun B xu3nu | Pasnmmynoe otHOIIEHME CJIEICTBEHHBIE CBS3H MEXKIY
YeJI0BEKa. JIOJEN K JOCTHKEHUSIM XUMUU: U3Y4aeMbIMU SIBJICHUSMH, U3BIICKAIOT

xemopmms U xemopoOus. HE00X0IMMYI0 HHPOPMAIIHIO U3
HcTounuku XUMHUYECKON IIPOYUTAHHOTO TEKCTA.
MH(pOpMaLIUH. Berparomuecs | Kommynuxamugnvie: yMEOT
OTEUYECTBCHHBIE YUEHBIC-XUMUKHU: (hopMynupoBaTh COOCTBEHHOE

Muxann BacunbeBuy JIOMOHOCOB, | MHEHHE, apI'yMEHTHUPOBATH CBOIO
Jmutpuit IBanoBu4 MeHzeneeB, | TOUKY 3pEHUs, OTCTauBaTh €€ HE

Anekcanap MuxaiinoBuy | BpaxaeOHbIM Ul IpYTUX 00pa3oMm;
bytnepos. JlemoHCTpanuu. | BIaACOT MOHOJIOTHYECKON U
Buneodparmentel UM clalapl, | AMAIOTHYECKOW popMaMu peyH.
WUTIOCTPUPYIOIINE

MOJIOKUTEIBHYIO u

OTPULATENIBHYI0 pOJIb XHMHU B

JKU3HU OOIIeCTBa. B

CTAHOBJICHUE MUPOBOM HAay4HOU

XUMHUHI

BuneodparmeHnTs! u cnaisl,
OTpaXkarollue MePUOJT ATTXUMHUH.
ITopTpeTret M.B. Jlomonocosa, /1.1.
MenneneeBa, A.M. bytneposa, H.
H. Ceménona

2 Metoabl u3yueHust MeTtonabl A3YYEHUS XUMHH. Xapaxmepuzosams OCHOBHBIE METOJIbI
XUMHUH OxcnepuMeHTMOo1eTMpOBaHUE. HU3YYEHUS €CTECTBEHHO-HAYYHBIX
MaTepHaIbHbIE U 3HAKOBBIC WJTU JTVCITATIIINH.
CHMBOJIbHBIE. JleMOHCTpALUH. IIpusooums IpuMeEpPbI MaTepPUATLHBIX
Mogenu, ucnosib3yeMble Ha YpOKaxX | U 3HAKOBBIX WJIM CUMBOJIBHBIX
¢bu3uky, OMOIOTHU U reorpadum. MOJIEJIEN, UCTIOB3YEMBIX Ha YPOKaX

O06bEMHBIE U IIapOCTEpKHEBBIE | (PU3UKU, OMOJIOTHH U reorpaduu.
HEKOTOPBIX XUMUYECKUX BewecTB. | Cobupams 00BEMHBIE U

Mopenn KprucTauIM4eCKuX LIapOCTEPIKHEBBIE MOJEIN HEKOTOPBIX
pemeéTox XUMHUYECKUX BEIECTB
3 ArperaTtHblie ArperaTHble cOCTOSAHUS BemecTB. [ | Paznuuame arperaTHbIE COCTOSTHUS
COCTOsIHHUA BCIICCTB a3bl, XKXUAKOCTH, TBép,III:Ie BCIICCTBA | BCIICCTB.

U ux cBouctBa. B3aumueie | Xapakmepuzosamsv B3aMHbIE
MepexoJbl MEXAY Pa3IMYHBIMU | IEPEXObl MEKIY Pa3IUYHBIMU

arperaTHBIMH COCTOSIHUSIMH | arperaTHbIMH COCTOSIHUSIMH BEIIECTBA
BEIIIECTBA. U WITIOCMPUpOo8ams UX IpuUMepamH.
JleMoHCcTpaIUH. Cobupams nipocTediuii mpudop s

Bugneodparments U | IIOJIy4EHHUs I'a30B U NIPOBEPSTH HA




Calipl KHUCJIOpOAA B PA3IUYHBIX
arperaT ArperatHble = COCTOSIHUS
BEIIIECTB. I"a3wl, KHUJIKOCTH,
TBEP/IbIC BELIECTBA U MX CBOMCTBA.

B3auMHbple  mepexoabl  MexAay
Pa3INYHBIMU arperaTHbIMU
COCTOSIHUSIMU BEILIECTBA.
JdemMoHcTpanuu.
Buneodparments u
ciaiiibl HbIxcocTostHUsX. [IpoBepka
npubopa A IEPMETUYHOCTb.

Bosronka wHadTanuHa, noma WU
OCH30MHOM KUCIOTHI.
JlabopaTopHusle onbITbl. COOpKa
mpocTeiiero npudopa st
MOJIyYEHUs Ta30B U MIPOBEPKA €ro
Ha TCPMCTUYHOCTD IMOJTYYCHHA
ra3oB Ha

TCPMECTHUYHOCTD.

Ilpakmuueckas
paboma Nel.
«3Haxomcmeo ¢
1a60pamopHuIM
o0bopyoosauem.
Ilpasuna mexnuxu
bezonacnocmu npu
pabome 6
XUMUYECKoM
KabuHemey.

3HAKOMCTBO C TaOOPaTOPHBIM
obopynoBanueM. [IpaBuna TeXHUKH
0e30macHOCTH Mpu padboTe B
KaOWHETE XUMHUH.

Pabomamw ¢ nabopatopHbIM
000pyJJ0OBaHUEM U HarpeBaTeIbHBIMU
npubOpaMu B COOTBETCTBHH C
IpaBUJIAMU TEXHUKHU 0€3011aCHOCTH.
Buinoansamo npocreiiime

MaHUITYJIS LU

duznueckue ABICHUS
B XUMHH

IIpeamer xumun: ux
CBOICTBA U

MPEBPAILICHUS BEILIECTB.
dusznyeckue ABICHUA. YUHCThIC
BEIIIECTBA U CMECH.

['omoreHHsbie U reTepOreHHbIE
cmecu. Cmecn

ra3oo0pasHble, JKUIKHE U TBEPbIE
CrrocoObI

pa3aelieHusl CMECEN: NepEroHKa,
AW TUCTHILIAINSA,

OoTcTauBaHue, GUIBTPOBAHHUE,
KPUCTAJUTM3ALMS UITH
BbINapuBanue. [[pumenenue 3tux
CII0CO0OB B

1abopaTopHOI MpaKTUKe, Ha
MPOU3BOJACTBE U B

BEIIECTBA,

ObITY.
JdemoHcTpanmu.

Pa3nenen
ue JIBYX

HECMEIIUBAIOMINXCS JKUIKOCTEHN C
MTOMOUIBIO ACITUTEIHHON BOPOHKH.
JuctunnsaTop u ero pabora.

Paznuuams puznyeckue u
XUMHUYECKHE SBIICHUS,
YHCTbIE BEIIECTBA U CMECH.
Knaccugpuyuposams cmecu.

IIpusooumo MIpUMEpPHI cMmecei
arperaTHOrO COCTOSTHHUSL.
Ycemanasnueams  npudMHHO-
CJICZICTBEHHBIE CBSI3U

MEXIy (QHU3MUECKUMH  CBOWCTBAMH
BEIIIECTB CMECU U

crocobamu ux paszfeseHusl.
Paznuuamo

onuceleamv M XapaKmepusoeamby
MPAKTUYECKOE

3Ha4YCHUE.

0606wamb N3y4eHHBIN MaTepua B
dhopme

OIPEICIICHUS O MPEIMETE XUMUU
COTPYAHMYECTBO C YUUTEIEM U
OJTHOKJTACCHUKAMH, OCYIIECTBIISTH
COBMECTHYIO JICSITEJIbHOCTh B TIApax,
rpymnmax u jap.




YcranoBka 111 puabTpoBaHUS U €€
pabora.

Ilpaxmuueckas
paboma Ne2. Ananus
no48bl.

IIpaBuJia 0OpaIeHus ¢
71a00paTOPHBIM 000PYI0OBAHUEM,
CHOCOOBI pa3/IeieHus OTHOPOTHBIX
CMeceii; IPOBOAUTH pa3/iclieHHEM
cMmecell GHIbTpOBaHUEM U
BBIITAPUBAHHUEM.

Pabomamp c J1a60paTOPHBIM
o0opy/IoBaHHEM W HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUU  C
MpaBUJIAMU TEXHUKHU 0€301acHOCTH.
Buinonuams  npocTediiie  MpUEMBI
oOparieHus ¢ 1a00paTOpPHBIM 00
(GUIBTPOM, CTUPTOBKOM.

Habnwooams 3a CBOWCTBaAMH BEIIECTB
U SBICHHUSMH, TPOUCXOASIIMMH C
BEIIECTBAMH.

Onucvleamo XUMHUYECKUI
AKCIIEPUMEHT C IOMOIIBI0 PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Jlenams BBIBOJIBI 10 PE3YIIbTaTaM
POBENEHHOTO YKCIICPUMEHTA

ATOMHO-
MOJIEKYJIIPHOE
ydeHue. XUMHYECKUE
3JIEMEHTHI

XuMHYecKUe 3JIEMEHTEL. ATOMEI U
MouiekyJibl. [IpocTeie U cnoxHble
BEIECTBA. AJUIOTpONHS U €€
npruurHbl. OCHOBHBIE MOJIOKEHUS
ATOMHOMOJIEKYJISIPHOTO YUCHUSI.
Nonsbl. BemectBa MOJIEKYJISIPHOTO
Y HEMOJICKYJIIPHOTO CTPOCHUS.
JdemoHcTpanmu. Monpenu
Mou (UK yTIepoaa U cephl.
ITony4yenue o30Ha

Ycemanasnueams IpUIMHHO-
CJICZICTBEHHBIC CBSI3U MEKIY
AJUIOTPOITAEH U AJTIOTPOIIHBIMU
MOAH(PUKAITUIMHU.

Dopmynuposams OCHOBHBIE
TIOJIOXKECHUSI aTOMHOMOJICKYJISIPHOTO
yUeHUS

3HAKN XUMHAYECKIX

3HaKu (CHMBOJIBI ) XUMUYECKUX

Haszvieamo u 3anucvliéams 3HaKU

3JIEMEHTOB. aneMeHTOB. MIHpOpMaIys, KOTOPYIO | XUMHUYECKUX JIEMEHTOB.
[Tepuonnueckas HECYT 3HAKM XHUMHYECKHUX Xapaxmepuzoeams MHGOPMAIHUIO,
tabnuua J[.1. [lepuonnueckas cUCTEMa | KOTOPYIO HECYT 3HAKH XUMUYECKUX
Menpeneena xuMu4eckux snemeHToB J[. W. | amemMeHTOB.
MeneneeBa u | Onucvieams CTPYKTYPY TaOIUIIBI
CTPOCHHEATOMOB: (PU3UUECKHUICMBI | XUMUYECKHUX JIEMEHTOB
CIIIOPSAAKOBOrO HOMepa aneMeHra, | . M. Menneneesa.
HOMepa Ipym-bl, Homepanepuoaa. | Ob6vacHAmMb TUMOJIOTHYECKHE Havaja
Hemonctpauuun.  Ilepmoandeckas | Ha3BaHUM XUMUYECKUX DSJIEMEHTOB M
CHCTEMa XUMHUYECKHUX DJIEMEHTOB | UX OTIEIbHBIX TPYIIIL.
. N.MenpneneeBa | Paznuuams KOPOTKOIIEPUOIHBIN U
paznTuuHbIX hopm JUTMHHOTIEPUOHBIA BapUaHThI
ITepuonnueckoii cucremst . 1.
Menneneena
XuMH4ecKue Xumuueckuehopmyibl. UHIEKCHI Omobpasxcams cOCTaB BEILECTB C
bopMyIIHL. ukod(purmentel. OTHOCUTETBHAS | TTOMOIIBIO

MOJIEKYJISIpHAs

Macca. MaccoBas OIS

XUMHYECKOTO AIIEMEHTA

BCOCMHEHUHU. Nudopmarus,
KOTOPYIO HECYT

XUMUYECKHE (HOPMYJIBI

XUMHAYECKHX (POPMYIL.
Paznuuams MHIEKCH 1
KOA(HUIMEHTHI.
Haxo0umbs0THOCUTENBHYIO
MOJICKYJISIPHYIO

Mmaccy

BEIIIECTBA U MACCOBYIO JIOJIIO
XMMHUYECKOI'0 3JIEMEHTa

B COCMHEHUH.
Tpancruposams MHGOPMALUIO,
KOTOPYIO XUMHUECKUE (HOPMYJIBI




HECyT

10 BanentHocTs [ToHsiTHE BaJIEHTHOCTD, AJITOPUTM ObvscHamb, 4TO TAKOE BAJIEHTHOCTD.

coctapiieHus: GopMyI U Ilonumams  OTpakeHUE  TOPAIKA

ONpeIeTICHUs BaJICHTHOCTH COCIMHEHHUS aTOMOB B MOJIEKYJax
BEILECTB MMOCPEICTBOM CTPYKTYPHBIX
dhopmy.
Ymemo cocmaensames bopMyIbl
COCAMHEHUN 10 BAJCHTHOCTH U
onpedenisimsb BaJICHTHOCTD 3JI€MEHTa
1o popmyJie ero COeTMHCHUS

11 XUMHUECKUE Peakuun coenunenus, | Knaccuguyuposames xummuueckue
peakuuu. [IpusHaku u | pasznoxeHus, 3aMeIIeHHs U | peaKkiiu Mo MPU3HAKY Yucia U
YCIIOBHS UX oOMeHa. KaTanuzaropsl ¥ KaTallu3. | COCTaBa peareHTOB U MPOAYKTOB.
MPOTEKAHUS. JdemMoHCcTpaumu. l'openune | Xapaxmepuzosams ponb

docdopa, pacTBopeHHe NMPOAYKTa | KaTalu3zaTropa B MPOTEKAHUU
TOpPEHUs B BOJC U UCCIICIOBAHUE XUMHUYECKON PEaKIIUu.
MOJIy4EHHOTO pacTBopa Habnwoams v onucvieams
Bsaumopeiicteue COJIIHOM | XMMHUYECKHU dKCIIEPUMEHT C
KHUCJIOTHI ¢ UMHKOM. [lomyuenue MOMOIIBIO PYCCKOTO (POJIHOTO) sI3bIKA
ruapokcuna  meau(Il) wu  ero | u sA3pIKa XUMUU

pa3iioKEeHUE PU HarpEBaHUU.

JlabopaTopHbIe ONBITHI.

Pa3noxenue nepokcuia BOgopoaa ¢

nomotnbio okcuaa MapraHua(IV).

[Tonyuenue Bogopoaa

B3aUMOJICCTBHUEM KHCIIOTHI C

IIUHKOM, €r0 cOOMpaHue u

pacro3HaBaHUe

12 3aKOH COXpaHEHUs 3aKkoH COXpaHEHUs Macchl | Dopmynupoeansv 3aKOH COXPAHEHUS
MaccChl BEIIECTB. BellecTB. XMMHUECKUE YpaBHEHHs. | Macchl BemecTB. Cocmasnams Ha €ro
XUMHUECKHE CocraBnenue XUMHUYECKUX | OCHOBE XMMUYECKNE YPAaBHEHUSI.
ypaBHEHUS. ypaBHEHUH. Wndopmanus, | Tpancaruposams MHPOpMAIHIO,

KOTOPYIO  HECET  XMMHYECKOE | KOTOPYIO HECYT XUMHUECKUE
ypaBHEHUE. ypaBHEHUS.
demoncrpauuu. Iloprpersr M. B.

JlomonocoBa u A. JI. JlaByasse.

OnBbITHl, WUTIOCTPUPYIOIINE 3aKOH

COXpaHEHHUS MaCChI BEIIECTB.

JlabopaTopHble ONBITHI.

8.IIpoBepka 3aKoHa COXpaHEHUS

Macchl BEIIECTB HA IPUMEPE

B3aUMOJICUCTBHUS IIEI0YU U

kucioThel. 9. [IpoBepka 3akoHa

COXpaHEHHUsI MacChl BEIIECTB Ha

MIPUMEPE B3aUMOJACUCTBHUS IETOUN

u conu xxene3a(Ill)

13 Tunbel XUMHUYECKUX Knaccubpukanus xummueckux | Kraccugpuyuposams XUMHUYECKHE
peakuuii. Peakunn peakuuii MO COCTaBy MW YHCIY | peakUUM [0 TNPU3HAKy 4YuClIa |
Ppa3JIoKEHUS. peareHToB M IMpPOAYKTOB. THIIBI | cOCTaBa peareéHTOB U MPOIYKTOB.

14 TuIbl XUMUYECKHX XUMHYecKux peakumid. Peaxkuuum | Xapakmepuzoeamo poib
peakumii. Peakunn COEIMHEHUS, pa3NoXKeHus, | Karaauzaropa B MPOTEKAHUU
COCIMHEHUS 3aMeIleHHS u oOMeHa. | XMMUYECKOM peakluu.

15 THUIBI XUMUYECKUX KaranuzaTops! u kaTanus. Habnwoamw u OnuUCHIBamy
peaknuii. Peakiuu JdemoHcTpanmu. l'openune | xumudeckuit AKCIIEPUMEHT c

3aMEIIEHUSL.

docdopa, pacTBOpeHHE TPOAYKTA

MOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA




16

Tunel XUMHYECKHUX
peakuuii. Peakiiuu
oOmeHa.

TOPEHUsI B BOJIE M HCCIICIOBAaHUE
MOJIYYEHHOTO PacTBOpa JaKMYCOM.
BzaumoneiictBue COJISIHOM
KUCIOTBI ¢ UHUHKOM. [lomydenue

ruapokcuna wmenu(ll) wum ero
pa3JoXeHue MPU HarPEBaHUH.
Jladoparopubie  onbIThl.  10.

Paznoxenue mepokcuaa BOIOpOIA
¢ momoIeto okcuaa Mmapraamna(lVv).

U sA3bIKa XMMHH

17 [ToBTOpEeHUE U Ymerom npuMeHSTh 3HAHUS, JAIOT OIIPEICTICHHS TOHATHUSM,
000011IEHNE TEMEI. YMEHHMSI M HaBBIKU TIPH OCYIIIECTBIISAIOT CPABHEHHE OOBEKTOB,
IToaroroska k BBITIOJTHCHUY TPEHUPOBOYHBIX CaMOCTOSITEIILHO BBIOUPASI KPUTESPHUH
KOHTPOJILHOM padoTe. | YIpaKHEHHUU U 33JaHU JUISL TOT0, HaXOIAT HHPOPMALIHIO C

UCIIOJIb30BaHUEM PECYpCOB
OHOIMOTEK U CETH BCTYMAIOT B
JTUAJIOT, a TaK)Ke YJacTBYIOT B
KOJJICKTHBHOM OOCYKICHUU
BOTIPOCOB, YYaCTBYIOT B IUCKYCCHH,
BJIAJICIOT MOHOJIOTHYECKOM U
JMAJIOTHYECKOM (hopMaMH peyH.

18 Kontponsnast padora | [IpuMeHSTh 3HAHUS, YMCHUS U

Nel «HauanpHBIE
MOHATUSA XUMUN)

HAaBbIKH, ITOJIYYCHHLIC B
XOACU3YUCHU A JaHHOM TEMBI, IIPU
BBIINTIOJTHECHHUH KOHTpOJ'IBHOfI pa6OTBI.

2.BaskHeiine npeacTaBuTe N

Heopranumveckoii xumun. KosinyecrBennbie oTHomenusi B xumuu (17

qJac)

19 Bo3ayx u ero cocraB. | CocraB Bo3nyxa. Xapaxkmepuzosamv 00BEMHYIO J0ITIO
[Tonsitue 06 00bEMHOIA 1071€ () KOMIIOHEHTAa TaKOW NMPUPOJIHON
KOMITOHEHTa MPUPOTHON Ta30BOM ra30BOil cMecH, Kak BO3IyX, U
CMECH - BO3yXa paccuumviéams €€ o0 00BEMY 3TOM
Pacuer 00b€Ma KOMIIOHEHTA CMECH.
ra30BOM CMECH 10 €r0 00bEMHOM Onucwviéams 00bEMHBIN COCTaB
J10J1e ¥ Ha000POT. aTMOoc(hepHOTO BO3/lyXa U HOHUMAMb
Jemonctpanuu. OnpenencHue 3Ha4YeHHUE MTOCTOSHCTBA 3TOTO COCTaBa
COJIepKaHus KUCIOPOAA B BO3AYyXe. | IS 310pPOBbS

20 Kucnopon. Kucnopona. O3on. [Tonyuenne Xapaxkmepuzosamv 030H, KaK
kucnopona. Cobupanue u AITOTPOITHYIO MOIU(DUKAIIHIO
pacrio3HaBaHUEe KUCIIOPOIA. KHCIIOpO/Ia.
XuMuyeckue cBoiicTBa kucnopona: | Onucvieams dusnueckue u

B3aNMOJICHCTBHE C METAIAMH,
HEMETAJUIAMH U CII0KHBIMU
BemecTsamu. [IpuMenenne
kucaopona. Kpyrosopor
KHCIIOpOJia B IPUPO/IE.
JdemoncTpanuu. [lonyuenue
KHCJIOPOJIa PA3JIOKEHUEM
IIEpMaHraHaTa Kajaus 1 IepoKcuaa
Bozopoaa. Cobupanue MeToa0M
BBITECHEHUS BO3lyXa U BOJBI.
Pacno3naBanue kucimoposa.
I'openue maruus, xenesa,

XUMHNYECKHUEC CBOI\/’ICTBa, IIOJIYUYCHUE U

MNPHUMCHCHUC KHCJIOpoJa

C

HCIIOIB30BAHUEM PYCCKOTO (POIHOTO)

SI3BIKA U SI3bIKA XUMUH.
Yemanasnueamo
CJICACTBEHHBIC CBSI3U
(U3HYECKUMH CBOMCTBAMH KHCJIOPOT
U CIIoco0aMu ero cooupaHusi.
Ilposooumy, nabarooams 1
ONUCLIBAMb XUMUYCCKHI
9KCIIEPUMEHT 10 MOJTYICHHIO,
COOMpaHUIO U PACTIO3HABAHUIO
KHCIJIOPOJIa C COOJTIOICHUEM TTPABUIT

MIPUYMHHO-
MEXKIY

a




TEXHUKHA 0E€30IaCHOCTHA

21 Ilpakmuueckas Tlonyyenue, cobupanue u Pabomatom c nabopamoprvim
paboma No3. PACNO3HABAHUE KUCTIOPOOA. 000pyooeanuem u HazpeeamenbHbIMU
Ilonyuenue, npuoopamu 6 coomeemcmeuu ¢
cobupanue u npasunamu Th. Boinonnsawom
pacnosnasanue npocmeituiue npuemovl 00paAU{EHUA C
Kucnopooa. a1adopamopHwvim 000pyoosanuem.

Coouparom Kuciopoo memooom
6blMecHeHUA 6030yXad, paAcno3HaAIom
ezo..

22 OKcHIEBL OKcuipl, MX COCTaB U Ha3BaHUS. Ob6vAcHAMb, YTO TAKOE OKCHUIBL.

[IpeacraBurenu Onpedensmo MPUHAJICKHOCTD
OKCHJIOB: BOJIa, YTJICKUCIbIH Ta3, HEOPraHUYECKUX
HeraméHas BEIIECTB K KJIACCy OKCHJIOB IIO
U3BECTbD. bopmyie.
Hemoncrpaumnu. Komiekuns Haxooums BaleHTHOCTh U CTETICHH
okcuoB. ["amenue OKUCJICHUS
n3BecTu. Bo3roHka «cyxoro jgpfa». | 3JIEMEHTOB B OKCHIAX.
JlabopaTopHble ONbITHI. Onucwviéams CBOWCTBA OTJICIBHBIX
KauectBennas peakuus MpEACTaBUTENEH
Ha YTJIEKUCIBIN ra3 OKCH/JIOB.
Cocmasnams HOpMyIbl ¥ Ha3BAHHS
OKCH/IOB.
1Iposooumy HaOJII0ICHUS (B
OTIOCPEIOBaHHBIE) CBOMCTB BEIIECTB U
MIPOUCXOJISATINX C HUMH SIBIICHUH C
COOIOZICHUEM TTPABIII TEXHUKH
0€301acHOCTH; 0opMaamb OTUET C
OTHMCAaHUEM DKCIEPUMEHTA, €TO
pe3yJIbTaTOB U BHIBOJIOB

23 Bogopon. Ymems nipuMeHsTs 3HAHUA, yCTaHABIMBAIOT TMPUYUHHO-

YMCHWSI, HABBIKH, TIOJTYICHHBIC TPH | CIICJICTBCHHBIC CBS3U MEXIY
W3YYEeHUU JAHHO! TEMBI. (hu3MYECKUMU CBOMCTBAMU H
XapakTepu3yroT COCTaB MOJIEKYJIbl, | crlocobamMu coOMpaHus BOJIOPOAA,
buznyecKrue 1 XUMUYECKHE MEX1y XUMHUYECKUMH CBONCTBaAMH U
CBOICTBa, OJy4YEHUE U €ro MPUMEHEHUEM.

IIPUMEHEHHUE BOI0OPO/IA.

24 Ilpaxmuueckas Ilonyuenue, cobupanue u PaboTaTh ¢ mabopatopHbIM
paboma Ne 4.. pacnosnasanue 6000pooa 000py/IOBaHUE U HarpeBaTeIbHBIMU
Ilonyuenue, MpuOOpaMu B COOTBETCTBUH C
cobupanue u npasunamu Th.
pacnosxasanue BrInonHATE IpocTENIINE TPUEMBI
6000pooa oOpariieHus ¢ 1ab0paTOpPHBIM

obopynoBaHueM: cobupats puodop
JUTSL TIOJTy4€HUSI Ta30B, MPOBEPATH €T0
Ha reépMETUYHOCTD U UCTIOTH30BATh
JUISL TIOTY4€HUs BOJOPOIA.
25 Kucnotsl KucnoTel, uX coctaB ¥ HaszBaHus. | ObwscHame, 4qTo TaKoe
[TonsiTue o mkane KHCIIOPOJICOACPIKAIIUE KUCITOTHI,
pH. Krnaccudukamus KUcior mo | 6eCKHCIOPOIHBIC

pa3HbIM

[IpU3HAKaM. IIpencrasurenu
KHCJIOT: COJIIHAsA U
CEpoOBONOPOHAs, a30THasd u

a30TUCTasA, CCpHUCTaA

KHUCJIOTBI, KUCIIOTHAs Cpela,
LIEJIOYHAs Cpela,

HEWTpasibHas cpena, mKana mH.
Knaccugpuyuposame xucnotsl no
OCHOBHOCTH U




4 cepHas,
KpEMHHEBasi, yroJibHasl.
CooTBeTCTBHE
KHUCIJIOPOJICOACPKAIIUX KUCIIOT U
OKCHJIOB.

dbocdopHasi,

JdemMoHcTpanmu. Komnekuus
kucior. Tabauma
pacTBOPUMOCTH OCHOBAaHUM,

KHCJIOT U COJIEH B

Bozie. I3MeHeHune okpacku
MH/IMKAaTOPOB B LIEJIOYHON U
KHMCIJIOTHOM cpenax. [Ipasuiio
pa30aBIeHUs CEPHON KUCIIOTHI.
OOGyrnuBanue

OpPraHUYECKUX BEILIECTB U
MaTepHaJIOB CEPHOU KUCIOTOM.
JlaGopaTtopHbie ONBITHI.
M3MeHeHne OKpacKu
WHJMKATOPOB B KUCJIIOTHOM Cpelie

COJIEp>KaHUI0 aTOMOB KHCIIOPO/a.
Onpedensimsb NPUHATICKHOCTD
HEOPraHUYECKUX

BEIIECTB K KJIacCy KUCIIOT IO
dhopmyie.

Haxooums cTreneHn OKUCICHUS
3JIEMEHTOB 10

dbopmynam kucnorOnucvlieams
CBOMCTBA OTJENBHBIX MIPEJICTaBUTENIEH
kuciot. Cocmasnsims GOpMyIbl U
HA3BaHUS KUCIIOT.
Hcnonvzoeamo
PacTBOPUMOCTH IS
OTIpe/ICIICHUS] PACTBOPUMOCTH KHUCJIOT.
Ycemanasnueams reHETHUECKYIO CBS3b
MEXTY

OKCHJIOM U TUAPOKCUIOM U HA00OPOT.
1Iposooumy HaOJI0ICHUS (B
OTOCPEIOBaHHBIE) CBOMCTB BEIIECTB
MPOUCXOSAIINX C HAMH SIBICHUH C
COONIOCHUEM  TpPaBWJI  TEXHUKHU
0€301aCHOCTH; 0¢)opMasimb OTUET C
OMMCAaHUEM  JKCIEPUMEHTa, ero
PE3YJITATOB M BHIBOJIOB.
Hccneooéams  cpenly  pacTBopa €
TTOMOIIBIO UHIUKATOPOB.
DKCTepuMEHTAIbLHOEP a3 UYams
KHCJIOTHI ¥ TIEJIOYH C TIOMOIIIIO
WHIUKATOPOB

TadIUIy

26 Comun Conu 1 UX HOMEHKJIATypa. ObvscHAmMb, 4TO TAKOE COJIH.

CocraBnenue Ghopmyn Onpeodenamsb NPUHAIICKHOCTD

coJield. PacTBOpUMOCTB COJIEH. HEOPraHUYECKUX

[TpencraBuTenu BEILIECTB K KJIaccy couielt o opmysie.

COJIeH: XJIOpUA HATpUs Haxooumps cteneHn OKuCIeHus

(moBapeHHast coJb), 3JIEMEHTOB 10

KapOOHAT KanbLus (Mel, Mpamop, dhopmynam coneil.

M3BECTHSIK), Onucvliéams ~ CBOWCTBA  OTAEIBbHBIX

docdar kanpus. MpeACTaBUTENCH COJeH.

JleMoHCTpanum. Tabnuua Cocmasnams HOpMyIbl U Ha3BaHUS

PacTBOPUMOCTU OCHOBAHUH, | COJICH.

KHUCJOT U coJiel B Bojie. Komekuust | Hcnonvzosams TabIuIy

cojei pacTBOPUMOCTH  JUI  ONPEICTICHHS
PacTBOPUMOCTH COJIEH.
IIposooumy Hal001eHNs (B
OTIOCPE/I0BAaHHbIE) CBOMCTB BEIIECTB U
MIPOUCXOISINX C HUMH SIBJICHUH C
COOJIIO/ICHHEM TPABUII TEXHUKU
0€301acHOCTH; 0opMasamb OTUYET C
OIHMCaHHEM PKCIIEPUMEHTA, €ro
PE3yJIbTaTOB U BHIBOJOB-

27 Komnuects BemectBa. | KonmnuectBo BemectBa. Monb — | O0wsacHAmMb, YTO TaKOE KOJINYECTBO

Momnsipnas macca
BELIECTBA.

eINHHUIIA
KOJIMYECTBaA BEIICCTBA.

Yucn
0

BEIIECTBA,

MOJIb,

MOCTOsIHHAsE ABOTaJpo, MOJISIpHAst
Mmacca.




ABor

azpo.
B3anMocBsI3bs Maccel 1 KOJIMYECTBA
BEIIIeCTBA. MuiiuMonb "

KHJIOMOJIb. 3aKkoH IIOCTOAHCTBA

Pewamo 3aga4u C UCIIOJIb30BAHUEM
MOHITUMN «KOJIUYCCTBO BCIICCTBA»,

«TMOCTOSIHHAsA ABOTAAPO».

Dopmynuposams 3aKOH

COCTaBa BEIIECTB. nocTOoA
JemoncTpamuu. O0pasis HCTBa
HEKOTOPBIX IIPOCTHIX U CJIOKHBIX cocTaB
BEIIIECTB KOJIUYCCTBOM 1 MOJIb a
BEIIIECTB
28 ModsipHbIit 00BEM 3akoH ABoraapo. Momsipuslid | O6bAcHAMb, YTO TAKOE MOJISAPHBIN
ra3oB. 3aKOH 00BEM rasos. 00BEM ras3os,
ABorajzipo MunnumossspHeIi U | HOpPMAJIbHBIC YCIIOBHUSL.
KHJIOMOJISIPHBIN 00BEMBI Ta30B. Pewampw 3a1a4n ¢ UCIOJIB30BAHUEM
BzaumMocBs3b 00béMa U | IOHSITUM
KOJIMYECTBA Ia3000pa3HOTO «KOJUYECTBO  BEIIECTBAY,
BEIIIECTBA. OtHOCcHUTETbHAS «MOJISTpHAst
IJIOTHOCTh OJHOTO Ta3a Maccay,
MO-IPyromMy rasy. CriocoObl | «MOSIPHBINA 00bEM Ta30BY,
coOMpaHust ra3oB «IOCTOSTHHAS ABOTAIPO».
BBITECHEHHEM BO3/yXa. Haxooums 0THOCUTEIBHYIO
IJIOTHOCTh OJHOTO Ta3a
0 IPyroMy rasy.
Yemanasnueams  npuYMHHO-
CJICZICTBEHHBIE CBsI3U
MEXy OTHOCUTEIHHON IMJIOTHOCTHIO
rasa o BO3ayxy
1 CIOCOOOM COOMpaHMs raza
BBITECHEHHUEM BO3/1yXa
29-30 | Pemenue 3amau ¢ KomnuecTBeHHBIE OTHOILIEHUS B Yemanasnusams xonnuecTBEHHBIE
HCIOJIb30BaHUEM XHMUH. PacuéTel Mo XMMHUYECKHM OTHOIIICHUS MEXKTy YIaCTHUKAMHU
MTOHSTHI ypaBHeHUsAM. HaxoxxieHne Macchl, | XMMHUYECKOW peaklMK U Ha 3TOI
«KOJTMYIECTBO KOJIMYECTBA BEIIECTBA WU 00BEMA | OCHOBE NpouU3600unb PacuEThl M0
BEIIICCTBAY, raza (H. y.) 10 XUM. ypaBHEHUSIM XUMHUYECKUM YpaBHEHUSIM
«MOJISIpHAst Macca,
«MOJISIPHBII 00BEMY,
«4ncio ABOragpoy.
31 Boga. OcnoBanus. OcHoBaHus, UX COCTaB U Ha3BaHUd. | O0biACHAMb, YTO TAKOE OCHOBAHMS,

IIpocteie n

CJI0’KHBIE HOHBL. [ MAPOKCUI-NOH.
[Iénoun u

HEpPaCTBOPHUMBIE OCHOBAHUS.
Nunukaropel.  Eaxue  ménouwm.
l'aménas m3BeCTh M H3BECTKOBAs
BOJA.

KauecTBenHnas peakius Ha
YTJIEKUCIIBIH Tas.

JdemoHcTpanmu. Komnexmus
N3MeHeHne OKpacku HMHAUKATOPOB
B IIIEJIOYHOM

cpene. Tabmuma pacTBOPUMOCTH
OCHOBaHUIA,

KHCJIOT ¥ COJIeH B BOJE.

KauecTBEHHas peaKkius, UHIUKATOP.
Knaccughuyuposams ocHoBaHUS 11O
PacTBOPUMOCTH B.




JlaGopaTtopHbie
M3MeHeHne OKpacku
WHJMKATOPOB B LIEJIOYHOH Cpele.

OIIBITHI.

32 PactBopel. MaccoBas | PactBoputrens U pactBopéHHOE | Xapakmepuszoeamb pacTBOpHI
JIOJIs PaCTBOPEHHOro | BeuiecTBo. PactBopsl. PacTBopenue KaK
BEILIECTBA. Kak (pM3MKO-XMMHMUYECKHUI Iporecc. bu3uko

I'mppartsr. MaccoBas JIOJISl | XUMHUYECKUE CUCTEMBI U PaCTBOPEHUE
pPacTBOPEHHOIO BEILIECTBA. KaK (PM3MKOXMMHUYECKUH MpolLecc.
Nemoncrpauuu. Iloprpersr  S. | Pasiuuams pacTBOPUTENDL U
Bant-Toppa u C. Appenuyca. | pacTBOpEHHOE BemecTBO. QOvACHAMD,
V3MeHeHne OKpackd OE3BOJHOIO | YTO TAKOE TMAPAThI, MACCOBAs OIS
cynbgara meau(IT) BOJIOM. | paCTBOPEHHOIO BEILECTBA.

Tertosbie SIBIICHUS upu | /Ipouzeooums pacu€Tsl ¢
pacTBOPEHUH B BOJE HEKOTOPHIX | UCIOJIb30BAHUEM MOHITHS «MACCOBas
KHCIIOT, IIeTI0Yei U COJIEH. JI0JIs1 PAaCTBOPEHHOTO BEILIECTBAY.
JlabopaTopHbIe ONBITHI.

O3HaKOMJIEHHE C alTeYHbIMU

IpernapaTamMu: pacTBOPOM

HEPOKCHIa BOJOPO/a, CHUPTOBOM

HACTPOMKHU M0Ja U HAIIATBIPHOTO

cnupTa

33 IIpakmuueckas [TpuroroBneHue pacTBopa caxapa u | Yemanasnueams KaueCTBEHHbIE U
paboma No5. pacy€T ero MacCoBOM JIOJIH B KOJIMYECTBEHHBIC OTHOIIICHUS HA
Ilpucomosnenue pacTtBope npruMepe He0OX0IUMMOI0 PacTBOpA.
Pacmeopos coneu ¢ ux IIpou3zeo0ums HE0OX0IUMbIE
3a0aHHOU MACCOBOT MaHUIYJISAUH 110 U3MEPEHHUIO MacChl
ooxneil. u o0BEMa

IIPUTOTOBJIEHUIO pacTBOpa

34 Oo6o06menne JanpHeitmee GopMupoBaHue JIAFOT OTIPE/ICITICHUS TIOHATHSIM,
CUCTEMATH3aLHs MIO3HABATEJILHOTO MHTEpECA. OCYILECTBISIOT CpaBHEHHE OOBEKTOB,
3HaHUU 1O TeMe ®opMHpoBaHNE KOMMYHUKATUBHOM | CaMOCTOSTEIBHO BbIOHpasi KpUTEpUU
«Baxnelimue KOMIIETEHTHOCTH B OOIIEHUU U JUIsL 3TOTO, HAXOAAT HH(POPMALUIO C
peJICTaBUTENN COTPYJIHUYECTBE C HCIIOJIb30BAaHUEM PECYPCOB
HEOPraHUYECKUX OJIHOKJIAaCCHMKaMH B TpoIiecce 6ubnuortek u cetu MHTEpHET.
BEIIIECTB. yueOHO—HUCCIIeI0BATENbCKON
KonunuectBeHnHble JESATEIIBHOCTH
OTHONICHUS B XUMUNY» | Ymemsb IPUMEHSATH 3HaHUS,

YMEHMSI U HaBBIKU IIPH
BBITNIOJTHEHUU TPEHUPOBOYHBIX
YIPAKHEHUM U 3alaHAN

35 KonTtpoabHasn YMeTh NpUMEHSATh 3HaHuS, 0(hOpMIISIIOT CBOM MBICIIH B
padora Ne2. YMEHUS, HABBIKY ITPY U3YYECHUH MMCbMEHHOU (popme.
«Baxkueimue Tembl «Baxxnenmue
npeACcTABUTEHN MIPEJICTaBUTENIN HEOPTaHUYECKUX
HEOPraHHu4eCKHUX BenlecTB. KoanuecTBeHHbIE
BelecTB. OTHOLICHUS B XUMHUN
KonnuyecTBeHHbIe
OTHOILIICHHS B
XHUMHW

3. OcHOBHbBIE KJIACCHI HEOPraHUYEeCKHX coequHeHuii (9 yac.)
36 Oxcunpl, ux Oxcuapl, HMX Kiaccu(puKalus | | CTPYKTYPUPYIOT TEKCT, BBIACISAS B

Kiaccuukanus u
XUMHAYECKUE

0o011e XUMUYECKUE
CBOMCTBA: B3aMMOJEICTBUE c

HEM BTOPOCTENIEHHYIO U TJIaBHYIO
uH(OPMALNIO, TAI0T ONpEACICHHUE




CBOMCTBA.

TUAPOKCUIAMU
(KUCTIOPOAHBIMA  KHCIIOTAMHU  HWIIK
OCHOBAHUSIMH),

BOJIOH, APYT C IPYTOM.
JlaGopaTtopHbie
B3anmoneiicterue okcuaa
KaJIbIMs C BOJIOM U HCCIIEOBAHUE
MIOJIy4YEHHOT O

pacTBopa HUHIUKATOPOM.
KauectBennas peakuus Ha
yraekucnbii - ra3.  llomydenwue
YTJIEKHUCIIOTO ra3a u

€ro pacro3HaBaHue.

OIIBITHI.

MOHSTHUSM, YCTAaHABIUBAIOT
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H.
YMEIOT C JOCTATOYHOM MOJHOTOH U
TOYHOCTBIO BBIPAXaTh CBOM MBICIIH,
BJIAZICIOT MOHOJIOTHYECKOH U
JIMAJIOTHYECKON (hopMaMH peyH.

37 OcHoBaHus, Ux OO0mme  XMMHYECKHE CBOWCTBA | Apeymenmuposams BO3MOXKHOCTh
KJIacCHU(UKAIHS U B3aUMOJICHCTBUE  C NPOTEKaHUsl peakUuii C y4acTHUEM
XUMUYECKHE KHUCJIOTaMH, OCHOBaHMW Ha OCHOBE IpaBHiIa
CBOMCTBA. HEMETAJUIOB,  COJISIMM. bepromne.

B3aMMOJICIICTBUE C  KHUCIOTaMH, | /lposooumu OIIBITHI,
pa3iioKeHUE PU HarpPEBaHUU. MOATBEPKIAIOLINE XUMUYECKHE
JlabopaTopHbie ONBITBIL. | CBOMCTBA OCHOBaHUH, C COOJIIOICHIEM
H3MeHeHre OKpacKu MHIUKATOPOB | MPABHII TEXHUKH 0€30MacHOCTH
B IEJIOYHOM cpene. | Habnrooams M onuceiéams peaKkLUU ¢
B3aumogeiicTBue  1menode € | y4acTHEM KUCJIOT € TOMOILBIO
yriekucibiM ra3oMm. KadectBeHHast | pyccKoro (pOaHOTO) sI3bIKa U SI3bIKa
peakuuss Ha KaTHOH aMMOHHS. | XUMHUH
[Tonyuenue runpoxcuna meau(Il) u
€ro pa3joKeHue

38 Kwucnotsl, nx OO0mme XUMHUYECKHE  CBOMCTBA XwuMm. CBoiicTBa KUCJIOT ¢ MMO3UIIAN

KJaccuuKamus u
XUMUYECKHE
CBOJICTBA.

KHCJIOT:  W3MEHEHHUe
WHJUKATOPOB,
B3aNMOJICHCTBHE C
MeTaJUIaMH, OKCHJIaMH METaJUIOB,
OCHOBaHUSIMU U

cossiMu. MoONeKyJIsIpHbIE U MOHHbBIE
(TonHBIE U
COKpAIEHHBIC)
peakuuii. XUMUYECKUN
CMBICJI COKpAlIEHHBIX YpPaBHEHMI.
Ycnosus

MPOTEKAaHUsI  peaKuui
ANEKTPOIUTAMHU JI0
KOHIIA. PsJ1 akTUBHOCTH METAJIIOB.
JlaGopaTtopHbie ONBITHI.
N3menenune okpacku

WHJIUKAaTOPOB B KHUCIOTHOM cpene.
Peaknus

HEUTpaJIU3allMk pacTBOpa IIETOYU
pa3IUYHBIMU KHUCJIOTaMHU.
[Tomyuenue ruapokcuaa meau(Il) n
ero

B3aUMOJICVCTBUE C Pa3IUYHBIMU
KHUCIJIOTaMHU.

B3auMoaeiicTBUEe CHMIIBHBIX KHCJIOT
C OKCUIOM

OKpacKu

ypaBHEHUS

MEXKITY

TEOPHH IIEKTPOIMTHYECKOU
JIACCOLIMAINH.
Cocmasnamo
U
COKpaIEHHbIC NOHHBIC YPABHCHHUS
peakuui
c
y4acTUEM KHUCIIOT.
Apeymenmuposamo BO3MOYKHOCTh

peaKIuii ¢ yuacTueM KUCJIOT Ha

OCHOBE TIpaBHJIa

Beprome u psiga akTHBHOCTH
METAJLJIOB.
1Iposooums OMBITHI,
MTOJITBEPIKTAIONINE XUMUICCKUE
CBOMCTBA KHUCJIOT, C COOII0ICHUEM
MIPaBWIT TEXHUKH
0e30IMacHOCTH.
Habnwooams n onucvieams peaxiuu ¢
y4acTUeM
KHCJIOT C TIOMOIIBIO PYCCKOTO
(pomHOrO) SI3bIKA U
SI3bIKa XUMHH

MOJIEKYJISIPHBIE,




menu(IT). BzaumoneiictBue KUCIOT
C MeETaJJIaMU. KauectBeHHas
peakims Ha KapOOHaT-HOH.
Ilonyyenue cCTyaHss KpEMHHUEBOHN
KUCIIOThI. KadecTBeHHass peakmus
Ha XJIOPUJI WK Ccynbdat-

HOHBI
39 Comnu, ux OO01e XMMUYECKHe CBOMCTBA Pasnuuams NOHATUS «CPEHUE COITNY,
KJIaccupuKanus u CPEIHUX COJIEH: COJIN», KXOCHOBHBIE COJTUY.
XUMHYECKHE B3aUMO/IEIICTBHE C KUCIOTAMH, Xapakmepuzoeambo o0mue
CBOIICTBa. 11eJI049aMH, COJISIMU XMMHAYECKHE CBOWCTBA
u Metauiamu. Bzanmopeiicteue coJie c MO3ULIUN TEOPUH
KHCIIBIX COJIEH cO ANEKTPOIUTUYECKON
I1eJI0YaMHU. JMCCOLIMALIUH.
JlabopaTopHbIe ONBITHI. Cocmasnsamo MOJIEKYJISIPHBIE,
[Tony4yenue ruapoxcuia COKpallléHHbIE HMOHHBIE ypaBHEHUS
xenesa(Lll). BzaumopneiictBue peakLmii C y4acTHEM COJIEH.
KeJe3a ¢ pacTBOPOM Apeymenmuposamo BO3MOKHOCTb
cynbdara meau(I1) NPOTEKaHUs peakuuil ¢ ydacTuem
coJieil Ha OCHOBE IpaBuiia beproiute.
IIposooumo OTIBITHI,
MOJTBEPIKIAIOIIHE XUMUAYECKHE
CBOlicTBAa coyiel, ¢ COOII0IEHNEM
MpaBWJI TEXHUKHU 0€3011aCHOCTH.
Habniooams u onucviéams peakuuu ¢
Y4aCTHEM COJIEH C TOMOIIBIO
40-41 | I'eneTnveckas CBS3b ['eneTnyeckas CBSI3b MEXKIY Xapaxmepuzoeamv HIOHSITHE
MEXIy KilaccaMH KJIACCAMH HEOPTaHUUYECKUX | «TEHETUYECKUH psAI».
HEOPTraHMYECKUX coenuaenuii. ['enernueckue psapl | Manrocmpuposame npuMepamMu
COEZIMHEHUH. METAJUIOB U UX Pa3HOBUIHOCTH. TeHEeTUYECKUe psJpl  MeTala M
['eHeTHueCcKue psiIbI HEMETAUIOB M | HEMETAJLIA.
UX Pa3sHOBUIHOCTH. 3anucvieams  ypaBHEHUS peakuui,
Jemoncrpanuu. [lonmyuenue COOTBETCTBYIOIIHX
bochopHOI KUCIIOTHI TOPEHHEM NIOCJIE0BATENBHOCTH (uemouke)
dbocdopa u pacTBOpeHHEM HEOPTraHUYECKHUX BEIIECTB Pa3IMYHBIX
MOJIy4EHHOT'0 OKCH/IA B BOJIE. KJIACCOB
JlaGopaTtopHbie ONBITHI.
OCYILECTBIICHHE ITPEBPAILEHHH 1O
cxeme: Cu >CuO>CuS0O4
>Cu(OH),>CuO
42 IIpakmuueckas Pemenne sxcriepuMeHTaNbHBIX Iloomeepoxcoams TUMOTE3BI U MYTH UX
paboma Ne6. Pewenue | 3anau o teme «Teopust MPOBEPKH B  MpOLECCEe  peIIeHUs
9KCNEPUMEHMANIbHBIX | DIIEKTPOINTUIECKON AKCIIEPUMEHTAIBHBIX 3a/1a4.
3adau. JTUCCOLIAAITA Habniooams n onucvlieams peakiuu C
y4acTHEM  COJed ¢ TOMOUIBIO
pycckoro (poIHOTrO) si3bIKa U S3bIKA
XUMHHU.
Cobniooams TipaBUiIa TEXHUKU
0€30I1aCHOCTH P BBIIIOJTHEHUN
HKCHEPUMEHTOB
43 O06o01enue u TectupoBanue, peuieHue 3a1a4d u Buvinoanams TeCTbl M yNpaKHEHUS,

cucreMaTruisanusa
3HAHWUH 10 TEME
«OCHOBHBIE KJIACCHI

BBIIIOJIHCHUE YIIPAXKHEHUH 10 TEME

peuiams 3a7a4u 10 TEME.
IIpoéooums  OLIEHKY COOCTBEHHBIX
JOCTUXKEHHUI B YCBOCHUU TEMBI.




HEOPraHUYECKUX
COEIUHEHUN)

Koppexmuposams cBOoU 3HaHUS B
COOTBETCTBUU C

44 Kontponbnas pabora | «PactBopsl. Teopus IUTAHUPYIOT CBOIO PaboTy,
Ne3. «OcHoBHBIE ANEKTPOIUTHIECKON CaMOCTOSATEILHO KOHTPOJIUPYIOT
KJIaCChI JUCCOLMALIAN BpEMsI BBIIIOJIHEHHS] PAa3JIMYHBIX
HEOPraHU4YEeCKUX 3a/1aHUM.
COEIMHEHUI»
Pasnen 4. [lepuoanuecknii 3axon u [lepuoanueckasi cucrema Xxumnueckux 31ementon /. U.
MenaeseeBa u crpoenune aroma (8 gac.).

45 EcrecTBeHHBIC EcrecTBeHHbIE cemelicTBa ObvscHams TMPU3HAKU, TTO3BOJISIONINE
cemeincTBa XUMUYECKHUX AJIIEMEHTOB: O0OBEIUHATD TPYNIBl  XUMHUYECKHUX
XUMUYECKHX LIEJIOYHBIE U I1IEJTOYHO3EMEIIbHbBIE 3JIEMEHTOB B €CTECTBEHHbIE
AJIEMEHTOB. MeETaJlIbl, TaJOT€Hbl, THEPTHHIE ceMmeicTBa.

AMQOTEpHOCTD. (6nmaropoiHbI€) ra3bl. Packpvisams ~ XUMUYECKUHA  CMBICT
AmporepHocTh. AMQOTEpHBIE (3THMOJIOTHIO) Ha3BaHUU
OKCHU/JIbI U TUAPOKCH/IBI. €CTECTBEHHBIX CEMEICTB
Kommuiekcusie conun

46 OTtkpbITHE Otkpeitue JI. W. MenneneeBsiM | Paznuuams €CTECTBEHHYIO U
MenneneeBbIM [Tepuonnueckoro 3aKOHa U | ICKYCCTBEHHYIO KJIaCCH(UKALINU.
NEePUOIUYECKOTO coznanue uMm llepuogmueckoil | Apeymenmuposams OTHECEHHE
3aKOHa. CHUCTEMBI XUMHUYECKHX dJieMeHTOB. | [lepronuueckoro 3aKoHa K

JdemoncTpanuu. Paznnynele €CTECTBEHHOH KJIaCCHU(HUKAIIHH.
(dhopMBI TaOIHI] TEPUOTUUECKON Mooenuposams XUMUYECKHE
cucreMbl. MoaenrpoBaHue 3aKOHOMEPHOCTH C BbIIEJIEHUEM
noctpoenns [lepnoanueckon CYILIECTBEHHBIX XapaKTEPUCTUK
cucremsl /. 1. Mennieneena 00BEKTa U MPECTABICHUEM HX B
MPOCTPAHCTBEHHO-TPAPUIESCKON HIIH
3HAKOBO-CUMBOJINYECKOU popme

47-48 | OcHoBHble cBenieHUs 0 | CTpoeHUEe IIEKTPOHHBIX 0005104eK | OObscHAmMb, 9TO TAKOE IISKTPOHHBIN
CTPOEHUH aTOMOB. aTOMOB: CJIOW WU
Crpoenue DHEPTreTUYECKHEe  YPOBHM  WIH | DHEPTeTUYECKUMA YPOBEHbD.
3JIEKTPOHHBIX AIIEKTPOHHBIE CIOU Paznuuams  3aBepumi€HHBIE U
000J109€K aTOMOB (3aBepIIEHHBIC u He3aBepIIEHHBIE
XUMUYECKHUX HE3aBEPIIEHHBIE | IEKTPOHHBIE CIIOU.
anemeHnToB 1-20 B ), ux Cocmagnams CXeMbl pacipeieeHUs
tabnuue J[.1. B3aUMOCBSI3b  C  IIOJOYKEHUEM | BJIIEKTPOHOB IO
Menpeneesa. XUMHYECKOTO AJICKTPOHHBIM CJIOSIM B DJICKTPOHHOMN

sanementa B Tabmmme JI. U. | obomouke,
Menneneena. [Topsiaox ucnonb3ys Tabnuiy /. Y.
3aMo0JHEHUS sHepreTudeckux | MeHeneena
YPOBHEN Yy aTOMOB
sanemeHToB Ne 1—20. Ilpuumna
MEePUOTUIHOCTH B
CBOMCTBax XAMHUYECKUX
AJIEMEHTOB u
00pa30BaHHBIX MU BEIECTB

49 [lepnonnuecknii [Tepuoanueckas cucrema | Paznmuuamo MTOHATHS
3akoH J[.U. XAMHUYECKUX DIIEMEHTOB «3JIEMEHTBI-
Meuneneesa u J.1. MenneneeBa — rpaduueckoe | METauIbL»,

CTpPOEHHE aTOMa

0TOOpaxKeHue

HepI/IOIII/I‘-ICCKOI‘O 3aKOHa.

«3JIEMEHTBI- HEMETAILJIbD».
Packpvisamv puznueckuii cMbICT




duznyeckuii CMBICIT
MOPSAJAKOBOTO HOMEpa 3JIEMEHTA,
HOMeEpa nepuoja u

MOPSAIKOBOTO
HOMeEpa 3JIEMEHTa, HOMepa epruoia u
HOMeEpa

HOMEpa  TPYIIIBL. [IpuuuHbl | TpynIBL.
METaJUIMYECKUX u | Obvacuams 3aKOHOMEPHOCTHU
HEMETaJUIMYECKUX CBOWCTB B W3MEHEHUS CBOMCTB
Mepuoaax u rpynmnax. XUMHUYECKUX 3JIEMEHTOB B IEPUOJIAX U
¢dopmymupoBka Ilepuoanyeckoro | rpymmax (A-
3akoHa /. . rpymnmax) [lepuogudeckoit cUCTEMBI ¢
Menneneesa TOYKH 3pEHUs
CTPOEHHUS aTOMa.
CpasHusams CTpPOEHHUE U CBOMCTBA
aTOMOB  XMMHYECKHX  3JIEMEHTOB,
HaxXOJAIIMXCS B OJHOM IIEPUOJE HIIU
onnoit A-rpymnme Ilepuoanueckoit
CUCTEMBI.

50-51 | Xapakrepucruka XapakTepucTuka aneMeHTa- | Xapaxkmepuzosamo XUMHUYECKUE
XUMHUYECKOTO MeTalljia U 3JIEeMEeHTa-HeMeTalljia Mo | 3JeMeHTbl 1—3-ro MepuopoB MO HUX
JJIEMEHTA Ha UX TO0JIOKEHUIO B [leproandeckoil | mOJI0KEHUIO B IIepunonnueckoit
OCHOBAHUU €ro CHUCTEME XHMMHYECKUX JJIEMEHTOB | CHCTEME XUMHUYECKHUX 3JIeMEHTOB /I.
MIOJIOKECHUS B . . MeHnneneena. N. Menaeneesa.

NEePUOINYECKON JemoncTpanuu. Mozenu aToMoB | Apeymenmuposams CBOMCTBA OKCHUJIOB

cucTeMe. 35IeMeHTOB 1—3-T0 1meproaoB Y TUJIPOKCHIOB METAJNIOB U
HEMETAJUIOB IOCPEACTBOM ypaBHEHUN
peaxkuui

52 3HaueHue 3narom HopMynupoBKY Onpedensams UCTOUHUKU XMUMUYECKON
[Tepuonnueckoro MEPUOANYECKOT0 3aKOHa, nHpopmauu
3aKOHa U OIpeZieNIEHUE NEpHoa, Tonyyames HEOOXOTUMYIO
[Tepnonnueckoi ¢uznueckuit cmpica Ne nepuoaa, MH(}OPMALINIO U3 Pa3IMYHBIX
CHCTEMbl XUMHUECKUX | OIpeJesieHHe TPYIIbl, PU3NUECKUN | UCTOYHHUKOB, AHANIUSUPOBAMb €€,
anemenToB J[.1. cMbIciT Ne rpymmsl. ogopmasims UHPOPMALIMOHHBIH
Menneneesa. IPOAYKT, Npe3eHmosams €ro, 6ecmu

Hay4HYIO TUCKYCCHIO, OMCMAaueams
CBOIO TOUKY 3pEHUS WIH
KOppexmuposams €€
Xumuyeckasi cesizb. OBP (12 4gac.)
53 HNonnas xumMuyeckas HNonnas xummdeckasi ¢Bsi3b. MoOHEL, | O0vscHsamb, 9TO TaKO€ MOHHAS CBS3b,

CBA3b.

o0pa3oBaHHBIE aTOMaMH METAIIJIOB
u HEMETAaJJIOB. CxeMsl
o0pa3oBaHUS WMOHHOW CBSI3U JUIS
OwHapHBIX coenuHeHud. VoHHBIE
KPUCTAJUIMYECKUE  PEIIETKH U
(du3HYEeCKne CBOWCTBA BEIIECTB C
OTUM THUIIOM peweToK. [loHAaTHe o
(bopMyIBHON €TMHUIIC BEIIECTBA.
JdemMoHcTpanuu.
BuneodparmeHTsl U crnaisi
«VoHHas XUMHUYECKas CBSI3bY.
Konmexnus BemecTs ¢ HOHHOU
XUMHYECKOM CBA3BIO

HUOHBL. Xapakmepu3o06amb MEXaHU3M
00pa3oBaHMs MOHHOU CBSI3U.

Cocmaesnsams  cXeMbl — 00pa30BaHUS

HOHHOM CBSI3H. Hcnonvzoseamo
3HAKOBOE
MOJICTTUPOBAHUE.

Onpedensams TAI XUMUUYECKON CBSI3U
1o gopmysie BelecTBa.

I1Ipusooums IpUMepHI BEIECTB C
HWOHHOM CBA3bIO. Ycmanasnusams
MIPUYUHHO-CIICJICTBEHHBIE CBS3U
MEX/1y COCTaBOM BEIIECTBA U BUJIOM
XAMHYECKOM CBSI3U, MEXKIY HOHHOU
CBSI3bI0 M KPUCTAJUIMYECKUM
CTPOEHUEM BEIIECTBA, MEXKTY
KPUCTAINTUYECKUM CTPOCHUEM
BEIIECTBA M €r0 (PU3NYECKUMU




54

KoBanenTHas
XMMHYECKasl CBA3b
KoBanenTHas
HEMOJISIPHAs CBS3b.

KoBasieHTHast XuMHuueckas CBs3b
KoBanentnas HETOJIAPHAS
CBSI3b.DJIEKTPOOTPULIATENBHOCTb.
IToustne o BaneHTHOCTH. CXeMBI
o0pa3oBaHUsl KOBAJCHTHOW CBSI3U

JUisi  OMHApHBIX  COEAMHEHUH.
MounekynspHbie u aTOMHBIE
KPUCTAJUIMYECKUE  PEIIETKH, U
CBOMCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

JdemoHcTpanmu.

BuneodparmenTs! u cnaiiapl
«KoBaneHTHas XUMHYECKasl CBI3hY.
Konneknus BemecTs
MOJIEKYJIIPHOT'O U @aTOMHOT'O
cTpoeHus. JlabopaTropHsbie
onbIThl. MI3roToBieHue Moaenei
MOJIEKYJI OMHAPHBIX COCTUHEHUH.

ObwsicHAmMb, YTO TAKOS KOBAJICHTHAS
HETIOJsIpHAs CBS3b, BAJICHTHOCTb.
Cocmaensams cXeMbl 00pa3oBaHUs
KOBAQJICHTHOU HEIOJISIPHON
XAMUYECKOH CBSA3H.

Hcnonvzoeamsb 3HAKOBOE
MojenupoBanue. Onpedensams TAI
XUMHYECKOH CBSI3H 110 Popmyie
BEIIECTBA.

Ilpusooums ipuMepsI BEIIECTB C
HOHHOM CBS3BIO. Ycmanasnusams
MIPUYUHHO-CIICJICTBEHHBIE CBS3U
MEXIy COCTAaBOM BEIIECTBA U BUJIOM
XUMHUYECKOMN CBSA3HU, MEXKTY
KOBAJICHTHOMH CBA3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA, MEX/1y KPUCTAITUIECKIM
CTPOCHUEM BEIIIECTBA U €TO
(U3NYECKUMHU CBOIICTBaMHU.

55 KoBanenTnas KoBanenTnas xumudeckas CBSI3b: KOBAJICHTHOH CBSI3U.
MOJISIPHAS CBS3b. HETIOJIApHAs ¥ MOJISIpHASL. Onpedensamb TUNT XUMUYECKON CBS3U

DIIEKTPOOTPULIATETHHOCTb. no (opmyre BelecTna.

ITousrue o BaneHTHOCTH. CXEMBI Ilpusooums TIpUMEpHI  BELIECTB C

00pa3oBaHusi KOBAJICHTHOM CBS3H KOBQJICHTHOM TMOJISIPHOM CBA3BIO.

JUTsl OWHAPHBIX COETMHEHUN Yemanasnueamo MIPUYUHHO-

MonekynsipHblE U aTOMHBIE CJIEZICTBEHHBIE CBSI3U MEXK/Yy COCTaBOM

KPUCTAJUIMYECKUE PELIETKH, U BEIIECTBA W BHUJOM  XHMHYCCKOH

CBOMCTBA BEIIECTB C 3TUM THUIIOM CBSI3U, MEXIY KOBAIEHTHOM CBA3BI0 U

PELIETOK. KPUCTAJUTMYECKUM CTPOECHUEM
BEILIECTBA, MEXAY KPUCTAUNIMYECKUM
CTPOEHUEM BEIIleCTBa u ero
(hbU3MYECKUMU CBOMCTBAMH.
Cocmasnams  GopMynbl  OMHAPHBIX
COCJMHEHUH TI0 BAJIEHTHOCTH H
HAxoO0ums BAJICHTHOCTH DJIEMEHTOB 110
(hopMyIie OMHAPHOTO COSAMHEHHUS.
Hcnonvzosams maTepuaabHOE
MOJIETTUPOBAHUE

56 Mertannmuueckas MeTaJTHIecKas Cocmasnsasms cXeMbl 00pa3oBaHuUs
XHUMHUYECKas CBS3b. KPUCTAUIMYECK | METAIUTMISCKON XUMHUIECKOMN CBSI3H
ast peléTKa. Hcnonvzosams 3HaAKOBOE

CBoiicTBa BEUIECTB C ITUM TUIIOM
pem€rok. Ennnas npupona
XUMHUUYECKHUX CBS3EM.
JdemoHcTpanmu.
BuneodparmenTs! u cnaiasi
«Metamnyeckass XuMuyecKas
cBs13by». Komnekuust «MeTamibl 1
CILJIaBBI».

JlabopaTopHbIe ONBITHI.
H3rotoBieHne MOACIH,
WJUTIOCTPUPYIOIIEH CBOMCTBA
METaJUIMYECKOU CBS3H

MOJIETTUPOBAHUE.

Xapaxmepuzoeamv MEXaHU3M
METaJUTMYECKOW CBs3U. Onpedensims
TUTl XUMHYECKON CBs3U 1O (opmylie
BELIECTBA.

Ilpusooums TpUMEpHl BEIIECTB C
METAJUTHYECKOH CBS3bIO.
Yemanasnuseamo MPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKy COCTABOM
BCIIECCTBA 148 BHUIOM XHMH‘ICCKOﬁ
CBSI3H, MEXIY MEeTaJUTHYeCKOMN
KPUCTAJTUYECKUM CTPOEHUEM

BCIICCTBA, MCXKY KPUCTATNIMYCCKHUM
CTPOCHUCM BCIICCTBA )48 €ro




(U3HYECKUMU CBOMCTBAMH.
Hcnonv3o6ams MaTepuanbHOE

MOJICIUPOBAHUE
57 CrerneHp OKUCICHHS. CrencHb OKHCJICHUS U e€ | Obvscnams, UYTO TaKOe CTCICHb
omnpeneaeHue 110 dhopmynaM | OKHCIICHHS.
BewmecTs.  CocTapienue v(pOpMyH Onpedensimv  CTEICHU  OKUCJICHUS
OrHapHbIX COCIUHCHIH 10| snementos B OMHAPHBIX COCTUHCHHSIX.
CTEIICHSAM OKI/ICJIeHI/ISI.VHa‘IaJIa Cocmagisimp  hOpMyYJTBl  GUHADHBIX
OHHapHLIXCOE IUHEHMUH. COCAMHCHMI HA OCHOBE OOIIEro
croco0a ux Ha3BaHH.
Cpaeénueamsv BAJICHTHOCTb U CTEIIEHb
OKHCJICHUS.

58 Pemenue Cocranenue ¢popmyn 6uHapusix | Cocmasnames  GopMyiasl  OWHAPHBIX
YOPaXHEHUH [0 TEME | COCIMHCHUM 1o CTCIICHSM | COCIMHCHUM Ha OCHOBE OOIIEro
«CTeneHb OKUCICHUS» | OKUCIICHUS. Hauana | cnoco6a nx Ha3BaHUH.

XUMUYECKOU Cpasénueamsv BAJICHTHOCTb U CTEIIEHb
HOMEHKJIATyphl JJIs OKHCIICHUS
OMHAPHBIX COCTUHCHHA.

59 OKHUCIUTEIHLHO- OKHUCIUTEIHLHO- Obvacuame, 4qTo TaKoe
BOCCTAaHOBUTEIIHHBIC BOCCTAHOBUTEJIHHBIC PEAKIINH. OKHCIIMTEIbHO-BOCCTAHOBUTEIbLHBIC
peaKkIuu. OrnpezielieHHe CTETICHEH OKUCIICHUS | PEeaKInu, OKHCIIUTEIb,

I DJIEMEHTOB,  OOpa3yloIIMX | BOCCTAHOBUTENb, OKHCIICHHUE,
BEIIIECTBA Pa3HBIX KJIACCOB. | BOCCTAHOBIICHHE.

Peaknun  unonHoro oOmena u | Krnaccuguyuposamo XUMHYECKHE
OKHCJIUTENBHO- peakuuii 1o NPHU3HAKY <«WU3MEHEHUE
BOCCTAaHOBHUTEIIbHBIC PEaKIMH. | CTETICHEW OKUCIICHUS JIEMEHTOBY.
Okucnutenb M BOCCTAHOBHUTENb, | Onpedensimo OKHCJIUTEITb u
OKHCJIICHUE ¥  BOCCTAHOBJICHHE. | BOCCTAHOBUTEIIb, MIPOIIECCHI
CocraBneHue YpaBHEHUH | OKUCJIEHUS U BOCCTAHOBIICHUS.
OKHCIIUTENh Hcnonvzosamsv 3HAKOBOE
HO-BOCCTAHOBHUTEIIbHBIX  PEAKIMI | MOIETMPOBaHUE

METO/IOM IJIEKTPOHHOTO OanaHca.

Jdemoncrpauun. B3anmoneiicreue

[IMHKA C CEPOM, COJSTHONU KUCIOTOM,

xsnopuaom meau(Il). l'openune

Maruus. BzanmoneiicTBue XJ0pHON

Y CEPOBOJAOPOIHOM BOJBI

60-61 | YnpaxHenus B
COCTaBIICHUH YMeET onpenensaTh CTeNeHb
OKHCIIUTEIBHO- OKHCJICHUS DJIEMEHTOB B
BOCCTaHOBUTEILHBIX COCJIMHEHUH, OKUCIIUTEIIN 1
peaKuuu. BOCCTaHOBUTEJIH, OKHCIICHUE 1

BOCCTAHOBJICHUE

62 0O000meHue n
cucTeMaTu3amnus VYwmerot xapakrepuzopath: [ICXD
3nanuii no remam «I13 | JI.M. MenzaeneeBa, 3HalOT COCTaB
u [1CXD JI.1. aTroMma.

Meuneneesa u
CTpPOEHHUE aTOMa» U
«CTpoeHue BellecTBa.
OKHCIMTEIHLHO-
BOCCTAHOBUTEILHEIE
peaKIum».

CocTaBisItoT: ypaBHEHUS
OKHCIIUTEIIFHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH.




63 KonrponsHas pabota
Ne4. « (13 u IICXD YMEIOT BBIYUCTATD [0 XUMHYECKUM
.. Menneneesa u YpaBHEHUSIM MaccCy M0 U3BECTHOMY
CTpPOEHHE aTOMa» U KOJIMYECTBY BEILIECTBA,

«CTpoeHue BellecTBa. | BCTYMUBIIETO W MMOTYYarOIIerocs
OxucnauTenpHo- B pe3yJbTaTe peakifu, 1 Ha00OpoT.
BOCCTaHOBUTEJIbHbBIE
peakuum».
O0o01IeHHe U cUcTeMaTH3alMA 3HAHUI 10 XuMMH 3a Kypce 8 kiaacca (3uac)

64 O06o6mieHue u dopmupoBaHus Pecynamusnvie: InaHUPYIOT
CUCTEeMAaTU3aLIHs KOMMYHHKATHUBHBIX MOCIIEI0BATEIbHOCTh CBOUX JICHCTBUI
3HAHUH 110 XUMHH 32 KOMIIETEHTHOCTH B OOILIEHUHU U Y MIPOTHO3UPYIOT UX PE3yJIbTaT.
Kypc 8 kiacca COTPYJHUYECTBE CO CBEpCTHUKAMHU. | [lo3HasamenvHbie: BBIIBUTAIOT

YMeroT XxapakTepu30BaTh: apryMeHTbl, YCTaHABIIMBAasl IPUYUHHO-
XUMHUYECKYIO0 CUMBOIIUKY, CJIEJICTBEHHBIC CBS3H MEKIY
XUMHUYECKHE MOHATHS, (DAKTHI, U3Y4aeMbIMHU SIBICHUSMHU, U3BIICKAIOT
OCHOBHBIC 3aKOHBI K TEOPUH, 3HAIOT | HEOOXOAMMYIO HH(OPMAIHUIO U3
COCTaB aTOMa. IPOYUTAHHOTO TEKCTA.
CocTaBistoT: ypaBHEHHS Kommynukxamusnuie: ymeror
OKHUCJIUTEIbHO- (dhopMynupoBaTh COOCTBEHHOE
BOCCTAaHOBUTEJbHBIX PEAKIUH. MHEHHE, apTyMEHTHPOBATh CBOIO
OH JIOJIKEH UMETb OCHOBBI TOUKY 3pEHHsI, OTCTauBaTh €€ He
¢dbyHIaMeHTaIbHBIX 3HAHUM T10 BpaX1eOHBIM AJIs1 APYTUX 00pa3oM;
XUMUH (1), TTO3BOJISIFOIINE BIIAJCIOT MOHOJIOTUYECKOU U
BBIPa0OTATh MPEJCTABICHUS O JTUAJIOTMYECKO popMaMu pedH.
COCTaB€ BEUIECTB, UX CTPOCHUH,
MPEeBPAIICHUX, TPAKTHUYECKOM
HCIIOJIL30BaHUH, a TaKKe 00
OIACHOCTH, KOTOPYIO OHU MOT'YT
npencTaBisaTh. 3ydas xumuto,
y4alecs: y3HaroT O
MaTepuaIbHOM €MHCTBE BCEX
BELIECTB OKPYKAIOILIETO MUPA,
00YCJIOBJICHHOCTH CBOWCTB
BELIECTB UX COCTAaBOM U
CTPOEHHUEM, [T03HABAEMOCTH U
MPEJICKa3yeMOCTH XUMHYECKUX
SIBJICHUU.

65 ITA

66 ImA
6. Xumus u okpy:kamomas cpeaa (4 gac)

67-70 | Xumus u

OKpYXarolias cpeaa




TemaTuveckoe nianupoBanue 9 KJiace

Pa3nen Oowee B ToM 4ucie B Tom KoHTpoJbHbIe
KOJI-BO Ja6/pao. YyHcIIe padoTsbI
4acoB npakt/pao.
1.IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 6 1 - -
XUMHUHUSKIIacca Y BBEJICHHE B Kypc 9
KJiacca.
2.Mertaisbl. 19 5 3 1
3.Hemetainnb. 25 7 3 1
4.IlepBoHauanabHbIE CBEICHUS 00 10 4 - -
OpPraHMYECKUX BEIIECTBAX
5.06001menne u cucTeMaTH3ays 3HaHUH 8 - - 1
y4YaIuxcs 3a KypCe OCHOBHOM ILIKOJIBI.
Hroro: 68 17 6 3




TemaTuueckoe miaianuposanue (9 Kiaace).

Homep Tema
a oka/1aTa OcHoBHoOe coJep:kaHne XapakTepHCTHKA OCHOBHBIX BU/IOB JesITeJIbHOCTH
YPOKO yp YpPOKa ol0yuyamommuxcs (Ha ypoBHe Y4eOHBIX JeiicTBHUiA)
(mnan./daxr.)
B I/n
IMoBTOpeHue 0 06001EHNE CBeeH T 0 Kypcy 8 Kiaacca. Xumuueckue peakiuu (15 1)
1 EcrectBenHbIC EcrectBenHple  cemelicTBa  XxummdeckuX | OObicHambs TIPU3HAKH, IIO3BOJLSIIONINE OOBEIUHATH
ceMeNcTBa.
3JIEMEHTOB! IIEIOYHbIC U | TPyNImbBl  XHMHYECKHX 3JIEMEHTOB B  E€CTECTBEHHBIC
Meranisl u
HEMeTaIIbl. IIEIOYHO3EMEbHBIE METAJUIBl, TaJOTeHbI, | CeMeicTRa.
HUHEpTHEIE (bmaropoaHsie) ra3sl. | Packpvigams ~ XUMHUYECKHH  CMBICT  (3TUMOJIOTHIO)
JlabopatopHubie onbIThl. 28. [lonyyeHue | Ha3BaHWII €CTECTBEHHBIX CEMEHCTB I'a3bD»
amM(OTEpHOro THUIPOKCHIA M HCCIeI0OBaHUE | Ap2ymenmuposamo OTHOCHUTEJILHOCTh Ha3BaHUA
. «UHEPTHBIC
€ro CBOMCTB.
2 ITonsTHE O AmdoTepHocTb. AMPOTEPHBIE OKCUABI U O6vscHamb, 4To Takoe «aM(OTEpHbIE COCTUHEHHUSD).
MePEeXOAHBIX .
rupokcuabl. KoMIekcHbIe Comu. Habmiooamw v onuceieams peakuuii MeX1y BEIIECTBAMU
3JIeMEHTax.
AMGbOTEpHOCTS. C IOMOIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMHUHU.
I'enernyeckuit . o o
P XapaxmepusoeamsIBONCTBEHHBIH XapaKTepe CBONUCTB
MEPEXOTHOTO aM(OTEpHBIX OKCUIOB U THIPOKCHIIOB.
JJIEMEHTA.
IIpo6ooums ONBITHI N0 TIOMYYCHUIO U MOITBEPKIACHHIO
XMUMHYECKHX  CBOMCTB  aM(OTEpPHBIX OKCHJIOB W
THIPOKCUIOB C  COONIONEHHEM TpaBHJI  TEXHUKHU
6e3omacHoCTH.
3-4 OTkprITHE OTKpBITHE . n. MenneneeBblM | Paznuuams €CTECTBEHHYIO U HCKYCCTBEHHYIO
Ilepuoguueckor
[lepnoandeckoro 3akoHa M CO3JaHWE UM | KiacCHU(UKaIHH.
0 3aKOHa 1
[epnonnueckoit | [lepmoandeckoir  cuCTEMBI  XUMHYECKHX | Apeymenmuposams oTHeceHue [lepnoauaeckoro 3akoHa
CUCTEMBI .
HIIEMEHTOB. K €CTECTBEHHOW KJIacCH(UKALINH.
XUMHUYECKHX
3JIEMEHTOB . JemoncTrpanuu. Paznnanasie GopMel Mooenuposams ~ XUMUYECKHE  3aKOHOMEPHOCTH  C
[lepronnaeckuil | TabIHII HEPHOIMIECKON CHCTEMBI. BBIJICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK 00BEKTa U
3aKOH H MonenupoBaHue IOCTPOSHUS NPE/ICTaBICHUEM HMX B IPOCTPAaHCTBEHHO-Tpaduueckon
Ilepuonmaeckas | Ilepnomuaeckoif cUCTEMBI WJIN 3HAKOBO-CUMBOJINUECKOH popme
cucreMa . . MenneneeBa ObvsicHamb, 4YTO TaKoe DSICKTPOHHBIA CJIOH WK
XUMUYECKUX Muxpomup. ONEeKTPOHBIL. Crpoenue o
SHEPTeTHUECKUIT YPOBEHb.
37eMeHTOB /l. N
SNEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX
W. Menneneesa Cocmagnams CXEMBI paclpeleNeHus] 3JIEKTPOHOB 10
B cBere yuenusi | anmemeHToB  Ne  1—20. Ilomsitme o .
ANIEKTPOHHBIM CJIOSAM B 3JIEKTPOHHON 000I0UKe
O CTPOCHIH 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE
aroma. 1x p P yp ’
3HaYCHHUE.
5 XapakTepucTHK | XapakTepHCTHKa  J3JEeMEHTa-MeTaia | | Xapakmepusosamb XUMHUYECKHE dJE€MEHTH 1—3-ro
a XUMHUYECKOTO .
STeMeHTA 3JIEMEHTa-HEMETaIa 110 MX IOJO0XKEHHWIO B | MEPHOJOB 10 MX TNoyNokeHnto B Ileproandeckoit

Ilepuonuueckoit  cucTeMe  XUMHUYECKUX
snemenToB . . Menzaeneena.
JdeMoHCcTpauuu. Mopenu aTOMOB

31eMeHTOB 1—3-r0 mepuooB

cucteMe xuMmuaeckux 3ymemenToB J[. . Menaeneena.

Apeymenmupoeéams CBOWCTBA OKCHIOB M THIPOKCHIOB
METaJUIOB ¥ HEMETAJUIOB IIOCPEICTBOM YpaBHEHHH
peakuui.




Knaccupmkamms | O0oOmeHne CBeACHUN O XUMUYECKUX | Xapaxmepuzoeams XUMHYCCKYIO PEAKIHIO U €€
XUMHUYECKHX peakmsix. Knmaccnpukanmss —XUMHYECKHX
. . YYaCTHHKOB (peareHThl ¥ IPOYKThl PEaKLIUH).
peaknui IO | peaknuii MO  pa3lUYHBIM  OCHOBaHHAM:
pa3sNu4YHBIM COCTaBy MW  4uCIy pearupyromux u | Onuceigams MPU3HAKY U YCIOBHS TEIEHUS XUMHIECKUX
NpU3HAKAM. o0pasylomuxcsi  BEMIECTB,  TEMIOBOMY peakiii
3¢exTy,  HampaBIEHHIO,  HW3MEHCHHIO '
cTeneHel OKHCJICHHS ANIEMEHTOB, | Pasnuuams  SK30TEpMUYECKHE U SHAOTEPMHUYECKUE
0o0pa3ylolmux  pearupyromye  BelecTBa, ——
(haze, MCIIOIB30BAHUIO KaTaIN3aToOpA. '
JlaGopaTopHbie ONBITHI. 1. | Coomnocums peaxkiui TOPEHUS U IK30TEPMUYECKUE
BzaumonetictBue aMMHaKa u
peaKIum.
XJIOPOBOAOPO/IA. 2. Peakmusa
HeWTpanu3anuu. 3. Habnronenue temnosoro | Habawodams 1 onucbieams XAMHIECKHN SKCIIEPUMEHT C
a¢pexra peakuum HelTpamuzamum. 4.
N N MIOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMHUHU
B3aumozelictBue  CepHOM  KHCIOTBI  C
okcuaom  memu(Il). 5.  Pasznoxenue
MEepOKCHJIa BOAOPOAA C MOMOIIBIO KaTajla3bl
KapTodens
OxucnurensHo- | OKHCIUTETHHO-BOCCTAHOBHUTEIIHHBIC Obvacuame, 4TO TaKoe OKHCIIUTEIBHO-
BOCCTaHOBHUTEINb
peaKIuH. BOCCTaHOBUTEJIbHBIE peaxImu, OKHUCITUTETIb,

HBIE PEaKIIUH.

Ompenenenne CcTeNeHEH OKUCICHUS IS
JJIEMEHTOB, 00Pa3yIONIMX BELIECTBA PA3HBIX
KiIaccoB. Peakuuu HWOHHOTO OOMeHa W
OKHCJIUTEHHO-BOCCTAHOBUTEIbHBIC
peakiuu. OKHCIUTEIb W BOCCTAHOBHTEb,
OKHCIJIEHHE u BOCCT@HOBJICHHE.
CocraBiieHre ypaBHEHHH OKUCIHUTEb
HO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM

JJICKTPOHHOI'O Oamanca.

HdemoncTpannu. B3zanMmosaeiicTBue 1uHKa ¢

Cepod, COJITHOM  KHUCIOTOM, XJIOPHJIOM
meau(I). T'operne MarHus.
Bs3aumoneticteue XJIOPHOH u

CEpOBOIOPOIHOM BOJIBI

BOCCTaHOBUTEIb, OKUCIICHUE, BOCCTAHOBJICHHE.
Knaccugpuyuposames Xxummdeckne peakuuii Mo NpH3HAKY
«M3MEHEHHE CTETIeHEeH OKUCIICHUS 3JIEMEHTOB.
Onpedensimy OKUCINTENb U BOCCTAHOBUTEND, MPOLECCHI
OKHCJICHUS ¥ BOCCTAHOBIICHHS.

Hcnonvzoeamsb 3HaKOBOE MOACINPOBAaHUEC

ITonsatue o
CKOPOCTH
XHUMHYECKUX
peakuui.

IlonsTE O CKOPOCTH XUMHUYECKON PEaKLUU.
®akTophbl,  BAUSIOUIME Ha  CKOPOCTh
XUMHUYECKUX peakuui: npupoa
pearupyomux BelecTB, UX KOHUEHTpaLus,
TeMIleparypa, IJIOWAAb CONPUKOCHOBEHUS,
Hanm4re KatanusaTopa. Karamms.
JdeMoHcTpanum. 3aBUCUMOCTb CKOPOCTH
XUMHWYECKOH PEaKIuy OT IPUPOIBI
pearupyoIux BeecTB. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOH pEaKIiy OT KOH-
[EHTPAINN pearnpyromnx BEIecTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pe-
aKILMU OT TJIOUIA/IX COPUKOCHOBEHHUS
pearupyromux BemeCTB («KUTISAITUN CIIOM» ).
3aBUCUMOCTb CKOPOCTH XUMUYECKOH
PeaKIyy OT TeMIepaTyphl pearupyromux
BEIIIECTB.

JlaGopaTopHble ONbITHI. 6. 3aBUCUMOCTb
CKOPOCTU XUMHUYECKOH peakIul OT
MIPUPOJIbI pEarupyoIIUX BEIIECTB Ha
IpUMepe B3auMOJEHCTBUS paCTBOPOB
THOCYNb(aTa HATPHS U XJIopuaa dapus,
THOCYNb(aTa HATPHS U COJITHOM KUCIIOTHL.

7. 3aBUCUMOCTb CKOPOCTH XUMUYECKOH
peakuuu OT NPUPObl METAIJIOB IIPH UX

Obvscrame, XUMHAYECKOH
peaKIHm».

Apeymenmuposams BIOOp €IUHUIL U3MepeHus V.
Yemanasnueamo MPUYIHUHHO-CJICICTBCHHBIC
BIUSIHAS  pa3IMYHbIX  (pakTOpoB  Ha
XUMUYECKUX PEaKIIUii.

Habnrooams u onucvbieams peakiiui MEXTy BEIIECTBAMU
C TIOMOMIBIO PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMUHU
IIpo6o0umps OMBITHI, TOATBEPIKIAIOIINE 3aBUCHMOCTh
CKOPOCTH  XHMHYCCKOW  pEakKIMH OT  Pa3InIHBIX

(axTopoB

4qTO TakKko¢C «CKOPOCTH

CBSI3U
CKOPOCTb




B3aUMOJICHCTBUHN C COJITHOM KHCIOTOM. 8.
3aBHCUMOCTH CKOPOCTH XUMHUYIECKOM
peakuuu OT IPUPOJIbI KUCIOT NIPU
B3aMMOJCHCTBUHU HX C JKelIe30M. 9.
3aBUCUMOCTBH CKOPOCTU XUMUYECKOM
peakuuu ot Temrepatypsl. 10.

3aBHCUMOCTE CKOpPOCTH XUMHUYECKOU
peakuuu oT KOHIIEHTpaLIUH. 11.
3aBHCUMOCTD CKOpPOCTH XUMHUYECKOU

peaknuuy OT IUIOIIAAN COIPHKOCHOBCHUS
pearupyromux BemiecTB. 12. 3aBHCHUMOCTD

CKOpPOCTH  XHMHYECKOW  peakmuu  OT
KarajauzaTopa
Xumuueckue OOme XUMHUYECKHE CBOWCTBA KHUCIOT: | Xapakmepuszoeams 0OIIME XUMHUYCCKHUE  CBOWCTBA
pEaKLUMU KHCIOT | W3MEHEHUE OKpacKu WHIWKATOPOB, | KACIOT C TO3WINHAH TEOPHUH  DIEKTPOIUTHIECKOU
B PacTBOpax B B3aWMOJICHCTBHE C METAJUIaMH, OKCHIAMH U | THCCOIIHAIIH.
ceeteTO/I. THIPOKCHAaMH  MeTaluioB u  coisaMu. | Cocmagnsims MOJEKYISIPHBIC, TIOJTHBIC U COKPAIEHHEIC
MonekynspHsle ¥ HOHHBIC (TONHBIE ¥ | HOHHBIC YPAaBHCHHS PEaKLHil C y4acTHEM KHCIIOT.
COKpAIIEHHBIE) YpaBHCHHSA peakwii. | Apeymenmuposams BO3MOXKHOCTB IPOTEKAHUS PEaKIUi
XuMuyeckun CMBICH COKpPAILEHHBIX | C y4acTHEM KHUCJIOT Ha OCHOBE IpaBuna bepromie u
YpaBHEHHUU. YCJIOBUS NPOTEKAHUS PEaKLUUi | psiaa aKTUBHOCTU METaJUIOB.
MEXIY 9JIEKTPOJIUTaMH 10 KoHHA. Psanx | /Iposooums ONBITHI, HOATBEPIKIAOIINE XUMUIECKHE
AKTUBHOCTH METAJLIOB. CBOMCTBA KHMCJIOT, C COOJIIOICHHEM MPABUI TEXHUKU
JlaGopaTopHble onbIThl. 14.JI3MeHeHne | 6€30IacCHOCTH.
OKpacKH HMHIUKATOPOB B KUCIOTHOH cpene. | Habarodams M onucviéams peakliuy ¢ y9acTHEM KUCIOT
15.Peakiss ~ HEWTpalmm3alMd  pacTBOpa | C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3BIKA M S3bIKA XUMHH
mENOYN  pa3NUYHBIMH ~ KHciaoTamu.  16.
Homyuenne rtuapoxcuma menu(ll) m ero
B3aNMO/ICHCTBHE C pa3TMYHBIMU KACIOTAMHU.
17. BsamMopeHCTBHE CHIIBHBIX KHCIOT C
okcuaoM menu(Il). 18-20. B3aumonericTBue
kucior ¢ meraulamu. 21. KadectBeHHas
peakuuss Ha kapOoHar-noH. 22. Ilomyuenue
CTyJIHSI KDEMHHUEBOU KHCIIOTHI.
23. KayecTBeHHas peakiUusi Ha XJIOpUA- WU
CyIb(aT-uOHBI
10 XuMuyeckue OO6me xumuueckue cBoiictBa uienodei: | Cocmasnsims MONCKYISPHBIC, TIOJNHBIE M COKpPAIICHHBIC
peaxuuu B3aUMOJICICTBAE C KHCJIOTAMH, OKCHIAMM | MOHHBIC YPaBHEHUS PEaKIUi ¢ yIacTHEM OCHOBAaHUH.
OCHOBaHUH B HeMeTaJlIoB, coyisiMu. OOIue XUMUYecKue | Apeymenmuposams BO3MOXKHOCTH NMPOTEKAHUS PEAKLUI
pacTtBopax B CBOWCTBAa  HEPACTBOPUMBIX  OCHOBaHHI: | C y4aCTHEM OCHOBaHMI Ha OCHOBe IpaBuia beprome.
ceere TO/. B3aUMOJICHCTBUE C KHCIOTaMU, paszioxkeHue | [[po6odums ONBITHL, TOATBEPXKIAIONINE XUMHYECKHE
TIPY HATPEBaHUM. CBOWCTBa OCHOBaHUH, C COONIOJICHHEM TPABWI TEXHUKU
JlaGoparopubie onbiThl. 24.13MeHenue | 6e30macHOCTH
OKpacKd WHIMKATOPOB B IIENOYHOU cpene. | Habmodams M onucbieams Peakyuu ¢ y9aCTUEM KHCIOT
25. B3aumoneiicteue mesIoven C | C IOMOIIBIO PYCCKOTO (POTHOTO) SI3BIKA U SA3bIKA XUMUH
yriaekucasiM  rasom. 26. KauectBenHas
peakius Ha  KaTHOH  aMMOHusA.  27.
[omyuenne rtuapoxcuaa memu(ll) m ero
pazioxKeHue
11 Xumuueckue OO0mye XUMUIECKHUE CBONCTBA CPEIHIX Xapaxmepuzosams o0IIMe XUMHYECKHAE CBOWCTBA COJEH
peakiuu coled | coJiell: B3aUMOAEHCTBUE C KUCIOTaMH, C IIO3ULIMNA TEOPUU IIEKTPOIUTHYECKON JUCCOLUALIUY.
B pacTBOpax B HIeTI0YaMH, COJISIMU H METaJUTaMU. Cocmaensms MOJICKYIISIPHBIC, TIOJTHBIC W COKpAIIEHHBIC
ceeteTO/I. B3aumopelicTBre KUCIBIX COJIEH €O HOHHBIE YPABHEHUS PEaKIUi C y4acTHEM COJEH.
iesI0uaMu. Apeymenmuposams BO3MOXKHOCTb MPOTEKAHUS PEAKLUI
JlaGopaTopHble ONMBITHI. | C y4acTHUeM coJjieil Ha ocHOoBe npaBuia beprosue.
28.B3aumoneiictBue kapOOHaToB ¢ | IIpoeooums OMBITHI, TONTBEPKAAIOIINE XHUMUYECKHE
kucnoramu. 29. Ilomydenme rtuapokcuza | cBoiicTBa cojiell, € COOJIOACHUEM IPABUII TEXHHUKH
xeneza(lll). 30. BaaumoneiicTBue xemne3a ¢ | 6€30IaCHOCTH.
pactBopoMm cynbdara meau(Il) Habnrooams u onucviéams peakiiuy ¢ yIacTHEM COJICH ¢
MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA XUMUHU
12 T'upponus Tunponus, kak OOMEHHOE B3AaMMOJACUCTBHE | YcemaHnasnueams 3aBUCUMOCTh MEXKIY COCTABOM COJNH U
COJICH. coiet ¢ Bogou. ['mAponM3 conM CHUIBHOTO | XapaKTepoM THApPOIIH3a

OCHOBaHHWsI W ciaboit kuciaoTel. ['maponus
comy Cnaboro OCHOBaHWs W CHJIBHOM

AHnanuzuposame cpey pacTBoOpa COJH € MOMOIIBIO
WHJIUKAaTOPOB
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13 [IpakTrgeckas CBoiicTBa KHCJIOT, OCHOBaHHH, OKCHIOB W | Ymems oOpamartbes ¢ 1abopaToOpHBIM 000pYIOBaHUEM U
pabora 1. | comeii B cBeTe TEOPWHU SJICKTPOIUTHUCCKOM | HarpeBaTeNbHBIMH TPHOOpPAaMH B  COOTBETCTBHH C
Pemenne JIICCOIIHAITIH TIPaBUJIAMH TEXHHUKH O€30TTaCHOCTH.

SKCIIEPUMEHTAI Habrrooams cBoiicTBa 3JEKTPOIUTOB M TIPOUCXOISAIINX
BHBIX 33724 MO C HUMH SIBJICHUH.
TeMe Habniwoams w  onucvlieams peaklmd ¢ y4acTHEM
«DNEKTPOIUTHY JIEKTPOJIUTOB C TIOMOIIbIO E€CTECTBEHHOTO (PyCCKOTO
eckas WM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
JTIUCCOLIAAITUS Dopmynuposamn BBIBOJIBI o pe3ynbTatam
MIPOBEJICHHOTO PKCIIEPUMEHTA
14 O06o001IeHre U CHCTeMaTH3aNus 3HAHUH 110 TeMe « XMMUYeCKHE PEakIiy B pACTBOPAX IEKTPOIUTOBY
15 KontposbHas pabota 1 no Teme «XuUMHUECKUE PEAKIIMK B paCTBOPAX AIIEKTPOIUTOBY
Hemerauibl u ux coequnenust (25 )
16 Oo6mas CrtpoeHre aTOMOB HEMETAIIOB U HX ObwvsacHamb, 9TO TAKOE HEMETaJLIHL.
XapakTepucTuka | mojoxenue B [lepnonndeckoii cucreme. Pan | Cpagnusams annoTpoIHbIE BUIOU3MEHEHUS KUCIOPOa.
HEMETAIJIOB 3IEKTPOOTPHUIIATEIEHOCTH. Packpvieams IPUUNUHBI aJUIOTPOTIHH.
Kpucrannmndeckne peméTki HeMeTauioB — | Xapaxmepuzoeamb XAMUYECKHAE DIIEMEHTBI-HEMETAIIIBI
MPOCTHIX BEIIECTB. AJUTOTPONHS U €€ u MIPOCTHIE BEIIECTBA-HEMETaJLIIbI: CTpOEHHUE,
npuurHbl. OU3NYECKUE CBOWCTBA (bu3nYeCKre ¥ XMMUYECKHIE CBOHCTBA HEMETAJLIOB.
HemeTawioB. OOIue xuMudeckue cpoiictea | Ob6vacHAmb 3aBUCUMOCTh OKHCIIUTEIHHO-
HEMETAIIJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIFHBIX CBOMCTB (WM npedcKasviéams
BOCCTaHOBUTEJIBHEIE. CBOWCTBA) DIIEMEHTOB-HEMETAJUIOB OT HX IOJIOKCHHS B
Hemoncrpamuu. Kostekius HemeTa/wioB. | [leproandeckoit cucreMe XMMHYECKHX dneMeHToB [I. WM.
Mopenu KPUCTaJUTHIECKUX pemérok | Menneneena.
HEMETAJJIOB: aTOMHBIE M MOJCKYJSIpHBIC. | Ycmanaéiueamb  NPUIMHHO-CIEICTBEHHBIE CBSI3U
O30HaTOp W TWPUHIOWIEI €ro paboTHL. | MEXIYy CTPOGHHEM aTOMa, XMMUYECKOH CBSA3BIO, THIOM
l'opeHne HeMETaluIOB — MPOCTBIX BEIIECTB: | KPUCTAJUIMYECKOM  PEHIeTKH  HEMETallIoB M HX
cephl, hocdopa, TpeBecHOTO YIIIs. COCIMHEHUH, X (PU3UICCKUMHU CBOMCTBAMH.
Jloka3zvbl6ambOTHOCUTETFHOCTh TOHATHH —«METaDy |
«HEMETaJLD»

17 O6mas lanmoreHsl, cTpoeHNe UX aTOMOB M MOJICKYJ. | Xapaxmepuzogams CTpOCHHUE, (uznveckue "
XapakTepucTuka | Ou3MUeCKHe ¥ XUMHYSCKHE CBOMCTBA | XMMHYECKHE CBOWCTBA, MONYYCHUE W NPUMCHEHHE
3JIEMEHTOB TaJIOTCHOB. 3aKOHOMEPHOCTH HM3MEHEHHs | TaJOTeHOB B IUIaHE 00IIEro, 0COOSHHOTO U €TMHIUYHOTO.
VIIA rpynmst CBOWCTB TaJIOTEHOB B 3aBUCHUMOCTH OT WX | Ycmawnasnueamsw NIPUYUHHO-CJICICTBEHHbIE CBSI3U
— TaJIOTEHOB nonoxkeHuss B llepuomnyeckoit cucteme. | MEXIY CTPOSHHEM aToOMa, XMMHUYECKOH CBSA3BIO, TUIIOM

HaxoxneHue rajnoreHoB B HPUPOAE U HX | KPUCTAIIMYECKOU pemeéTKn raJoreHoB, )50,
nmojlyyeHrue. 3HA4YeHWEe W MpUMEHeHHe | (U3MYECKUMHU U XUMHUYECKUMHU CBOWCTBAMU

TaJIOT€HOB.

Jdemoncrpanuu. OOpa3ubl TajoreHoB —

IIPOCTBIX BEILIECTB. Bzanmopneiicteue

TQJIOTEHOB C MeTalulaMH. BBITEeCHEHHE

XJIopa OpOMOM WJIM HOJa W3 PACTBOPOB HX

coJiet

18 CoenuneHus lamoreHOBOOPOBI W COOTBETCTBYIOIIUE | Xapakmepu3osams COCTaB, (GU3MUECKUC U XUMHUYCCKUE

TaJIOTEHOB MM KHCIIOTBI:  IUJIaBUKOBasi,  COJISIHAs, | CBOICTBa, IOJIyueHHWE U MPUMEHEHHE COEIUHEHUM
OpOMOBOIOPOTHAS, HOJIOBOJIOPOJTHAS. | TAJIOTEHOB C WCIOJNB30BAaHHEM PYCCKOro (pOIHOTO)
Tanorennnpl. KadecTBeHHBIE peaklMy Ha | S3bIKA U A3bIKA XHUMHH.
rasoreHuA-uoHb!. Ilprumenenne coenuaenuii | Haszvigamb COSNWHEHHS TallOTEHOB N0 (QopMmyle H
TaJIOTEHOB U X OMOJIOTHYECKast POJIb. cocmagasms GOPMYIIBI TIO UX HA3BAHUIO
Hemoncrpanusi. Kommeknuss TpUpOIHBIX | Yemanasaueams ~ NPUUUHHO-CIIECTBEHHBIE CBSI3H
COeIMHEHUH XjIopa. MEXAY XUMHUYECKOW CBSI3bI0, THUIIOM KPHUCTAJUIMYECKOM
JlaGopaTopHbIe ONBITHI. PEIICTKH COCIUHCHUN TalOreHOB, WX (DU3MYCCKHMU U
31.Pacmo3HaBaHue raJoreHUI-HOHOB XUMHUYECKUMHU CBOMCTBaMH.
Ilposooums, nabmodames W onucvléams XUMUYCCKUN
JKCIIEPUMEHT IO PACHO3HABAHHUIO TaJOrE€HHUI-MOHOB C
cOOITFO/ICHIEM TPAaBIII TEXHUKH 0€30TTaCHOCTH.
Buinonnsms pacyetbl Mo XUMHUYECKHM (GOpMyIaM U
YpaBHEHMUSIM PpEaKUUW, NPOTEKAIIIUX C Yy4acTHEM
COeJIMHEHUH rajJoreHoB
19 IIpakTuueckas CouisiHasi KUCJIOTa — CHIIBHBIA JJIEKTPONHT. | Ymems oOpamarhkes ¢ 1ad0paTOpHBEIM 000PYIOBAHUEM H

pabora 2.

Tunmaasie peakuumn KHCJIOT:

HarpeBaTeNbHBIMA TPUOOpPaMH B  COOTBETCTBHH C




«M3yuenne B3aUMO/ICHCTBUE C METaJUlaMU, OCHOBHBIMHU | IpaBHJIAMHU TEXHHKH O€30MIaCHOCTH.
CBOMCTB ¥ aM(pOTEpHBIMU OKCHAAMH, OCHOBAHUAMU U | Habniwodamy CBOMCTBA IIEKTPOJIUTOB M IPOMCXOIALINX
COJISTHOM aM(pOTEepHBIMA  THAPOKCHAAMH, COJISIMH. | C HUMH SIBICHUIL.
KHCIIOTBD) KauecTBeHHas peakuus Ha XJIOPUA-HOH. Habmiooams w  onuceiéams peakuum €  y4acTHEM
JNEKTPOJIUTOB C MOMOIIBI0 E€CTECTBEHHOIo (PyCcCKOro
WJIN POAHOTO) S3bIKA U SI3bIKA XUMUH.
Dopmynuposamsp BEBIBOJIBI 1o pe3yabpTaTam
MIPOBEICHHOTO KCIIEPIMEHTA
20 O6mras Oo01mas xapakrepucTuka ainemeHToB VI A — | /lasamb  00IIyl0 XapaKTepHCTHKyaToMaM, HpPOCTBIM
XapakTepucTrka | rpynnsl. Cepa B Ipupojien e€ moydeHue. BEIlIeCTBaM U COEAMHEHUSIM XaJIbKOTCHOB B 3aBUCUMOCTHU
aneMeHToB VI A | AmorponHbie MOTU(DUKALUK CEPhI H HX 0T ux nonoxeHus B [lepuonndeckoil cucteme.
-XaJIbKOT€HOB. CBOMCTBA. XMIMHUYECKHE CBOICTBa cephl M €€ | Xapaxmepuzoeams CTPOEHHE, aJUIOTPOIHS, pU3HMUECKHE
Cepa NpUMEHEHHE. U XUMHYECKHE CBOWCTBA, IOJIyYeHHE M IPUMCHEHHE
JdemoncTpauun. BzaumoneiictBue cepsl ¢ CepBlL.
MeTaiuiaMu. ['opeHue cephl B KHCIOpoe Yemanasnueams  TpUYMHHO-CIICICTBEHHBIC CBSI3H
MEXIy CTPOCHHEM aToMa, XUMHYECKOW CBS3BIO, TUIIOM
KPUCTAJUTMUECKOW PEmETKH cephl, €€ (U3NISCKUMHU H
XUMHYECKIMH CBOWCTBAMH.
Buinonnsams pacd€Tel Mo XUMHYECKUM (popMylaMm H
YpaBHEHMSIM peakLuii, IPOTEKAIOIUX C YIaCTHEM CEePHI.
Iposooumy, Habmooamv U ORUCHI6AMb XUMHYECKUN
9KCIEPUMEHT 10 TOPEHUIO Cephl Ha BO3yXE U B
KUCJIOPOAE€ C  COOJIIOZIGHHEM  IPaBWJI  TEXHUKH
0e30macHOCTH
21 CepoBonoponu | CepoBomgopon: CTpOCHHUE MOIICKYJHI, | Xapakmepuszosams cocTaB, GU3NISCKHE M XIMHICCKHC
CynbhUIBI (hm3nvecKue U XNMAYECKHe, OMyICHNE U CBOMCTBA, MOJyYEHHE U NMPUMEHEHHE COCANHECHUI Cephl
3HadeHne.  CepoBOAOpOIHAs  KHCJIOTA. | B CTENEHH OKHCICHUS —2 C HCIOJIB30BAHHEM PYCCKOTO
Cynbe¢uns 1 ux 3HadeHue. JlroMuHOQOPEL. (pomHOTO) S3BIKA U S3BIKA XHUMUHU.
Jdemoncrpanus. Komnexnus cymbpumIHbIX Has3zvieamv coenmuHEeHNs cepbl B CTEIICHH OKUCIICHHS —2
pya. KagectBenHas peakuus Hacynbhua- o hopMmyse u cocmasasims GOPMYIHI IO MX HA3BAHHIO.
HOH Cocmaenams MONEKYJISIpHBIE ¥ HOHHBIE ypaBHEHUS
peakiuii, XxapakTepu3yolle XUMHUYECKHe CBOMCTBa
COEMHEHUI Cepbl B CTETIEHN OKHUCIEHUS —2.
Onucvigams  TPOIECCHl  OKHUCIIEHUS-BOCCTAHOBIICHHUS,
onpedenams  OKUCIUTEIb M  BOCCTAHOBHTENb U
cocmaegnsms DISKTPOHHBI OalaHC B peakmusIx c
Y9acTHEM CEephI B CTCIICHH OKUCICHHS —2.
Yemanasnueamsy  TpUYMHHO-CIIEICTBEHHBIC CBSI3H
MEXIy XUMHYECKOW CBSI3bIO, THIIOM KPHCTAJLTHYECKOU
PEMETKN COSNWHEHHH Cephl, UX (UINICCKUMHU H
XUMHYECKHMH CBOIICTBAaMHU
22 Kucnoponusie Okcun  cepoi(IV), cepHucras kucnora, | 3anucvigams (HOPMYIBI OKCHIOB CEPBI, HA3bI8AMb WX,
COEIMHEHUS cynbpurel. KadecTBeHHass peakuusi Ha | onucwlgams CBOHCTBA Ha OCHOBE 3HAHWH O KHCIOTHBIX
Cepel Cynb(UT-NOH. oKcuax.
Okxcup cepri( V1), cepHas kuciora, Xapaxmepuzoeams coctaB, Qpu3MYecKre U XUMHUYCCKHUEC
cynbgatel. Kpucramnoruaparsr. CBOHCTBAa CEpPHOM KHCIOTHI Kak dJEKTPOJIUTa C
KauecTBeHnHas peakuus Ha CysbdaT-HoH. UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) s3bIKa M SI3BIKA
Jemoncrpannu. O0ecuBeYrBaHUC XUMHH.
OKpAIIIEHHBIX TKaHEH 1 I[BETOB CEPHUCTHIM Cocmaenams MOJEKYNSIpHbIE W WOHHBIE YPaBHEHUS
Ta3oM. peakuui, XapaKTepU3yIOIIMX XUMHUYECKHE CBOWCTBA
B3anmopnelicTBre KOHLIEHTPUPOBAHHOM CEpHOM KUCIIOTHI.
CEepHOI1 KUCIIOTHI ¢ Meplo. OOyrimBanue PacnosnasamscynbpdaT-nuoHsI.
OpraHUYECKUX BEILECTB Xapaxmepuzoéams ~ CBOWCTBAa  KOHLEHTPUPOBAHHOU
KOHIIGHTPHUPOBAHHOI CEPHOM KHCIOTOH. CepHOIl KHCJIOTHI KaK OKHCIIUTEIS C HCIIOJIb30BAaHHEM
JlaGopaTopHbIe ONBITHI. pYyCcCKOro (pOAHOTO) A3bIKa U SI3bIKA XUMUH.
32. KagecTBeHHBIE peakIiy Ha CyJIb(aT- Cocmasnamo YpaBHEHHUS OKHCIIUTEIBHO-
VOHBI. BOCCTAHOBUTEINIbHBIX PEAKLUNA METOJOM 3JIEKTPOHHOTO
GanaHca.
Buinonnams pacy€rsl 1Mo XUMHUYECKHM (OpMyIaM |
YpaBHEHHUSM pEaKIWi, MPOTEKAIOIUX C YYacTHEM
CEpHOI KUCIOTHI.
Habmiooams n onucviéams XUMUYECKUI IKCTIEPUMEHT
23 TIpakTudeckas CepHast KHCJIOTa — CWJIBHBIH JJIEKTPOJIUT. | Ymemwb oOpamarbes ¢ 1ab0paTopHBIM 000pyIOBAaHUEM U

pabora 3.

CaoiicTBa pa30aBJICHHOW CEPHOIl KHCIIOTHI,

HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUH C




«3yuenne KaK THITMYHOM KHCJIOTBHI: B3aUMOJAEHCTBUE C | TpaBHIAMHU TEXHUKU O€30MIaCHOCTH.
CBOICTB CEpHOH | MeTa/ulaMH, OCHOBHBIMH M amdorepHbIMU | Habniodams CBOHCTBAa JIEKTPOJIUTOB M IPOUCXOIALINX
KHCIIOTBD) OKCH/IaMH, OCHOBaHMSAMH W aM(OTEPHBIMH | C HUMH SIBICHHUI.
THApPOKCHAaMH, coismu. KadectBennast | Habniooams U onucvliéams PeakUU C  y4acTHEM
peakmust Ha Cynb(haT-noH. JIEKTPOJIIUTOB C IOMOIIBIO ECTECTBEHHOrO (PYCCKOTO
WJIN POAHOTO) S3bIKA U SI3bIKA XUMUH.
Dopmyruposams BBIBOJIBI 1o pe3yspTaTtam
MPOBEJICHHOTO SKCIIEPUMEHTA
24 O6mras OOmas xapakrepuctuka 3ieMmeHToB VA | /lasamb 0O0IIyl0 XapaKTePHCTHKyaToMaM, HpPOCTBIM
XapaKTepUCTUKA | rpymmnbl.  A30T, CTpOEGHME aToMa M | BEIleCTBAM W COCJMHEHHMSM  ITHUKTOTCHOB B
XUMHUYECKHX Mojekynsl. @duznueckue M XMMHYECKHE | 3aBUCUMOCTH OT HX mojoxeHuss B Ileproanueckoit
3JeMeHTOB VA | cBOWCTBa W IpUMEHEHHE a30Ta. A30T B | CHCTEME.
Tpymmnsl. A30T NPUPOJIE U ero OHOJIOrHYecKas poJlb. Xapaxmepuzosams CTpOEHHE, ¢dusmueckne U
Jdemoncrpanus. /luarpamma «Cocras XMMHUYECKHE CBOWCTBA, MOJIYYECHHE U IPUMCHEHHE a30Ta
BO31lyXa». BuneodparMeHTs! 1 craipt C HCIIOIBb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA M SI3BIKA
«[ITrmusm 6azape» XUMUH.
Hasvisamy coenuHeHMs azota 1o  ¢GopMmyle H
cocmagnams HOPMYIIBI TI0 X HA3BAHMIO.
Ycemanasnueams  TpUUNHHO-CIIEACTBEHHBIC CBSI3U
MEXAYy CTPOCHHEM aToMa U  MOJICKYJbl, BHIOM
XMMHUYECKON CBS3H, TUIIOM KPHUCTAJNIMYECKOW PEIIETKU
a3oTa M ero GU3MYECKUMH U XMMUYECKHUMHU CBOHCTBaMH.
Beinoansms pacd€rpl Mo XMMHUYECKHM (QOpMyJIaM H
YpaBHEHHSIM pEaKknnii, POTEKAIONINX C YYaCTHEM a30Ta
25 Ammuak. Comun | AMMHAK, CTpOeHHE MOJIEKYJIBI u | Xapakmepuzoéams  COCTaB, CTPOCHHE  MOJICKYJIbI,
aMMOHUS ¢usmueckue CBOHCTBAa. AMMHA4Has BojJa, | GU3WUECKHE M XHMHUYECKHE CBOWCTBA, IOJyYCHHE U
HaIIaTBIPHBIA ~CHHPT, THUApPAT aMMHaka. | IPUMEHEHHE aMMHaKa C HCIOJb30BaHUEM PYCCKOTO
JloHOpHO-aKIIeNTOPHBII MeXaHu3M | (POIHOTO) S3bIKA U S3bIKA XUMHH.
o0pazoBaHUs KaTHOHA aMMOHUS. | Hasvieamsb comv aMMOHUS 110 GOPMYJIaM U COCMABIAmb
BoccranoBurenbHbIE CBOMCTBA aMMHAKa. (OpMyIIBI 110 MX HA3BaHUSM.
Conu aMMOHMSI M WX TPUMEHEHHe. | 3anucviéamv MOJIEKYJISIPHbIE W HOHHBIE YPaBHEHUS
KauecTBeHHass  peakuusi Ha  KaTHOH | peaklMid, XapaKTepHU3ymollMe XHMHUYECKHE CBOMCTBa
AMMOHHUSL. aMMHMaKa U coJieil aMMOHHUSL.
Jemouncrpanumn. [Tonyuenune, cooupanue u | Cocmasnsime ypaBHEHHUSI OKHCIIUTEIBHO-
pacno3HaBaHue aMMuaka. Pasnoxenue BOCCTaHOBUTEJIbHBIX PEaKIUi C y4yacTHEM aMMHuaka c
OGuxpomara aMMOHWUS. MTOMOIIIBIO AJIEKTPOHHOTO OanaHca.
JlaGopaTopHbIe ONBITHI. Ycemanasnueams ~ TIpUUNHHO-CIIEACTBEHHBIE CBSI3U
33. KauecTBeHHas peakiyst Ha KaTHOH MEXAYy BHIAMU  XUMHUYECKMX  CBSI3ed,  TUIAMU
aMMOHUS KPHUCTAJUTMUECKUX PEIIETOK aMMHaka M CoJel aMMOHUS
1 UX QU3HMYECKUMH U XUMHUYECKIMHU CBOMCTBaMHU.
Ilposooums, Habnodames W onucviéams XUMUYECKUN
IKCIIEPUMEHT 0 PACIIO3HABAHHIO HOHOB aMMOHHS C
cOOITIO/ICHIEM TPAaBIIT TEXHUKH 0€30TTaCHOCTH.
Beinoansams pacu€rel 1Mo XUMHUYECKHM (GOpMylaM |
YpaBHEHHSIM peaknuii, NPOTEKAIOUMX C Yy4acTHEM
amMMHuaKa
26 [pakTrdeckas [omydenue, cobupanue 1 pacrio3HaBaHUe Ionyuams, cobupamu u pacno3uasamo
pabora 4. ammuaka. M3yuenue pacTBOpUMOCTH ammuakObpawamuvcs ¢ 1abopaTopHbIM 000pyIOBaHUEM
«[Tonyuenue amMMuaKa B BOJIE ¥ XapaKTepUCTHKA W HarpeBaTelIbHBIMH IPUOOpAMH B COOTBETCTBUH C
amMMuaxa u OCHOBHbBIX CBOMCTB I'JjpaTa aMMHaKa. NpaBUJIAMU TEXHUKH 0€3011aCHOCTH.
U3y4eHHe ero KauecTBeHHas peakiysi Ha KATHOH aMMOHUST | Habniodams U onucbléams XUMHUYECKUH SKCIIEPUMEHT C
CBOMICTB» MTOMOIIIBIO PYCCKOTO (POJHOTO) S3bIKA U SI3BIKA XFMUH.
Dopmyauposamo BBIBOJIBI no pesyabTaTaMm
MPOBEJICHHOT'0 AKCIIEPUMEHTA.
CompyoHuuams B TIpoliecce YYeOHOTO B3aUMOICUCTBUS
npu paboTe B rpynmnax
27-28 | Kucnopoacomep | Okcumsl a30Ta: HECOICOOpa3yOIIHE 1 Xapaxmepusosams cocTaB, QpU3NUECKHE U XUMHYECKHE
Kalue KHCIIOTHBIE. CBOHCTBA, MOJY4YEHHE U NPUMEHEHHE OKCHIOB a30Ta C
COEIMHEHUSA A3zoTHCTas KHCIIOTA U HUTPUTHI. UCTIONIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA M SI3bIKA
azora A30THast KHCIIOTa, €€ TIOITydIeHUE U XUMUH.

cBorictBa. Hutpartsr.
Jemoncrpauun. Bzanmoneiicteue
KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI €

Cocmagnams MOJEKYNApHBIE W WOHHBIE YPaBHEHUS
peakiuii, XxapakTepu3yollue XUMUYECKHEe CBOMCTBA
OKCHIOB a30Ta.




Menpto. ['openne u€pHoro nopoxa.
Pasnosxenne HUTpaTa Kanusa U TOpEHHE
JPEBECHOTO YrOJIbKa B HEM.

JlaGopaTopHble onbIThl. 34. Xumuueckue
CBOMCTBa a30THOM KHCTIOTBHI, KaK
3JEeKTPOINUTa

Yemanasenueams ~ npUYMHHO-CIEICTBEHHBIE CBSI3H
MEXTY BHIOM XUMHAYIECKOH CBSI3H, TUTIOM
KPUCTAUTMYECKOW pEMETKH OKCHIOB a30Ta M X
(U3NIECKUMH U XUMHUYECKAMH CBOIICTBaMHU.
Xapaxmepuzoeams cocTaB, pu3ndecKue U XUMHUIECKIE
CBOMCTBAa  a30THOM  KHCIOTBI KaK  3JIEKTPOJIUTA,
MPUMEHEHUE C HCIOJIb30BAHUEM PYCCKOro (POJHOTO)
SI3BIKA U SI3BIKA XUMHUH.

3anuceiéams MONEKYISPHBIC W WOHHBIC YPaBHEHUS
peaKImii, XapaKTCPU3YIOIIUE XUMHUYCCKHUE CBOWCTBA
a30THOM KHCJIOTHI KaK AJICKTPOJIUTA.

Ilpoooums, nabmodames W onucviéams XUMHUYCCKUN
9KCIIEPUMEHT, XapaKTepU3YIOLIMI CBOIcTBa a30THOMU
KHCJIOTBI KaK DJJIEKTPONUTA, C COONIOJACHHUEM MpPaBIII
TEXHUKU 0€30I1acCHOCTH.

Xapaxmepuzoeamb a30THYIO KHCIIOTY KaK OKUCITUTEIb.

Cocmasnsamo YpaBHEHHUS OKHCIIMTEIIBHO-
BOCCTAaHOBUTENBHBIX  pEaKLui, XapaKTEePU3yIOIIHNX
XMMHYECKHE  CBOWMCTBAa  a30THOM KHUCIIOTBI  Kak

OKHCJIUTEJIsI, C TOMOIIBIO 3JIEKTPOHHOTO OanaHca.
Ilposodums, Habr00amv U ONUCHIBAM> XUMUUECKHIA
SKCHEPUMEHT, XapaKTEPU3YIOIIUK CBOMCTBA a30THOM
KUCJIOTBl KaK OKHCIHTENS, ¢ COONIOACHUEM MpPaBHII
TEXHUKH 0€30I1aCHOCTH

29 dochop u ero dochop, crpoeHHe aromMa W amwtoTpomnus. | Xapaxmepuzoeams CTPOCHHE, AJUIOTPOIUIO, GU3MICCKHE
COCIIITHEHUS ®ocounpr. Pocoun. Oxcun pochopa(V) M | ¥ XUMHUYECKHE CBOWCTBA, TONYYCHHE M TPUMCHEHHE
optodochopHas KHCJIOTA. ®ocdatrl. | pocdopa ¢ UCTIONB30BaHIEM PYCCKOTO (POIHOTO) SI3BIKA
Docdopusle ynodperns. MTHCEKTHINIBL. U A3bIKa XUMHH.
JemoncTpanmun. O0pasip! IPUPOTHEIX CaMOCTOSITeIFHO ~ Onuchi6ams ~ CBOMCTBA  OKCHI
coenmHeHNH hocdopa. [operne pochopa ¢dochopa(V) kak KHCIOTHOTO OKCHIA U CBOICTBa
Ha BO3JlyXe U B kuciopoze. [lomyuenne 0pTohOCHOPHON KHCIOTHI.
6esoro docdopa u UCIIBITAHUE €ro CBOWCTB | Mumocmpuposams ~ 3TH  CBOMCTBA  ypaBHEHHSIMHU
JlaGopaTopHble onbIThI. 35.KauecTBeHHBIE | COOTBETCTBYIOIIMX PEAKLIUIA.
peakiuu Ha hochar-noH Ilposodumsb, HabrOOamMb> W ONUCHIBAMb XUMUYECKHUI
IKCIIEPUMEHT C  COONIIOJICHHEM  IPaBMJI  TEXHUKH
6e3omacHoCTH.
Pacnosnasamvdocdar-noHsl
30 O6mas OO6mrast XxapaKTepUCTHKA 31eMEHTOB [V A- Jasams 00IIyI0 XapaKTEPUCTUKY aToOMaM, IPOCTHIM

XapaKTepUCTHKA | TPYIIbI: 0COOCHHOCTH CTPOCHHS aTOMOB, BEIIECTBAM M COEIMHEHUSIM 3J1eMeHTOB [V A- rpynmsl B

AJIEMEHTOB MPOCTHIX BEIIECTB M COSTUHEHHUH B 3aBUCHMOCTH OT WX ToyiokeHust B Ilepmoandeckoit

IVA- rpynmsi. 3aBUCHMOCTH OT I1OJIOXKEHHS DJIEMEHTOB B cucTeMe.

Yraepon [epnoanueckoii cucreme. Yriepos. Xapaxmepusosams CTpOEHHE, AITIOTPOIHIO, PU3HIECKHE
AoTponHbIe MOANGUKALINK: aIMa3, U XUMHUYECKHE CBOWCTBA, ITIOJIydEeHHE M HpPUMEHEHHE
rpadur. AMopdHBIi yriiepoa u ero copra: amop(HOro yriepoja u €ro cOpToB C HCIIOJIb30BAHHEM
ca)ka, aKTUBUPOBAHHBIA yrojb. AcopOnus. | pycckoro (pOAHOTO) S3bIKA U SI3BIKA XUMUH.
XUMHYecKHe CBOHCTBA YIiepoaa. Cpasnueams cTpOCHUE M CBOMCTBA ajMasa U rpadura.
Koxkcoxnmudeckoe Mponu3BOJICTBO U €T0 Onucwl6ambOKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
npoaykuust. Kapouasr. CBOICTBa yIJjiepoJa.

Hdemoncrpamnu. Komrexkmus  «O0pasupl | [lpogooums, Habaodams W onucvléams XUMUYSCKUN
HPUPOTHBIX COC/IMHEHUH YIIIeposay. | SKCIIEPUMEHT C  COONIOJICHWEM  IIPaBWJI  TEXHHUKH
Moptper H. A. 3emunckoro. [lornomenue | 6e30macHOCTH
AKTUBUPOBAHHBIM  YIVIEM  pPacTBOPEHHBIX
BELIECTB MJIU Ia30B. Y CTPOMCTBO
MPOTUBOTa3a

31 Kucnoponcomep | Oxcun yraepoma(ll): crpoenue monekynsl, | Xapakmepuzoeams cOCTaB, PU3MYCCKHEC U XUMHUYCCKHUEC

Kalue noixydyeHne W ero cBoiictBa. Okcua | cBOICTBa, IMOJydeHHE M NPUMEHEHUE OKCHIOB yriiepoja

COEIMHEHUSA yriepona(IV): CTpOCHHE MOJIEKYJIBI, | C HCIIOJIb30BAHHEM PYCCKOr0 (POJHOrO) S3bIKa W SI3bIKA

yrieponaa MOJIydeHHE M €ero CBOWCTBAa. YTOJbHAas | XUMUHU.
kucnora.  Comu  yrompbHOM — KHCIIOTHL: | Yemanaenueams — TPUYMHHO-CIIEICTBEHHBIE CBSI3U
KapOOHATHI u THAPOKAapOOHATEL. | MEXAY  BHAAMH  XMMHYECKMX  CBs3eHd, THIamu
TexHn4veckas u MUIIEBast COAA. KPHCTAJUIMYECKUX  PEIMIETOKOKCHAOB  yIiepoja, HX
JlaGopaTopHbIe ONBITHI. GU3UYeCKUME M XMMHYECKHMMH CBOMCTBAMHM, a TaKKe
36. TTosryueHue U CBOMCTBA yrOJbHON MIPUMEHCHHEM.

KHCJIOTBI.

Cobarooamey TpaBWiIa TEXHUKHA OE30MAaCHOCTH IPHU




37. KauecTBeHHas peaknus Ha KapOOHAT-
HOH

MCIIOJIb30BaHUH TICYHOTO OTOTLICHUS.
Oka3zvleams TIEPBYIO TIOMOIIB IIPH OTPABIICHIH YTapHBIM
ra3oM.

Xapaxmepuzoeamv coctaB, GpU3MYECKHEe U XUMHYCCKHUEC
CBOWCTBA, MOJyYCHUE U IPUMEHECHUE YTOIBHON KHCIOTHI
u eé comeit (kapOOHATOB W THUAPOKAPOOHATOB) C
HCIOJIb30BaHUEM PYCCKOTO (POJHOTrO) s3bIKA M SI3bIKA
XHMUH.

HUnniocmpupoéams ~ 3aBUCUMOCTD
YTOJIEHOW KUCIIOTHI OT UX COCTaBa.
Ilposooums, uabaodames W oOnucvléams XUMUYCCKHAN
SKCHEPUMEHT C COOJIOJCHHEM TPABHII  TEXHHUKH
0e30IacHOCTH.

Pacnosnasamnb xapOOHAT-HOH.

Buinonansams pacdérel o XUMHYECKUM (HopMyIam

U YPaBHCHUSIM PEAKIIUi, MPOTCKAIOIIUX C YIaCTHEM
COEIMHEHUH yriaepoja

CBOMCTB  coyen

32 [MpakTrueckas [ony4yenue, cobupaHue U pacro3HaBaHUE Honyuams, cobupamv WM pacno3nasams YrIEKUCIBIA
pabora 5. YTIEKHUCIOro Taza. M3ydeHne ra3Obpawamsca ¢ Ma0OPATOPHBEIM 00OpPYIOBaHHUEM H
«[lomyuenue PacTBOPUMOCTH YTIICKICIIOTO Ta3a B BOJIE U | HarpeBaTCIbHBIMH TNPHOOpaMH B COOTBETCTBHH C
YTICKUCIIOTO XapaKTePUCTHKA KUCIOTHBIX CBOWCTB TIPaBAJIAMHU TEXHHUKH OE30TIACHOCTH.
ra3a v I3y4eHHe | yroibHOH kucioTel. KadecTBeHHast peakuus | Habarodams M onuceleams XUMAYECKAN SKCIICPUMEHT C
€ro CBOHMCTBY» Ha KapOOHAT- 1 THAPOKAPOOHAT-UOHBI MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA XAMUH.

Dopmyruposams BEBIBOJIBI o pe3yabTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA.

CompyoHuuams B TIPOLIECCe YUCOHOTO B3aUMOICUCTBHUS
npu paboTe B Tpynmnax

33 VYrnesogopoasl | Heopranmueckue u opraHudecKkue Xapaxmepuzosams 0OCOOEHHOCTH COCTaBa M CBOIICTB

BEIIECTBA. YTICBOAOPOIBI. XUMHUECKOE OpPTaHUYECKHUX COCTUHECHUH.

CTPOCHHE OPTaHMYCCKHX BEIIECTB, KaK Paznuuame TpeebHbIe u HeTpeieTbHEIC
MOPSIOK COSTMHCHUS aTOMOB B MOJICKYJIIE YTICBOIOPOMEI.

0 BaJICHTHOCTH. Haszvieamv n 3anucvigams HopMynbl (MOIEKYISIpHBIE U
MeraH, 3TaH, KaKk npeaeabHbIe CTPYKTYpPHEIC) Ba)KHEHIINX npeacTaBuTeneit
YTICBOIOPOABL. DTHIICH U alleTHIICH, KaK YTICBOJIOPOIOB.

Henpe/enbHbIe (HEHACBIIEHHBIC) Ilpednacamy  DKCIIEPUMEHT 1O  PACIO3HABAHUIO
yrIeBoA0posl. ['opeHue yrieBo10poioB. COeIMHEHUH HEeTPEeAeTbHOTO CTPOCHUS.

KauecTBeHHBIE peakiiuy Ha HENPEIETbHbBIE Habmooams 3a XOIOM XHUMHUYECKOTO SKCIEPUMEHTA,
COCINMHCHMUA. OITMCBIBAThH €ro u AcJaTh BBIBO/IbI Ha OCHOBE
JemoncTpauuu. Mojeny MOJIEKYJI ME€TaHa, | HaOJItOJIeHUH.

9TaHa, STUJICHA U alleTUJIeHa. Qukcuposamv Pe3yNbTaThl YKCIEPUMEHTA C MOMOILBIO
B3aumopelicTBre 3THICH ¢ OpOMHOM BOJIOW | pycCKOTO (POJHOTO) SI3bIKA, a TakXke C IOMOIIBIO
M PacTBOPOM IIEPMAHraHaTa KaJus. XMMHUYECKHX (POpMYIT B ypaBHEHHH.

34 Kucnoponacoaep | DTUIIOBBIHM CIIUPT, €0 MOTYYECHHE, Xapaxmepuzosams CIHPTHI, KaK KUCIOPOJCOACPIKAIINe
xKa- NpUMEHEeHHE U (PU3UO0JIOTHUECKOE AEHCTBUE. | OPraHUYECKUE COEANHEHUS.
ue TpexaTOMHBIHI CIUPT MIULEPHH. Knaccugpuyuposams ciupTh IO aTOMHOCTH.
OpTaHHYECKUE KadecTBeHHas peakiusi HA MHOTOATOMHBIE Ha3zvieams npenctaBuTeneid OMHO- W TPEXATOMHBIX
COeIMHEHUS CHUPTHI. YKCYCHasi — IPEACTABUTENb KIACCa | CIUPTOB M 3AIKMCHIBATH U3 (HOPMYJIBL.

KapOOHOBBIX KHCJIOT. Xapaxmepu3zosams KACIOTHI, KaK KUCIOPOCOAEPIKaIIINe
Jdemoncrpanun. O0mme XuMUIeCKue OPraHUYeCKHE COEINHEHHUS.
CBOMCTBA KHCJIOT HA IPUMEPE YKCYCHON Hasvieamo npecTaBuTeNen npeneabHbIX u
KHCIOTHI. KauecTBeHHas peakius Ha HETpeIeAbHBIX KapOOHOBBIX KHCJIOT W 3aIHCHIBATH U3
MHOTOQTOMHBIE CITUPTHI (hopMyIIBL

35 Kpemuuii nero | Kpemuwuii, crpoenue ero atoma u CBOMCTBA. | Xapakmepuszoeams CTPOCHHE AaTOMOB M KPHUCTAJIOB,

COCANHCHUA

Kpemnuii B npupone. CUIULMIBI U CUTAH.
Oxcup kpemuusi(IV). Kpemuuesas kuciora
U €€ COH.

Jemoncrpammn. Komnekuunst «O6pasipt
HNPUPOAHBIX COEAUHEHUH KPEMHUS».
Komnexuus crexna, kepaMHUKH, IIEMEHTA U
U3JEeNUI U3 HUX.

JlaGopaTopHbie onbIThl. 38 IIponyckanue
YTIEKHUCIIOTO ra3a uyepe3 pacTBOp CUJIMKATa

¢u3uyeckne M XUMHYECKHE CBOWCTBA, IOJydEHHE U
INPUMEHEHUE KpPEeMHHSI C HCHOJb30BAHUEM PYCCKOTIO
(pomHOro) SA3bIKA U SI3bIKA XUMUU.

Yemanasenueams ~ mpUYMHHO-CIEICTBEHHBIE CBSI3U
MEXJy CTPOCHHEM aToMa, BHJOM XHMMUYECKOIl CBs3W,
TUIOM  KPUCTAJUIMYECKOM PpEIIETKM KPEMHHs, €ro
(GU3UIECKUMH U XUMHUYECKIMHU CBOMCTBAMHU.

Beinoansams pacu€rbl 10 XMMHUYECKUM (OpMyIaM

U YPaBHEHUSIM pPeakLuil, IPOTEKAIOIUX C yUaCTHEM




HaTpHs

KPEMHHUS U €r0 COeTUHEHUI.

Xapaxmepusosams cocTaB, (pU3NIECKHE U XUMHUYECKHE
CBOICTBa, IIOJIyYEHHE M TPUMEHEHHE COEIUHEHUHN
KPEMHHUS C UCIOIBb30BaHUEM PYCCKOIrO (POJHOrO) sA3bIKa
U SI3bIKa XUMUU.

Cpasnueams TNOKCHUIIBI YTIEPOAA U KPEMHUS.
Onucvliéams BaXKHEHININE TUMBI IPUPOIHBIX COCTUHEHUN
KPEMHHS KaK OCHOBHOTO 3JIEMEHTa JINTOC(EPBI.
Pacnosnaeame cunukat-uoxH

36 CunukatHast IIpon3BoacTBO CTEKIIA H Xapaxmepuzoeamsb CUIUKATHYIO IPOMBIIUIEHHOCTD U €€
HPOMBINIIEHHOC | HeMeHTa.lIpoayKims cuianKaTHOH OCHOBHYIO TIPOJIYKIIHIO.

Thb MIPOMBIIIJICHHOCTH: OTITHIECKOE BOJIOKHO, Yemanaenusame ananorun Mexxay pa3indHbIMU
Kepamuka, Gapdop, dasac. OnTrueckoe OTpacisIMHU CHIIMKaTHON MPOMBIIUIEHHOCTH
BOJIOKHO.
Jdemoncrpanuu. Komnexiys npoayKIuu
CUJIMKATHOW TPOMBILIUICHHOCTH.
BuneodparMeHTHI U cai sl
«[Ipon3BOACTBO CTEKIIA M IEMEHTA

37 [omyuenne Hemeranmnst B mpupoe. Onucvleams HaX0XKJICHHE HEMETAIUIOB B IPUPOJIC.

HEMETaJIOB DpakIUOHHAas NEPErOHKa XKUIKOTO BO3AyXa, | Xapakmepuszoeams (QpaKIHOHHYIO MEPETOHKY
KaK CIOCO0 MoJIyueHHsI KUCIOPO/a, a30Ta, JKUJIKOTO BO3yXa KaK COBOKYITHOCTh (DH3MYECKIIX
aproHa. [Tonydyenue hocdopa, kpeMHus, MPOLIECCOB.

XJI0pa, Hoja. DIEKTPOIU3 PACTBOPOB. Apeymenmupoeams OTHECEHNE aKTUBHBIX HEMETAJIIOB K
Jemoncrpanuu. Komnexnus «IIpupogHble | OKHCIHUTEEHO-BOCCTAHOBUTEIILHBIM IIPOIIECCaM
COCIIITHEHUS HEMETAIUIOBY.

Buneodparmentsr u cnaiinel «@paknuoHHas

TIeperoHKa JKUJIKOTO BO3IyXa».

Buneodparmenter n cnaiiner «[loydenue

BOJIOPOJIa, KACIIOPOJIa U TAIOTCHOB

JIEKTPOIUTHICCKAM CIIOCOOOM)

38 [omyuenne [lomyuenne cepHOW  KHCIOTHI:  CBIPBE, | Xapakmepuzosams XUMU3M, CBIPBE, alaparypy,
BaKHEHIIINX XMUMH3M, TEXHOJOTHYECKash CXeMa, METO]| | HaydHBIC MPUHIUIBI H MPOTYKIHIO TIPOU3BOICTBA
XUMHAYIECKHAX KAIISIIIETO CJIOS, TPUHIWIBI TEIIOOOMEHa, | CepHOM KHCIIOTHI.

COCIIMHEHUH MPOTHBOTOKA M NUPKYISIIuU. OneyMm. Cpagnusams IPOU3BOACTBO CEPHOU KUCIIOTHI C
IIponsBoacTBO aMMHuaka: CHIPHE, XHMHU3M, | IPOU3BOACTBOM aMMHaKa
TEXHOJIOTHYECKAS CXeMa.

JdemoHcTpanuu.

Monenu armapaToB AJIs TPOU3BOJICTBA
CEPHOM KUCIOTH. MOIeNTb KUTISIIETO CIOS.
Mojenb KOJIOHHBI CUHTE3a aMMHUaKa.
BuneodparmenTs! u caaiast
«[1pon3BOACTBO CEPHON KUCIOTHIY.
BuneodparmeHThI 1 crnaiiasr
«[IpousBojacTBo ammuakay. Koiekuus
«CpIpbE s MOTyYCHHS CEPHOM KUCIOTHIY.

39 O0600611eHre 0 | YPOK-yNpakHEHUE ¢ UCTIOIb30BaHUE Ilpoéooums  ONCHKY COOCTBEHHBIX IIOCTH)KCHUH B
TeMe CaMOCTOSTENFHON pabOoTHI IO BBIITOJIHEHUIO | YCBOCHHH TEMBI.

«Hemertamie! u MPOBEPOYHBIX TECTOB, 3aJaHUIA U Koppexmupoéamb cBOM 3HAHHWA B COOTBETCTBHUU C

ux YIpaKHESHHUH IJTAHAPYEMBIM PE3yIbTaTOM

COCIMHEHUS) THonyuamsXuMU9IeCKyl0 WHGOpPMAIMA W3 Pa3IMYHBIX

HMCTOYHUKOB.

Ilpeocmasnsame wHbOpMaIHIO M0 TeMe «Hemetammsry B
BHJIE TaOIUII, CXEM, OTIOPHOTO KOHCTIEKTa, B TOM YHCIIE C
npuMmeHenueM cpencts MKT

40 KonTtponbHas padota mo teme «HeMeTaribl U MX COCTUHCHUS

MeTtajabl u ux coexunenus (17 4)




41 ITonoxenne [onoxenne wmeramuoB B Ilepuonuueckoit | OOwsicHsams, YTO TAKOE METAJLIBI.
METaJIIOB B cucreme xumudeckux osnemeHtoB [I. W. | Pasauyams  GOpPMBI  CyNIECTBOBAaHHMSA  METANJIOB:
Ilepuonuueckoii | MennemeeBa, CTPOCHHE HX AaTOMOB ¥ | JJIEMEHTHI M IPOCTHIE BEIIECTBA.
CHCTEME, KpHUCTa/oB. Meraundeckasl  CBsi3b M | Xapakmepu306ams XUMUYECKHE 3JIEMEHTBI-METAIIBI 10
CTpOEHHE MeTalIndecKasl Kpucrauinueckas pemérka. | UX nonoxeHuto B Ilepumomgudeckoit cucreme [ W
aTOMOB U Duznyeckne CBOWCTBA METANIOB: 3JEKTpo- | Menneneesa.
KPHCTAJIIOB " TEIUIONPOBOAHOCTb, otpaxatomiasi | [Ipocno3upoéams CBOMCTBA HE3HAKOMBIX METAJUIOB MO
CrocoOHOCTh,  TuIacTHYHOCTh.  CIutaBel | MoJIokeHHI0 B Ileproauyeckoil cucTeMe XHMHUECKUX
YyEpHBIE U LIBETHHIE anemeHToB J[. . MeHnaeneesa.
Ycemanasnueams ~ TpUYNHHO-CIIEACTBEHHBIC CBSI3U
MEKAY CTPOGHHEM aToMa, BHIOM XHUMHYECKOW CBS3H,
THUIIOM  KPUCTAUIMIECKOW  PEmETKH METauIoB —
MPOCTHIX BEWIECTB M MX COCTUHEHHI
42 Ob6urme Mertaisl KaK BOCCTAHOBUTENHU. | Ob6bACHAMb, YTO TaKOE P aKTUBHOCTH METAJUIOB.
XUMHYECKHE OJNEeKTPOXUMHUYECKUH  psf  HamnpspkeHWH. | [Ipumenams €ro sl XapaKTEPUCTUKH XMUMHUYECKHX
CBOMCTBa B3anmozelicTBue METauIOB C HEMETAITIAMH, | CBOHCTB IPOCTHIX BELIECTB-METAIIIOB.
METaJIOB OKCHAAMH, KHCIJIOTaMH, comamu. | Obobwams CHCTEMY XUMUYECKHX CBOHCTB METAJIIOB
AIOMHUHOTEPMHUSL. KaK «BOCCTAaHOBHTEIIbHBIEC CBOICTBAY.
Jdemoncrpauumn. BzaumopeiictBue Hatpus, | Cocmagnams  MOJEKYJISpHbIE YPAaBHEHUS  PEaKLUH,
JWTHS ¥ KaJbLUsl C BOAOW. ['opeHne HaTpus, | XapakTepU3YIOINX XUMHYECKHE CBOWCTBA META/UIOB B
MarHusi 4 keje3a B KHciopone. Bembilika | cBeTe y4eHHS 00 OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
TEepMUTHON cMmecu. B3anmopeiicTBue cMecH | mpoleccax, a peakUMH C Y4YacTHEM 3JIEKTPOJIHUTOB,
MOPOIIKOB CEphI U Kejle3a, LIUHKA M CEepbl. | MPEACTaBIATh TaKXKe U B HOHHOM BHJIE.
B3aumopelicTBue amoMUHHMA C KUCIOTaMu, | Habaooams 1 onuceiéams peaklini MKy BELIECTBAMHU
menoYyaMu H  BOJOW. B3ammopedcTBHE | ¢ HOMOIIBIO PyCCKOTO (POIHOTO) SA3bIKA U SI3bIKA XUMHUU.
JKene3a M Meiu ¢ xJopoM. BzaumoneiictBue | CaMOCTOSATENBHO #p080O0UMs OTIBITHI, MOATBEPIKIAIOIINE
MeIM C  KOHICHTPUPOBAHHON  CEpHOM | XUMHYECKHE CBOWCTBA METAJUIOB C COOJIIOJICHHEM
KHCIIOTOM u a30THOM KHCJIOTOW | TIpaBHJI TEXHUKU 0€30MIaCHOCTH
(pazbaBiieHHOH 1 KOHIICHTPUPOBAHHO).
JlaGopaTopHbIii OMBIT. 39.
BsanmogeiictBue keine3a € pacTBOPOM
cynbpdara memu(1l)
43-44 | O6was CrpoeHre aToOMOB M TPOCTBIX BemecTB. | O6bACHAMb  STUMOJOTHIO Ha3BaHUA TPYTIIBI
XapaKTEepUCTUKA | 3aBUCHMMOCTh (U3MYECKUX U XUMHYECKHX | «IIETOYHBIC METAIIIBIY.
IIETOYHBIX CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsnoB | [Jaéams 0OOIIyI0 XapaKTEPUCTUKY LIETOYHBIM METallaM
METAaJIIOB saep ux atomMoB. OKCHIBI M THAPOKCHABI | IO HX TONOXeHHI0 B llepuommueckoi cucreme
HIEJOYHBIX ~ METAIOB, WX IOJyYeHHe, | XMMHUYecKHX 3neMeHToB J[. 1. Menneneesa.
CBOMCTBa, mpuMeHeHHe. Baxueiimue conu | Xapakxmepuszosamo CTPOEHHE, ¢dusnueckne u
IIEJIOYHBIX METAIIIOB, MX 3HAYEHHE B )KMBOW | XUMHYECKHE CBOWMCTBA IIEIOYHBIX METAJUIOB B CBETE
Y HEXKUBOH IIPUPOJIE U B )KHU3HH YeJIOBEKa. 001ero, 0COOEHHOTO U €IMHUYHOTO.
Jdemoncrpannu. Okpacka MiIaMeHU Ilpeockasvisams (GU3NYECKNe ¥ XUMHYECKHE CBOMCTBa
COEIMHEHMSIMH IIEJI0YHBIX METAJLIOB OKCHIOB W THAPOKCHIOB IIEJNOYHBIX METaJIOB Ha
OCHOBE HX COCTaBa M CTPOCHUS M TIOATBEPKAATH
MIPOTHO3B! YPABHEHUSIMH COOTBETCTBYIOIINX PEaKITHHA.
Ilposooums pacu€rTbl MO XUMHUYECKUM GopMyaaM |
YpaBHEHHSIM peaknuii, NPOTEKAOUMX C Yy4YacTHEM
IIETOYHBIX METAJUIOB U MX COCANHEHUH
45-46 OOmas CrpoeHre aTOMOB U TMPOCTBIX BemIeCTB. | OO6bACHAMb STUMOIOTHIO Ha3BAHUS TPYIIBI «IIETOYHO-
XapaKTEpUCTHKA | 3aBUCHUMOCTh (M3MYECKHX M XHMHUYECKHX | 3€MEIbHBIC METAILIbD».
IIEJIOYHO3EMeNIb | CBOMCTB IICNIOYHO3EMENIbHBIX METAIOB OT | [Jasame OOLIyI0 XapaKTepuCTUKy MerauiaM 1A rpymmsl

HBIX MCTAJIJIOB

3apsAnoB  sjep ux aromMoB. OKCHUABI U
TUIIPOKCHUIBI HIETIOYHO3EMEIBHBIX
METaJUIOB, WX IOJIyYCHHE, CBOICTBA W
MIPUMEHEHHE. Baxwueiime com
MIET0YHO3EMETTBHBIX METaJIIOB, nx
3HaYCHWE B TPHUPOAE M >KU3HH UYEIOBEKa.
KapOonats! 1 TuApOKapOOHATHI KAJIBIIHS.
Jdemoncrpamnu. Okpacka IIlaMeHU
COEIMHEHUSIMU IETOYHO3EMENIbHBIX
MeTaJuioB. ['anenne n3BeCTH BOJOM.

(1I€M0YHO-3eMENBHBIM METaJIaM) 10 UX IIOJIOKCHUIO B
[Tepuoanueckoii cucreme xuMuueckux 3ymemeHTos 1. U.
Mengeneesa.

Xapaxmepu3zosamuv CTpOCHHE, ¢usngeckue 178
XUMHYECKHE CBOIMCTBA MIETOYHO-3€MEIBHBIX METAIIJIOB B
CBETE 00IIIEr0, 0COOEHHOI0 ¥ €AUMHUYHOTO.
Ilpeockasvieams pu3MUecKre ¥ XUMHUUYCCKUEC CBOWCTBA
OKCHZOB W THIPOKCHIOB MeTauioB I[A rpynmsl Ha
OCHOBE WX COCTaBa M CTPOCHHS H HOOMBEPIHCOAMDb
MIPOTHO3B! YPABHEHUSIMH COOTBETCTBYIONINX PEaKITHIA.




JlaGopaTtopHsbiii onbIT. 40.I1TomyuenHme
HW3BECTKOBOM BOJBI M OIBITHI C HEH

Ilpogooumsb pacy€Thl M0 XUMHYECKUM (popMynam
YPaBHEHUSIM DPEaKUWi, IPOTEKAIONIMX C Yy4acTHEeM
IIETIOYHBIX METAJUIOB ¥ UX COEIMHEHHUN

47 XKéctrocTp XKécrrocTh BOJIBL: BpEMEHHast u | ObwscHamMb, YTO TAKOE OKECTKOCTH BOABIY.
BOJIBI MOCTOSIHHASL. Crioco0b1 ycrpaHenus | Paznuuams BpEMEHHYIO U IOCTOSIHHYIO JKECTKOCTb
crocoO0sI eé BPEMEHHOH  JKECTKOCTH. CriocoObI | BOJBI.
YCTpaHEHUs yCTpaHeHHUS MTOCTOSTHHOM kéctkocTH. | [Ipednazams cIOCOOBI yCTPaHEHHS KECTKOCTH BOJIBI
WonuThL. Ilposooumes, nabnodames U onucvléams XUMUYCCKUN
Hemoncrpanuu. Ilonydenue  KECTKOU | SKCHEPUMEHT, C COOJIIOJICGHHMEM MpaBHJI  TEXHHKU
BOJBI B3aMMOJICHCTBHEM YIIIEKHCIOr0 ¢ | 0e30macHOCTH
U3BECTKOBOMU BOJIOH. VYcrpaneHnue
BPEMEHHON JKECTKOCTH  KUISTYCHHEM U
JI00ABKOW COMBI. Y CTpaHEHHE TTOCTOSHHOMN
*kEcTkocTH n00aBKOM compl. MoOHUTHI U
TIPHUHIAI UX JSUCTBUS (BUACOPPATMEHT).

48 [paxTraeckas [Momyuenne kEcTKOM BOIBI Honyuams, cobupamv W pacnos3naéamv YTICKUCIHINR
pabora 6. B3aMMOJICHICTBHEM YTIIEKUCIIOTO C ra3Obpawamsca ¢ Ma0OPATOPHBEIM 00OpPYIOBaHHEM H
«[lomyuenue W3BECTKOBOI BOJIO. Y cTpaHeHHE HarpeBaTeIbHBIMA ~ IPUOOpaMH B COOTBETCTBHH  C
JKECTKOI BOJIBI BPEMEHHOH JKECTKOCTH KUILTICHUEM U TIPaBUJIAMHU TEXHHUKH OE30TTACHOCTH.

U CIIOCOOHI €€ JI00ABKOM COIBI. Y CTpaHEHUE MOCTOSTHHOM Habrrwooams n onucvieams XUMAYECKHIHA SKCTIEPUMEHT C
YCTpaHEHUs» KECTKOCTH JOOABKOH COABIL. MOMOIIIBIO PYCCKOT'O (POJHOTO) SA3bIKA U SI3BIKA XUMHUH.
UcnbiTanue kEcTKOW BOJBI  pacTBOpoM | DPopmynuposams BBIBOJIBI 1o pe3yibTaTam
MblIIa IIPOBEIEHHOT0 3KCIIEPUMEHTA.
Compyonuuams B TIPOLIECCe YUSOHOTO B3aUMOICUCTBHUS
npu paboTe B Tpynmnax

49 ATIOMUHHH U CoenuHeHHsT  amOMUHHA B mpupone. | Xapakmepuzoeams ANIOMUHUA TI0 €T0 TIOJOXKEHUIO B

€ro CoeAMHEHUs | XUMUYECKHUe CBOMCTBa amomunus. | Ilepuonndeckoil cucteme XUMHUUECKUX 31eMeHToB . U.
OcobOeHHOCTH  OKcHOa ¥ TuApoKcuaa | MeHnmeneesa.
AMFOMUAHUS KaK aM(OTEpHBIX COCTUHEHWH. | Onucvieams CTpoeHHE, (U3WIECKHE W XUMHYCCKHUE
Baxneiimme comu amoMUHHS  (XJOPHI, | CBOHCTBa ATFOMUHUS, MTOITBEPIK IS 7).
cynbdar). COOTBETCTBYIOIIMMHU YPABHEHUSIMHU PEAKITHIA.
Hdemoncrpauun. Komnekuys npupoaHbix Obvsacuamb  TBOWUCTBEHHBIH  XapakTep XHMHYECKUX
coeMHeHUH anroMuHus. BuneopparmMeHTs CBOWCTB OKCHJA U TUIPOKCHUA ATIOMUHUS.
u cnaiael «OKCHJ aTIOMUHMSA U €T0 Konxpemusuposams  3NEKTPONUTHUECKOE IOTy4EHHUE
moaupukannny. [loayuenue amporepHoro METaJUIOB OIIMCAHNEM IPOHU3BO/CTBA AITIOMUHUS.
THIPOKCHU/IA aJIFOMHHHUSA U UCCIIEIOBAHUE €T0 | Ycemanaenueams 3aBUCHMOCTh 001acTedl NPUMEHEHHS
CBOWCTB AFOMUHUS U €T0 CIUTAaBOB OT CBOCTB.
Ilpogooums pacy€Tbl MO XUMHYECKHM (GopMyiIaM |
YpaBHEHHSM pEaKIWi, MPOTEKAIOIIUX C YJYacTHEM
AJIOMUHUS U €T0 COeIMHEHUHN
50-51 | JKemeso u ero OcoOeHHOCTH CTPOSHHS aTOMa XKeJe3a. Xapaxmepuzoeamu MOJIOKEHHE xKenesa B

COCANHCHUA

Keneszo B mpupoae. BaxHeimue pyabt
xene3a. Oxkcuabl 1 ruapoxcus sxenesa(ll)
u (II1). Coun xenesza(Il) u (111).
OOHapy»XeHHe HOHOB KaTHOHOB XeJIe3a B
pacTBOpe. 3HaUeHUE COEAMHEHUIT Kee3a.
JlaGopaTopHbIe ONBITHI.

41. Iomyaenue runpokcunos xeneza(ll) u
(111). 42 KauecTBeHHBIE pEAKIIMH HA
KaTHOHBI XKene3a

[lepnoauueckoit cucreMe xumudeckux snemenTos . U.
MeHnneneeBa, 0COOCHHOCTH CTPOSHHS aTOMa.

Onucvisams ~ puU3nUecKue W XUMHYECKHE CBOMCTBa
JKelesa,  TOATBEpXKIas  MX  COOTBETCTBYIOIIUMH
YPaBHEHHSIMU PEaKLIUH.

ObvacHamb HaNW4YNe JABYX TEHETHYECKHX pSAAOB

coenuHennii xenesa Fe?* u Fe®t.

Yemanasnueamv 3aBUCHMOCTH  001aCTCH  MPHUMEHEHHS
JKesle3a U ero CIJIaBOB OT CBOMCTB.

Ilposodums pacd€rbl MO XUMHYECKHM (opmyiaam u
YpaBHCHHSIM pEaKIMid, MNPOTEKAIINX C Yy4acTHEM
JKenes3a v €ro COeIMHEHUH.

Habniooams v onucvléams peakuy MKy BEIIECTBAMH
C TIOMOIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SA3bIKA XUMUH
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IIpaktuueckas
pabora 7
«Pemenne
9KCIIEPUMEHTAT
BHBIX 33Ja4 0
TemMe

Pemenue sKkcrnepuMEHTANbHBIX 3aJad  Ha
pacrio3HaBaHUE U MOTyYeHHE METAJUIOB M UX
COEIMHEHU

OKCHEPUMEHTANBHO UCCIe0068aNnb CBOMCTBA METAIIOB U
UX COCIMHEHUMH, peIaTh SKCIIEPUMEHTAIBHBIC 334341 10
Teme «MeTanas».

Pabomams ¢ mabopaTopHBIM 00OpyZOBaHWEM U
HarpeBaTeNbHBIMH TIPHOOPAaMH B  COOTBETCTBHH C
MpaBHJIAMU TEXHUKH 0€3011acHOCTH.

«MeTamiel» Habniooams cBOWCTBA METAVIOB U UX COEOUHEHHUH U
SIBICHUH, IIPOUCXOAAIINX C HUMHU.
Onucvigams XUMHUYECKUI SKCIEPUMEHT C IOMOILBIO
pycckoro (poAHOTO) A3bIKa U SI3bIKA XUMUH.
Dopmynuposamo BBIBOJIBI o pe3ynbraram
MIPOBEICHHOI0 3KCIIEPUMEHTa
Onpedenamy  (Mcxogs W3 y4eOHOH  3amaym)
HEOOXOZMMOCTh  HCIIOJIB30BAHUSI HAONIONCHHS  WIN
HKCTIEPUMEHTA
53 Koppo3zus Kopposus xummdeckas u O6vscHAMb, 9TO TAKOE KOPPO3HAL.
METAaJUIOB U 3NEKTPOXMMHUYECKAsL. 3aliTa METAJIOB OT Paznuyams  XUMHYECKYI0O W 3JEKTPOXUMHYECKYIO
CHOCOOBI KOpPpO3HHU. KOPPO3HHU.
3amuThl OT He€ | JleMoHcTpanmu. Hnmocmpuposams TIOHATHS «KOPPO3US», «XUMHUYECKast
Konnexnust «XuMHU4ecKre HCTOUHUKH KOPpO3HA», «@JIEKTPOXUMUYECKAs KOpPpPO3HsD»
TOKa». Pe3ynpTaThl AUTETHHOTO IIpUMEpaMHu.
9KCIIEPUMEHTA 10 U3YYEHHIO KOPPO3HUH Xapaxmepuszosamb CHOCOOBI 3aIIUTHI METAJUIOB  OT
CTAIBHBIX U3/ICNH B 3aBUCHMOCTH OT KOppOo3uu
YCIIOBHH NPOLIECCOB
54-55 | Mertansl B Merasuisl B mpupoie: B cBOOOAHOM BuJe U B | Kinaccuguyuposams (HopMbl TPUPOAHBIX COCIHMHEHHMN
pUpPOJE. BUJI€ COCAMHEHUH. METaJUIOB.
ITonsTue o Ilonsatue o meramtypruu. YépHas u Xapaxkmepuzosams ~ oOmme  CHOCOOBI  MONYYCHHS
MEeTaJLTypriu [[B€THASI METAJLTypTHUsl. METaJUIOB: MUPO-, THAPO- U ANEKTPOMETAIUTYPTUH.
ITupomeranayprus, THIPOMETAIUTYPIHUs, Kounxpemusuposame 3T crocoObl  NpUMepaMH U
JNEKTPOMETALTYprus. JloMeHHBII poliecc. | ypaBHEHHMSMH PEaKIMi C COCTaBJICHHEM 3JIEKTPOHHOTO
[lepepaboTka uyryHa B cTalb. Gananca.
DJEeKTPOJIN3 PacaBoB. Onucvisams TOMEHHBIH TPOIECC U HIIEKTPOIUTHUECKOE
JemoHncTpanuu. BoccTaHoBIEeHHE MeIM U3 | TIOJIyYSHHE METaJUIOB.
okcuaa meau(1l) Bogopoaom. Paznuyams 4EpHBIE M IBETHBIE METAIBI, YYTYHBI H
BuzneodparmMeHTsI 1 caaiabl CTau
«IIpon3BOACTBO YyT'yHA U CTAIN».
BugneodparmenTsl u cnaiinsl «V3nenus u3
4yryHa u ctayiu». BuneodparmenTst u
cnaiizpl «IIpou3BOACTBO ATFOMUHUS
56 O6006menne VY pok-ynpaxHEHHUE C UCTIONb30BaHHUE IIposoOums OUEHKY COOCTBEHHBIX JOCTIDKCHHHA B
3HAHUU 110 TeMe | CAMOCTOATEIBHOM pabOTBHI 110 BBIOTHEHHIO | YCBOSHHU TEMBI.
«Meramib» MIPOBEPOYHBIX TECTOB, 3aJaHUHA U Koppexmupoeamb cBOM 3HaHHA B COOTBETCTBUU C
yIpa>kKHEHHH. IUTAHUPYEMBIM PE3yJIbTaTOM
IonyuameXuMU4ecKyr0 HMHGOPMAIlMA W3 Pa3IUYHBIX
HCTOYHHKOB.
Ilpeocmasname wHpOpMaNUI0 MO Teme «MeTamsly B
BHUJIE TabJINII, CXEM, OIOPHOT'O KOHCIIEKTa, B TOM YHCIIe C
npumeHenueM cpencts MKT.
57 KonrponbHas pabdor 3 o Teme «MeTasmib»
Xumus v okpy:kaomas cpena (2 v)
58 Xumuaeckas Crpoenne 3emun: Aapo, MaHTHs, 3eMHasA | Mumezpuposams CBeIeHHUS IO GU3HMUECKON reorpaduu B
OpTaHU3aIH KOpa, UX XUMHUYECKHuil cocTaB. JIutocdepa u | 3HAHUSA O XUMHUECKOW OPTaHU3AIIH TIAHETHI.

IJIAHETHI 3EMJIS

e€ xuMuueckuii cocraB. Munepanbl. Pyzbl.

Ocanounsie TTOPOJIBL. [Tone3nsre
HCKOIIaeMBbIE. XUMHUYECKUH COCTaB
rugpocepsl. Xumuueckuit COCTaB
aTMOCQepHI.

Jemoncrpauun.  Bugeodparmentsr  u
cmaiiael  «Ctpoenue 3emum U eé
XUMUYECKUI COCTaB». Komnnexuus

MUHEPAJIOB U T'OPHBIX MOPOA. Konnexmus

Xapaxmepuzoseams XUMUYECKHH COCTAB T€OJOIHYECKUX
000J104€eK 3eMIIU.

Paznuuams MUHEPAJIbI U TOPHBIC MMOPOJALI, B TOM YHUCJIC U
pyabl




((PyZ(I)I MCTaJIJIOB».

JlabopatopHble onbIThl. 43. 3yuenne
rpaHuTa.

59 OxpaHa HcTounukn  XUMMYECKOro  3arpsA3HeHus | Xapaxmepu3oeamb ACTOYHUKH XUMHUYECKOTO
OKpyJKaroIei OKpy>Karomen cpenpl. I'moGanbHble | 3arpsi3HEHUs] OKPYKAIOIIEH CPEJIbL.
Cpensl OT 9KOJIOTMYECKUE IPOOIEMBl 4YeIOBEYECTBA:
XHUMHYECKOT0 NApHHUKOBBIH S(hEKT, KHCIOTHBIE NOMIM, Onucwisams T00a7IbHBIC HKOJIOIMYECKUE TIPOOIEMBI
3arpAsHeHus O30HOBEIE JBIPEL MeskayHaposHoe | IC/IOBEUECTBA, CBA3AHHBIC C XHMHUECKHM 3arPS3HEHHEM.
COTPYIHIHECTBO B obmacTi  OXpaHEI Ipeonazame TyTH MUHIMHA3ALAN BO3CHCTBUSA
OKPYKAalOICH ~ CPEABl  OT  XUMHHCCKOTO | y iy rprgeckoro 3arps3sHeHHs Ha OKPYKAIONIYIO CPE/y.
3arpsA3HEHUs. «3eIEHasT XUMUS.
IIpusooums MPUMEpPBI MEXIyHAPOIHOTO
JleNfOHCTpa“““' Buneopparmentst u COTpYJHHMYECTBA B O0NAcCTH OXpaHbl OKpYXKalollei
crainel «I ' 1o0anbHBIE SKOJIOTHIECKUE CPEITBI OT XHMHUECKOTO 3ArpA3HCHNS
pOOJIEMBI YETIOBEYECTBAY
O0o0nIeHNe 3HAHUI 110 XUMMH 32 KYPC OCHOBHOI IKOJIBI .
60 Bemectna CrpoeHne aromMa B COOTBETCTBUM ¢ | [Ipedcmagisamo nH(popManuio 1o TeEMeE
MOJIOXKCHHUEM XUMHYeckoro snementa B | «Ileprmognueckuii 3akoH u Ilepuoandeckas cucrema Jl.
Ilepuonuueckoii cucreme. W. MenzeneeBa B CBETE TECOPHU CTPOCHHUS aTOMa» B BUZIE
CrpoeHue BellecTBA: XUMHYECKas CBsA3b M | TAOJHII, CXEM, OMNOPHOTO KOHCIIEKTa, B TOM YHCIIE C
KpHCTauueckue pemérku. 3aBucuMocTh | npuMeHeHueM cpencts UKT.
CBOHCTB 00pa3oBaHHbIX JMIEMEHTaMu | Bbinonnsams TECTOBBIE 3aaHUS IO TEME.
MPOCTHIX BEUIECTB (METANIOB, HEMETAIUIOB, | [Ipedcmasniamy  nHpopManuio 1o Teme  «Buasl
OMarOpOJHBIX  Ta30B) OT  MOJIOXKEHHS | XMMHUYECKUX CBA3CH U THIIBI KPHCTATINYECKHUX PEIIETOK.
anemenToB B [leproanyeckoii cucreme. B3anMoCBsI3b CTpPOGHHS M CBOMCTB BEIIECTBY» B BHUAE
Tumonaoruss  HEOPraHWYECKUX  BELIECTB, | TAOJUIl, CXEM, OMNOPHOIO KOHCIEKTa, B TOM YHCIIE C
JEICHHe WX Ha KJIAacChl ©  rpymnmsl. | npuMeHeHHeM cpencts KT
IIpencraBurenu
61 XUMHUECKHe ITpu3Haku U yCIOBHS IPOTEKAHUS Ilpeocmaensmo nHpopManuio 1o TeMe
peaxuun XUMHUYECKHX peakiuii. Tunomnorus «Knaccuduranus XMMHUECKUX PEaKIUil 10 pasIMuHbIM
XUMHMYECKHX PEAKIINHI 110 Pa3InIHbIM npu3HakaM. CKOpPOCTh XMMHMYECKHX DPEaKIHUi» B BHUJE
OCHOBaHMsM. Peakuny HOHHOTO 0OOMEHa. TabNHI, CXeM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
OKHCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE npumeHeHneM cpencts MKT.
peakuuu Bvinoansams TecTOBBIC 3aJaHNUS 10 TEME.
Xapaxmepu306ambOKACIUTEIILHO-BOCCTAHOBUTEIILHbIE
PEaKIMy, OKUCIIUTENb M BOCCTAHOBUTEb.
Omauyame 3TOT THII PeaKIUi OT peakiuii oOMeHa.
3anucviéams ypaBHEHUs OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIMH C TIOMOILBIO
9JIEKTPOHHOTO OajlaHca
62-63 OcHoBBI XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB. Xapaxmepuzogamo obmrme, 0coOeHHBIE u
HEOPraHUYeCKo XapakTepHble XUMHUYECKHE CBOWCTBA | MHIIMBUyaJbHbIE CBOMCTBA KUCJIOT, OCHOBaHUH, CoJiell B
i XuMun CoJIe00pa3yrONIX OKCHIOB, THIAPOKCHIOB CBETE TEOPHH IEKTPOTUTHIECKON TUCCOITHALINH.
(ocHOBaHM#, KHCIOT ®  aM(OTEPHBIX | Apeymenmuposams BOZMOKHOCT IPOTEKAHHS
THIIPOKCHIOB), COTIEH XMMUYECKHX PEaKIUil B paCTBOPax JIEKTPOIUTAX
HCXOJIsl U3 YCIIOBHM.
Knaccuguyuposams HeopraHndeckue BeIeCTBa 110
COCTaBY U CBOHCTBaM.
IIpusoOdums IpUMEPHI IPEICTABUTEIEH KOHKPETHBIX
KJIACCOB W IPYTIIT HEOPTAHWIECKHUX BEIIECTB
64 [loBropenne u | TectupoBaHue,  pelmieHue 3a1a4 " | Buinoaname TECTHl M YIPAXKHEHUS, peutams 3a1a9u 1o
000011eHNEe 110 | BBINOJHEHHE YIPaKHEHUH 1O TeMe TeMe.
TeMe. I1Iposooums OLEHKY COOCTBEHHBIX JIOCTHKEHUI B
IToaroroska k YCBOCHUH TEMBI.
KOHTPOJIBHOH Koppexmuposams cBOM 3HaHHS B COOTBETCTBHH C
pabore TUIAHUPYEMBIM PE3yJIbTaTOM
65 Konrponbhast pabora Ne4 «Mtorosast 1o Kypcy OCHOBHOM LIKOJIBD»
66 AHanu3 KOHTPOJILHOM paboThl. IloBeaeHE HTOTOB roja.
67-68 | BerymieHne B OpraHUYECKYIO XUMHIO




