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IHosicHUTEIBbHAA 3AIIMCKA

PaGouas mporpamma mo ydeOHOoMmy mpenmetry «Xumwus» 10-11 kmacc paspaboTaHa Ha OCHOBE
HOPMAaTHUBHO — TIPABOBBIX JOKyMEHTOB: deaepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepaunn»; denepalibHblil rocyJapCTBEHHBINM 00pa30BaTEIbHBIN
CTaHJapT OCHOBHOTO 00I1Iero oopasoBanus (yTBEpKAEeH mpukazoM MuHHCTEpCcTBAa 00pa3oBaHuUs
u Hayku P® ot 17.12.2010 Nel1897, B penakuuu ot 29.12.2014 Ne 1644, oT 31.12.2015 Ne 1577
HensiMu U3y4eHUss XUMUU B OCHOBHOM IIKOJI€ ABJISIOTCSH:
- (hopMupoBaHHE y OOYUYaIOIIUXCS YMEHHS BUACTh M MOHUMATh 1IEHHOCTh 00pa30BaHUs,
3HAYMMOCTh XHMMHUYECKOrO 3HAHUS Ui KaXJOr0 YeJOBEKa HE3aBUCUMO OT €r0
npodeCCUOHAIBHON JIESATEILHOCTH; YMEHHS pa3indarh (DaKThl U OLICHKH, CPaBHUBATh
OLICHOYHBIC BBIBOJAbI, BUJIETh UX CBI3b C KPUTEPUAMHU OLIEHOK U CBA3b KPUTEPUEB C
ompenenEHHON CUCTeMOW IEHHOCTEH, (OpMYIMpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MTO3ULIUIO;
- ¢opMupoBaHUEe Y 0OYJAIOITUXCS TIETOCTHOTO MPEACTABICHHUS O MUPE M POJIM XUMHH B
CO3JIaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHHUS OOBACHATH
00OBEKTHI W TMPOIECCHl OKPYXKAIOWIEeH NEUCTBUTEIBHOCTU — MPUPOJIHOM, COIMATILHOM,
KYJIbTYPHOU, TEXHUYECKON CPEJIbI, UCIIOIb3YS ISl 3TOr0 XUMUYECKHUE 3HAHUS,
- npuoOpeTeHrne OO0YyYarolUUMHUCA OIBbITa PAa3HOOOpPA3HOM NEATETbHOCTH, MO3HAHUSA U
CaMOTIO3HAHUS; KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHTHOCTEH), HMEIOIINX
YHUBEPCAIbHOE 3HAUECHHUE VISl PA3IMYHBIX BHUJIOB JACSATEIBHOCTU: PEIICHHS MpoOIieM,
OPUHATUS PEIICHUHM, MOUCKa, aHaldu3a M 00paboTKKM MHGOpPMAIMKH, KOMMYHUKATHUBHBIX
HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MacCHOTO 00paIeHus C BEIIECTBAMU
B IIOBCEIHEBHOW JKU3HMU.

Peanuzanus noteHIan€a ypoka npeanoaaraeT cieayroliee:

® YCTAaHOBJICHUE JIOBEPUTEIIHHBIX OTHOILICHUNW MEXIY YYUTEIEM U €ro y4YEeHHKaMH,

CIIOCOOCTBYIOIIUX TMO3UTHBHOMY BOCIPHUSITHUIO YYAIIUMHCS TpeOOBaHUN W TPOCHO

YUUTENs, MPUBICYCHUIO MX BHUMAHUS K 0OCyXmaemMoil Ha ypoke HH(POpPMAIINH,

aKTUBH3AIIMU WX MO3HABATEIHLHOM JIEATeTbHOCTH;

¢ MOOYK/ICHUE IIKOJIPHUKOB COOJIIOIaTh HA YPOKE OOIICTIPUHSATHIC HOPMBI TIOBEICHHS,
npaBuia OOUIEHUS CO CTApIIMMH (YYUTENIAMH) U CBEPCTHUKAMH (IIKOJbHHUKAMHU),
MIPUHITUTIBI YICOHOW JUCITUTUTHHBI 1 CAMOOPTaHU3aIINN;

® MPUBJICYCHHE BHUMAHUS NIKOJBHUKOB K I[EHHOCTHOMY acCIEKTy H3y4aeMbIX Ha
ypOKax SIBICHUH, OpraHu3aiusi ux paboThl C MOJy4yaeMOW Ha YpOKE COIMATbHO
3HAUMMOW WHGPOpMAIME — WHHIIMAPOBAHUE €€ OOCYKICHUS, BBICKA3BIBAHUS
YYAIIAMHCS CBOETO MHEHHS TI0 €€ TTOBOY, BEIPAOOTKH CBOETO K HEW OTHOIIICHNS,

® UCIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEp)KaHUs Y4EOHOro MpeaMeTa
yepe3  JIEMOHCTpAIMio JETSIM TMPUMEPOB  OTBETCTBEHHOTO, T'PaKIaHCKOTO
MOBEJICHHS, IPOSIBJICHUS YEIIOBEKONIOOMS M JOOPOCEPICYHOCTH, UYepe3 Ioadop
COOTBETCTBYIOIIUX TEKCTOB JJIA YTCHHS, 3adad IS PEHIeHHs, MPOOJIEeMHBIX
CUTYaIui 17151 00CYKICHHS B KJIacce, Yepe3 JTUIHBIA TPUMED;

¢ [pUMCHEGHHWEC Ha YPOKE HWHTEPAKTUBHBIX (GopM  pabOTBHl  yYaIIMXCs:
WHTEUICKTYaIbHbIX ~ WTP, CTUMYJUPYIOIIMX  ITO3HABATCIBHYIO  MOTHBAIIHIO
IITKOJIbHUKOB; JTMUCKYCCHUM, KOTOPBIC MAIOT YYalllMMCS BO3MOXXHOCTH TPHOOPECTH
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OMbIT BEJEHUS KOHCTPYKTHUBHOIO AHAJIOra; rpynmnoBod paOOThl WU pabOTHl B
napax, KOTOpbl€ ydyaT IIKOJbHUKOB KOMaHAHOW paboTe M B3aUMOJCHCTBUIO C
OPYTUMHU I€TbMU;

e BKJIIOYEHHWE B YPOK HWIPOBBIX IMPOLEAYP, KOTOpPHIE IOMOTAIOT MOAAEPKATh
MOTUBAallMIO J€Tedl K TMOJYYEHUIO 3HAHWM, HaJaKUBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KjJacce,  IMOMOTalOT  YCTaHOBJICHUIO
n00poxenaTenbHON aTMoc(hepsl BO BpeMsl YpOKa;

e OpraHM3anysl HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYIHPOBAHHBIX YYallUXCA HaJ
170'¢ HEYCIIEBAIOIINMHU OJIHOKJIACCHUKAMH, JAOIIETO IKOJIbHUKaM
COLIMAJIBHO 3HAYMMBIH OIBIT COTPYTHUYECTBA U B3aUMHOM OMOIIIH;

® VHUIIMUPOBAHUE U TOMJIEPKKA UCCIEAOBATEIBCKON AEATEIbHOCTU IIKOJIBHUKOB B
paMKax peaau3aluyd WMH WHIWBUAYAIbHBIX WU TPYIIIOBBIX HCCIIEIOBATEIBCKUAX
OPOEKTOB, YTO JAacT  IIKOJbHUKAM  BO3MOXKHOCTh  IPHOOPECTH  HABBIK
CaMOCTOSITENIbHOTO PELIEHUsI TEOPETUUYECKOM MpOoOIeMbl, HABBIK T€HEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX HJEH, HAaBBIK YBaXKUTEJIBHOTO OTHOUIICHUS K UYXKUM
uaesM, opOpMIIEHHBIM B paboTax JAPYrux HCCenoBaTesel, HAaBBIK IMyOIMYHOTO
BBICTYIUIEHUS TIEpE] AyAUTOPUEHN, apTyMEHTUPOBAHNS U OTCTAUBAHUS CBOEH TOUYKH
3pEHUS.

B cootBercTBuM ¢ yueOHbIM mmaHoM OO xumus B 8-9 kiaccax u3ydaercs 68 4acoB B
roji, 2 yaca B HEJIEIIO.

VYyeOHuku:
Pynzutuc I'.E. Xumus. Heoprannueckas xumusi. 8 kiiacc: yueOHUK Jisi 00111e00pa3oBar.

yupexaennil. — M.: [IpocBemenue, 2018

Pynzutuc I'.E. Xumus. Heoprannueckas xumusi. 9 kiacc: yueOHUK Ji71s1 001ieo0Opa3oBar.
yupexaenuit. — M.: [Ipocsemenue, 2018



IInanupyemble pe3y/ibTaTbl 0CBOCHHS y4eOHOro npeamera « Xumus» (8-9 kiacc)

H3ydyeHue XuMHM B OCHOBHOM IIKOJIE Ta€T BO3MOYKHOCTD JIOCTUYb CIIEIYIOIIMUX PE3yJIbTATOB:

¢ JIMYHOCTHbIC

Ilnanupyemble pe3yJbTaThl

Oo0yuaommiicsi CMOKeT

BOCIIMTaHUE POCCUICKOM Ipax1aHCKONW HICHTHYHOCTH: NATPUOTU3MA, YBAKCHUSI K | o UIeHTU(UIUPOBATH ce0s B KauecTBe rpaxkaaHuHa Poccun,

OrteuecTBy; BOCHHTaHHUE YyBCTBAa OTBETCTBEHHOCTH U Jloira nepen Ponunoit o 0CO3HABATh 3HAYMMOCTH JOCTHKEHHUI POCCUIICKOM XMMHYECKON HAyKH
(GbopMupOBaHE OTBETCTBEHHOIO0 OTHOILEHUS K YYEHUIO, TOTOBHOCTH U . OTBETCTBEHHO OTHOCUTBCS K YUCHHUIO;

CIOCOOHOCTH 00yUaroIMXCsl K cCaMOPa3BUTUIO U CaMOOOPa30BaHUIO Ha OCHOBE o YBAKUTEIIEHO OTHOCHTBCS K TPYAY,

MOTHBAIMU K 00yUYEHUIO U TO3HAHUIO, OCO3HAHHOMY BBIOODPY U IOCTPOEHUIO o TIPOSIBIIATH [I03HABATEILHBIN HHTEpEC,

JanpHeHed NHIUBU Ly albHOM TPAeKTOPUU 00pa30BaHusl Ha 0a3e OPUEHTUPOBKU B | NPOSIBUTh ~ CIIOCOGHOCTh K OCO3HAHHOMY BBIGODY M MOCTPOCHHUIO

Mupe mpodeccuii u mpodeCCHOHATBHBIX TPEANOYTeHNH, C yYETOM YCTOMIUBBIX
IMMO3HABATCJIIbHBIX UHTECPECOB, @ TAKIKC Ha OCHOBE Q)OpMHpOBaHI/Iﬂ YBAXUTCIIBHOT'O
OTHOLICHHUS K TPYAY, Pa3BUTHUS OIbITA YYACTHS B COLMATIBHO 3HAYMMOM TpPYie

JaNbHEHIIe MHIUBUAYAIBHON TPaeKTOpHH 00pa3oBaHUsl Ha 0a3e OPHUEHTHUPOBKH B
Mupe npodeccuii U MpoecCHOHANBHBIX MPEINOYTEHHN

(hopMHpOBaHUE LETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY | o c(hopMHUPOBATH 1IEIOCTHOE MUPOBO33PEHHUE

YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOI IPAKTHKH, YUUTHIBAIOIIETO COLUATIBHOE,

KyJIbTYpPHOE, SI3BIKOBOE, [yXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MUpa

(hopMHpOBaHUE TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C APYTMMH JIOJBMHU U | @ MMOHUMATH TIEHHOCTH CO3H/IATEBHOTO OTHOMICHUS K OKPY/KAFOIIeH

JIOCTUraTh B HEM B3aMMOITOHMMAaHUS

OCBOEHHE COIMAIBHBIX HOPM, ITPAaBUII MOBEJCHHUS, poJiel U GopM colraabHOM
JKU3HU B TPYNIAX U COOOIIECTBAX, BKJIIOYAsl B3POCIIbIE U COLIMAIbHBIE COOOIIECTBA

HeﬁCTBHTeHLHOCTH, CONUAJIBHOI'O TBOPYCCTBA, HpO,HyKTI/IBHOﬁ OopraHusanuu
COBMECTHOH ACATCIIBHOCTH, CaMOpCaJIn3aliuu B I'PpyIIIC U OpraHru3alluu, <KApyroro»
KaK paBHOIIPAaBHOI'O IMapTHEPA

pa3BUTHE MOPAIBHOTO CO3HAHHS M KOMIICTEHTHOCTH B PEIICHUH MOpPAaTbHBIX
po6JIeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMHUPOBAHHE HPABCTBEHHBIX YYBCTB
¥ HPaBCTBEHHOTO IOBEJICHUs, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOLICHHS K
COOCTBEHHBIM MOCTYNKAM

J YBOKUTEIBHO OTHOCUTbCA K JAPYIrOMYy 4YeJOBEKY, €ro MHEHHIO,
MUPOBO33PEHHUIO,

. peaTs MopajibHbIe TPOOJIEMBI HA OCHOBE JJMYHOCTHOTO BBIOODA,

. OCO3HAaHHO U OTBETCTBEHHO OTHOCHUTHCS K COOCTBEHHBIM MOCTYIIKaM,

. 3HaTh OCHOBHBIE HOpPMBI MOpalid, HPABCTBEHHBIE, JyXOBHBIC WJIEabI,

XpaHUMBbIE B KYJIbTYPHBIX TpaauLuUsX HapoaoB Poccun

¢bopmMHupoBaHHE  KOMMYHHKATUBHOW  KOMIIETGHTHOCTM B OOIIEHHMH U
COTPYIIHUYECTBE CO CBEPCTHHKAMH, JETBMH CTaplIero W MIAJIIIero BO3pacTa,
B3pOCIBIMH B TIpolecce 00pa3oBaTelbHOH, OOIIECTBEHHO IOJE3HOH, ydeOHO-
MCCIIEIOBATENbCKOM, M JPYTUX BUJIOB JESITEIBHOCTH

L4 BECTHU JUaJIor C APpYTIrUMHU JJIOABMU U JOCTUTATh B HEM B3aUMOIIOHUMAaHUSA

(dbopMupOBaHHe IIEHHOCTH 3J0POBOTO M 0€30MacHOro 00pa3a >KWU3HH; YCBOCHHE
ImpaBuJI WHAVNBUAYAJIBHOT'O u KOJUIEKTUBHOTO  0€30I1acHOTr0 IIOBECACHUA B

® [IPUHATH HEHHOCTHU 3J0POBOI'0O U 0e30IacHOro 06pa3a KH3HU,
® [PpUMCHATb IIpaBUJla HWHAWBHUAYAJIBHOTO U KOJUICKTUBHOT'O 0€30IMacHOro
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Inanupyemble pe3yJbTAThI

Ooyuawimiicsi CMOKeT

YPE3BBIYANHBIX CUTYAIUIX, YTPOXKAIOIINX KU3HU U 3I0OPOBBIO JIFOEH

MOBE/ICHNSI B YPE3BBIYAWHBIX CHUTYAIHSIX, YTPOXKAIONUX XU3HU H 3I0POBBIO
monen

(hopmupoBaHue OCHOB 9KOJIOTUYECKOM KYJIbTYPBI
COBPEMEHHOMY  ypPOBHIO  9KOJOTHYECKOTO  MBIIUICHUS,
9KOJIOTHYECKA OPHUEHTHUPOBAHHON pedIeKCHBHO-OIIEHOTHOM
JIESITEIbHOCTH B )KM3HEHHBIX CUTYAITHSIX

COOTBETCTBYIOLIEH | @
pa3BUTHE  OIBITA
U TPaKTHYECKOU

HMETb OIIBIT 3KOJIOTUYECKH OPHUEHTUPOBAHHOW pedUIEeKCUBHO-OLIEHOUHOW H
MPaKTUYeCKOW JEATENbHOCTH B JKM3HEHHBIX CHTyauusix (HMccieqoBaHue
MPUPOABI, TPUPOAOOXPAHHAS 1ESTEIHLHOCTD)

¢ METANPEAMETHDLIC

Ilnanupyemble pe3yJIbTAThI

O0yualomuiicsi CMOKeT

YMEHHE CaMOCTOSTENIHO OMPENENSITh eI CBOEro oOydeHus,
CTaBHTh U (POPMYIUPOBATH AJIs ceOsl HOBBIC 3a/1auu B yuéOe u
MMO3HABATENFHON  NEATEIPHOCTH, pa3BUBaTh MOTHUBHI WU
UHTEPECHI CBOEH MO3HABATENbHON AEATEIBHOCTU

YMEHHE CaMOCTOSTEIBbHO IUIAHUPOBAaTh MYTH JIOCTIIKCHHS
1eseil, B TOM YKCIIe albTePHATUBHBIC, OCO3HAHHO BHIOMPATH
HanOonee dS(QdekTuBHBIE CHOCOOBI pelleHHsT YYeOHBIX H
IIO3HaBAaTCJIbHbIX 3a1a4

. AHAJIM3UPOBATH CYIIECTBYIONIUE U TUIAHUPOBATH OyayIIre 00pa3oBaTeIbHBIC PE3yJIbTAThI;

. UICHTU(DUIIMPOBATH COOCTBEHHBIC ITPOOJIEMBI U OTIPENEIISITh TJIABHYIO MPOOIeMY;

. BBIJIBUTaTh BEPCUU PELICHUS MPOOJIeMbI, (POPMYIUPOBATh TUIIOTE3bI, PEABOCXUIATH KOHCUHBIN
pe3yIbTar;

. CTaBUTh INeNb JCSITETbHOCTH Ha OCHOBE ONpEACTCHHOW MpOOIeMBl H  CYIIECTBYIOIINX
BO3MOKHOCTEH;

. (hopmynupoBaTh yueOHBIE 3aja91 KaK [Iard JOCTIKEHISI IOCTABICHHOW ENN IeITEhHOCTH;

. 00OCHOBBIBATh IIEJIEBBIE OPHEHTHUPHI M TPHOPUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3blBas W
000CHOBBIBas JIOTHYECKYIO TIOCJICIOBATEILHOCT 111aroB

. OMPeCIATh HEOOXOIUMBIC JACHCTBUS B COOTBETCTBHM C Y4eOHOH M MO3HABATEILHOW 3aavyei 1
COCTaBIISITh aJITOPUTM UX BBITIOJIHEHUS;

. 00OCHOBBIBATh U OCYIIECTBIISITH BEIOOp HarOojee SPPEKTUBHBIX CIIOCOO0B PEUICHHUsT yUeOHBIX U
MMO3HABaTENbHBIX 33/1a4;

. OTIPEAETSATH/HAXOIUTh, B TOM YWCIIE W3 NPEUIOKEHHBIX BapUAHTOB, YCIOBHS ISl BHITIOJTHEHUS
y4ueOHOM 1 TO3HABATEILHON 3a1a4H;

. BBICTpaMBaTh JKU3HCHHBIC IIJIAaHBI HA KPATKOCPOUYHOE OyiyIiee (3asBIIAThH 1EICBbIE OPUCHTHPBI,

CTaBUTb AACKBATHBIC WM 3aJa4dd W IpeayaraTb ,I[eﬁCTBI/Iﬂ, YKa3biBasg " 000CHOBBIBAs JIOTUYCCKYHO
IoCJICA0BaTCIIbHOCTD H.Ial"OB);

° BBIOMpaTh M3 TPEUIOKEHHBIX BAapHAHTOB U CAMOCTOSTENBHO HWCKATh CPEACTBA/PECYpCHl IS
pelIeHus 3a7a4u/I0CTIKEHUS 11ETIH;

o COCTaBIIATh IJIAH PEIICHUS MPOOIeMbl (BBIIOTHEHHS MIPOEKTA, POBEICHUS HCCIICIOBAHMS);

o OTIPEEIISAThH MOTCHIIMAIBHEIE 3aTPY/THCHHS TIPH PEUICHNH y4eOHOH 1 TIO3HABaTENbHON 3a/1a4 U
HaXOJUThb CPEJACTBA JJISl UX YCTPAHECHUS;

° OTIMCHIBATh CBOHM OMBIT, OQOPMIISIL €ro IJis TMepeaadd IPYruM JIIOJISIM B BUIEC TEXHOJIOTHH
pELICHMS IPAKTUYECKUX 3a7a4 ONPEAEIEHHOI0 Kilacca,

o IJTAHUPOBATH U KOPPEKTHPOBATH CBOIO MHIIUBUAYAIBHYIO 00Pa30BaTEIbHYIO TPASKTOPHUIO




I[lnanupyemble pe3yJibTAThI

Ooyuawimiicsi CMOKeT

YMEHHE COOTHOCHTH CBOM JEWCTBHA C INIAHUPYEMBIMHU
pe3yIbTaTaMH, OCYIIECTBIIATE KOHTPOIb CBOEH NESATEIBHOCTH
B Tpolecce IOCTHXEHUS Pe3yNbTara, ONPENeNiTh CIIOCOOBI
JeCTBUI B paMKax NpPEeAsOKEHHBIX YCJIOBUH U TpeOOBaHUM,
KOPPEKTUPOBaTh CBOM  JEHUCTBHUSI B  COOTBETCTBHH C
U3MEHSIOLIEICS CUTyaluen

. OTPEIEHSATh COBMECTHO C IMEJAroroM M CBEPCTHUKAMHU KPUTEPHUH IUIAHUPYEMBIX PE3yJIbTAaTOB U
KPUTEPUH OLIEHKU CBOEH ydeOHOM NeSTeIbHOCTH;

. CUCTEMATHU3UPOBaTh (B TOM UYHCJIC BBIOUPATh MPUOPHUTETHBIC) KPUTEPUU ILIAHHPYEMBIX
pe3yIbTaTOB U OLIEHKU CBOEH AESITeTHHOCTH;

. 0TOMpaTh MHCTPYMEHTHI ISl OIEHUBAHHS CBOEH MEATENbHOCTH, OCYIIECTBIATH CAMOKOHTPOIb
CBOCH JICATEIILHOCTU B paMKaXx MPEJIOKEHHBIX YCIIOBUI U TPeOOBAHUI;
. OIICHUBATh CBOIO JICATEIBHOCTb, APTYMEHTUPYS MPUYUHBI
TUTAHAPYEMOTO Pe3yJIbTaTa;

. HaxOJUTh JOCTATOYHBIE CPEACTBA I BBHINIOJIHCHUS Y4YEOHBIX JICHCTBUHA B W3MEHSIOLICHCS
CUTYaIlUH W/HITH TIPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yJIbTaTa;

. paboTas 1Mo CBOeMy IIIaHy, BHOCUTHh KOPPEKTUBBI B TEKYIIYIO JIEATEIHHOCTh HA OCHOBE aHAIH3a
W3MEHEHUI CUTYyalluu JJIs TIOJIYUYCHHS 3aIlJIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ysIbTara;

. YCTaHaBIMBATh CBS3b MEXKIY MMONYyIEHHBIMU XapaKTePUCTUKAMU MPOIYKTA M XapaKTePUCTHKAMH
mpoiiecca NEATeIPHOCTH M IO 3aBEPIICHUM NEATCIPHOCTH MpeiaraTh W3MEHEHHE XapaKTEPUCTHK
mporiecca Ui MOTyYeHUs YIIYUIIeHHBIX XapaKTePUCTHK MPOIAYKTa;

OOCTHIXKCHHUA WM OTCYTCTBUA

. CBEPSITh CBOM JAEHCTBUSI C LIENIBIO U, IPU HEOOXOAUMOCTH, UCIPABIIATH OMUOKH CAMOCTOSITENIbHO
YMEHHE OIIEHMBATH MPABUIBHOCTL BBINOIHEHUS YYEOHOH | @ OIIpeAENATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BHIIIOJIHEHUS yueOHOH 3a1a4u;
3a/1a4¥, COOCTBEHHBIE BO3MOKHOCTH €€ PEICHHUs J aHaM3UpPOBaTh M OOOCHOBHIBATH NPUMEHEHHE COOTBETCTBYIONIETO WHCTPYMEHTApUs LIS
BBIIIOJIHEHHS y4eOHOH 3a1auH;
. CBOOOJIHO MOJIb30BATHCS BHIPAOOTAaHHBIMU KPUTEPHUAMH OLIEHKU U CAMOOLICHKH, UCXOIS U3 LEIH
1 UMEIOIIUXCSI CPENICTB, pa3jinuas pe3ysibTaT U CII0COObI JICHCTBUH;
. OLICHUBATh MPOAYKT CBOEH NESTENILHOCTH MO 3aJaHHBIM W/UIM CaMOCTOSITENILHO ONpe/eIeHHBIM
KPUTEPUSAM B COOTBETCTBUU C IEIBIO IEITEIBHOCTH,
. 00OCHOBBIBATh JIOCTIDKMMOCTH €I BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIIGHKH CBOUX
BHYTPEHHHX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB,
° (UKCHPOBATh U AHAJIU3HPOBAThH IUMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB
BJIaJICHUC OCHOBAMH CAMOKOHTPOJIsA, CaMOOLCHKH, MPUHATHSI | e HaOMIOAaTh U AHAIM3UPOBATh COOCTBEHHYIO YUYeOHYI0 U IO3HABATENIbHYIO AEATEIbHOCTb U
PEIIEHHUH ¥ OCYILECTBIEHHS OCO3HAHHOTO BBIOOPA B y4€0HOM U | NEsATEIbHOCTh APYTUX 00YYArOUIMXCS B IPOLECCE B3aUMOIIPOBEPKH;
TI03HABATEIIBHOM JESITENBHOCTH . COOTHOCHUTh pEalbHbIE U IUIAHUPYEMbIE pPE3yJbTaThl HHAMBUIYaIbHONH 00pa30BaTENIbHOM
JESITENBHOCTH U JIENIaTh BEIBOJIEI,
° [IPUHUMATH pellIeHHE B y4eOHOM CUTYallud U HECTH 33 HEI'O OTBETCTBEHHOCTD;
. CaMOCTOSITEIbHO OINPENEJIATh HPUYMHBI CBOErO yClleXa WINM HEyClleXa M HaXOIUTh CII0COOBI
BBIXOJA U3 CUTYallMM HEYCIEXa,
. PETPOCHEKTUBHO OIPEAEIATh, KAKUE NEMCTBUS II0 PELICHUI0 Y4eOHOH 3alauy WM NapaMeTphbl
3TUX JAeHCTBUI IPUBENHN K IOIYUYEHHIO UMEIOILET0Cs MPOAYKTa yueOHO! esITeIbHOCTY;
o JEMOHCTPUPOBATh IIPUEMbl PEryJsIIUU NCUXO(PU3UOIOINYECKHX/ IMOLUOHAIBHBIX COCTOSHUI
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I[lnanupyemble pe3yJibTAThI

Ooyuawimiicsi CMOKeT

UIst gocTikeHus: d¢ddexra ycrmokoeHus (yCTpaHEHHS 3MOIMOHAJIBHOW HAaIPsDKEHHOCTH), 3ddekTa
BOCCTaHOBJICHHS (ocnalbieHus TMposiBIeHUN yromieHus), dShdexra axTuBH3anmmy (MOBBIICHUS
MCUX0(U3UOJIOTUIECKON PEaKTUBHOCTH)

YMCHHE ONpPEICNATh IOHATHSA, CO3JaBaTh OOOOIICHUS,
yCTaHaBIUBaTh aHaJIOTHH, KJIacCH(DUIMPOBATH,
CaMOCTOSITETFHO BBIOMPATh OCHOBAHUS MW KPUTCPUU IS
KIIaCCU(UKAIMK, YCTAaHABIMBATH IPUYNHHO-CIICJICTBCHHBIC
CBSI3M, CTPOHUTH JIOTHYECKOE paCCyXICHHE, YMO3aKIIIoueHHe
(MHIYKTHUBHOE, AEAYKTHBHOE W IO AaHAJIOTHHM) W JeNaTh
BBIBOJBI

. OA0UpaTh CII0BA, COTOIAYMHEHHBIE KIFOYEBOMY CJIOBY, OMPEICISIONINEe €ro IPH3HAKK W
CBOMCTBA;

. BBICTPauBaTh JIOTHUYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIFOYEBOTO CIOBAa U COMOJYMHEHHBIX EMY
CJIOB;

. BBIETISIT OOIMIMKA MPH3HAK JABYX WM HECKOJNBKHX TPEAMETOB WIH SBICHUH W OOBACHATH WX
CXOJICTBO;

. O0OBENWHATH TIPEAMETHl W SIBIIEHUS B TPYMIBI 1O OMpPEIEIeHHBIM MpH3HAKaM, CPaBHHBATH,
KJIACCU(UIIMPOBATH U 0000IATh (PaKThI U SBJICHUS;

U] BBIJICIIATS SIBIICHHE U3 OOIIETo psijia IPyTruX sSBJICHUM;

. ONpPEACIATh OOCTOSTENLCTBA, KOTOPBIC MPEANISCTBOBAIM BO3HUKHOBCHHIO CBSI3M MEXIY

SABJICHUAMH, U3 ITHUX 00CTOSTCILCTB BBIACJIATE OIIPEACTIAIOIINE, CIIOCOOHBIE OBITH HpH‘IHHOﬁ JaHHOI'O
ABJICHUS, BBIABJIATE HPUYHUHBI U CICACTBUSA HBHGHHfI;

. CTPOUTBH PACCYXKACHUE OT OOLIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHHSM U OT YaCTHBIX
SBJICHUH K OOIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PacCyX/IeHHE Ha OCHOBE CPaBHEHHS MPEIMETOB U SBICHUH, BBIJEISIS TIPH 3TOM O0IIHUE
MIPU3HAKY;

. n3JaraTh MOJY4YCHHYIO HH(QOPMAIIMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4n;

. CaMOCTOSITEIbHO YKa3blBaTh HAa WHQOPMAIMIO, HYXJAIONIYIOCS B IPOBEpKe, Mpeniaratb M
NPUMEHSTh CII0CO0 MPOBEPKH JI0CTOBEPHOCTH MH(opManuy;

. OOBSICHATH SIBJIICHUS], TIPOLIECCHI, CBSI3M M OTHOLICHUS, BBIABISIEMbIE B XOJA€ IMO3HABATEIBHOW U

HCCIICIOBATEIbCKON JCSITEILHOCTH (IIPUBOIUTh OOBSCHEHHE C W3MEHEHHEM (OPMBI TPEICTABICHHUS;
O00BSACHSATH, NETATU3UPY WK 0000111ast; 00BACHATH C 33JJAHHON TOYKHU 3PCHUS);

° BBISIBJISITH W HAa3bIBaTh MPUYMHBI COOBITHS, SBJICHUSA, B TOM 4YHCJIE BO3MOXHBIC /HanOoJjee
BEPOSATHBIC TPUYHHBI, BO3MOXKHBIE TOCIE/CTBUS 3aJlaHHOW TMPUYHHBI, CAMOCTOSITETFHO OCYIIECTBIISSA
MPUYUHHO-CIICJICTBCHHBIN aHaAIN3,;

° JIeNIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAlM3a Pa3HBIX TOYEK 3PEHHS, MOJITBEPKIATh BBHIBOJ
COOCTBEHHOW apryMeHTalMel WM CAaMOCTOSTEIbHO MOJTYYCHHBIMH JTaHHBIMHU

YMCHHUC CO3/1aBaTb, NPUMCHATL U HpeO6paSOBBIBaTB 3HAaKH H
CUMBOJIbI, MOJACIU U CXCMbl MJI1 PCHICHUA y‘-Ie6HLIX n
IIO3HABATCJIBHBIX 3a/1a4

. 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET W/WIIH SBJICHUE;

o 0003Ha4YaTh JOTMYECKUE CBSI3HU MEXAYy npeamMeTaMu I/I/I/IJ'[I/I SABJICHUAMU C ITOMOIIIBIO 3HAKOB B
cXeMe;

. co3JlaBaTh a0CTPAKTHBIN MM PeaNbHBIA 00pa3 MpeaMeTa U/IiTH SBICHHUS;

J CTPOHUTH MOJIEJIB/CXeMY Ha OCHOBE YCIOBHH 3a/1a4i M/WIIM CIIOCO0a ee peIeHNs;

o co3aaBaThb Bep6aHI)HBIe, BCILICCTBCHHBIC U I/IH(i)OpMaI_[I/IOHHBIe MOACJIN C BBIACICHUEM
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I[lnanupyemble pe3yJibTAThI

Ooyuawimiicsi CMOKeT

CYLIECTBEHHBIX XapaKTEPUCTUK O0BEKTa IJIsl OIpEAEICHuUs criocoda pelieHns 3a1aud B COOTBETCTBUU C
CUTyalue;

. IpeoOpa30BbIBaTh MOJENU C ILENbI0 BBIABICHUS OOIIMX 3aKOHOB, ONPENEIIOUINX NaHHYIO
MPEeIMETHYIO 00J1aCTh;
. MIEPEBOUTH CIOXKHYIO 0 COCTaBy (MHOTOACMEKTHYI0) WH(GOPMAIMIO U3 TpadUIecKoro WIIH
(opMann30BaHHOTO (CUMBOJIEHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA00OPOT;
. CTPOUTH CXEMy, aJrOpUTM JAEWUCTBHUSA, UCHPABIATh WIM BOCCTAHABIMBATh HEM3BECTHBIM paHee
ITOPUTM Ha OCHOBE MMEIOIIEroCs 3HaHUs1 00 00bEKTE, K KOTOPOMY NPUMEHSETCS aJITOPUTM
CMBICJIOBOC YTCHUE . HaXOIHTh B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBHH C IIENISIMU CBOEH IEATEIHHOCTH);
. OPHEHTHPOBATHCS B  COAEPKAHMHM TEKCTa, IIOHMMAaThb LEJIOCTHBIM  CMBICI  TEKCTa,
CTPYKTYpPHpPOBaTh TEKCT;
. YCTaHaBJIMBATh B3aMOCBSA3b ONMCAHHBIX B TEKCTE COOBITHH, SIBICHUM, IPOLIECCOB;
. PE3I0MHUPOBATH ITIABHYIO UACIO TEKCTA,;
. peoOpa3oBEIBaTh TEKCT, MHTEPIPETUPOBATH TEKCT (XyOOXKECTBEHHBIN M HEXYIOKECTBEHHBIN —
yueOHBI, HAyYHO-TIONMYJISIPHBIN, THPOPMATOHHBIH );
. KPUTHYECKH OLICHUBATH COZIepKaHue 1 hopMy TeKcTa
YMEHHME OPraHM30BBIBATH YYEOHOE COTPYJHUYECTBO H | o ONPEAEIISTH BO3MOYKHBIE POJIM B COBMECTHOU JIEATEIIBHOCTH;
COBMCCTHYIO ACATCIBHOCTb C Y4YHMTCICM M CBCPCTHHKAMU; | o WATPaTh OIPENEICHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;
paboTaTh WHIMBHIYalbHO M B TPYIIE: HAXOMWUTH OOIICE | o MPUHUMATH TIO3UIUIO cOOECeTHUKA, TOHUMAsI TIO3UIIHIO APYTOro, pa3indarh B €ro peun: MHEHHUE
pelIeHHe ¥ pa3peliaTh KOH(IMKTbI Ha OCHOBE COIIaCOBaHMs (TOUKy 3peH¥sl), JOKa3aTeIbCTBO (APTyMEHTHI), ()aKThI; TUIIOTE3bI, aKCHOMEBI, TEOPHH;
no3UIUH " yu€ra  MHTEpECOB; opmyupoBath, | o ONpe/IeNATh CBOM JICHCTBUS W JICHCTBHS MHAapTHEpA, KOTOpPbIE CIIOCOOCTBOBAIU MM
apryMeHTHPOBATh U OTCTAMBATH CBOE MHEHHE NPEMSTCTBOBAIM MPOAYKTUBHONH KOMMYHHUKAIIHH;
. CTPOUTH NMO3UTHBHBIEC OTHOLIECHUS B IIpoliecce yueOHON 1 MO3HAaBaTEebHOMN e TeIbHOCTH;
. KOPPEKTHO M apryMEHTUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pDEHHS, B JUCKYCCHH YMETh

BBIJIBUTATh KOHTPAPTyYMEHTHI, Niepedpa3upoBaTh CBOKO MBICIH (BlaJleHHEe MEXaHM3MOM 3KBHBAJCHTHBIX
3aMeH);

o KPUTUYCCKN OTHOCHUTLCA K CO6CTBGHHOMy MHCHUIO, C JOCTOMHCTBOM ITPU3HABATH OIIHOO0YHOCTH
CBOETO MHEHUS (€CIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

. IpensiaraTh abTepHATHBHOE PElIeHne B KOH(PINKTHOW CUTYAIUH;

. BBLJICIISITH OOIIYEO TOUKY 3PEHHUSI B TUCKYCCHU;

. JIOTOBApUBATLCS O TMPaBWJIAX M BOIMPOCAX JUIS OOCYXICHUS B COOTBETCTBUH C IOCTABIICHHOM
repeJ TpyIon 3a1auei;

. OpPraHHM30BEIBaTh Y4eOHOE B3aMMOJCHCTBUE B Tpymie (ONpeAensTh O0IIue 1eNr, pacipeaesiiaTh
pOJIH, JOTOBAPUBATHCS IPYT C APYTOM H T. 1.);

o YCTPAHATH B paMKax auajiora Pa3pbIBbI B KOMMYHUWKAaIIUH, OGyCJIOBHeHHBIe

HeHOHHMaHI/ICM/HeﬂpI/IHTHCM CO CTOPOHBI CO6€CCZLHI/IKa 3aaa4u, q)OpMBI HJIN COACPIKAHUS ArUaJIora
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I[lnanupyemble pe3yJibTAThI

Ooyuawimiicsi CMOKeT

YMCHHMC OCO3HAaHHO HCIIOJIb30BaTh PCYCBBIC CPCACTBA B | @ OIpeEeNATh 337a1y KOMMYHUKAIIUU U B COOTBETCTBHHU C HEH OTOMpATh peueBble CPEICTBA;
COOTBETCTBMU C 3aJa4eii KOMMYHHKAIMU JUISL BBIPOKCHUS | o O0TOHMpaTh U UCIONB30BaTh PeUeBbIE CPEACTBA B MPOLECCE KOMMYHHUKAIMU C APYTMMH JIOJbMH
CBOMX YYyBCTB, MbICI€H M MOTPEOHOCTEH; IUIAHMPOBAHUS M | (uajor B Mape, B MANOH TPYyIIe U T. 11.);
peryJuiiun CBOCH  JICATEILHOCTH; _ BilajcHHC UYCTHOIZ Hle NpeACTaBIsITh B YCTHOW WM THMChMEHHOW (opMe pa3BepHYTHIH IUIaH COOCTBEHHOMH
MACbMEHHOMN PEYbI0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO JeSITeITbHOCTH
. coOJII0aTh HOPMBI MyOIUYHOM peuH, PErIaMeHT B MOHOJIOI'€ M JAWUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOU 33J1a4yei;
. BBICKa3bIBaTh © 0OOCHOBBIBATH MHEHHE (CYX/IEHHE) U 3alpallliBaTh MHEHHE MapTHEPa B paMKax
JIAajora;
. IMPUHUMATh PELICHUE B XO/I€ AUAJIOra U COIJIaCOBBIBATh €I0 C COOECETHUKOM;
. CO371aBaTh IHMCBMEHHBIE «KIMIIMPOBAHHBIE» M OPUTHMHAIBHBIE TEKCTBI C HCIIOJIB30BAHUEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;
. HCIONB30BaTh BepOaIbHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBA3M) AJISI BBIACICHHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIIJICHUSI;
. HCIIONb30BaTh HeBepOaIbHbIE cpencTaa U HarJIs IHbIE MaTepHaIbl,
MOJrOTOBJICHHBIE/OTOOPaHHBIE TI0J] PYKOBOJCTBOM YUHUTEJIS;
. JeJaTh OLICHOYHBIM BBIBOA O IOCTMXKCHHH LENH KOMMYHHMKALMM HEMOCPEACTBEHHO IIOCIHE
3aBepIIEHHs] KOMMYHHKATUBHOTI'O KOHTAKTa M 00OCHOBBIBATh €TI0
(bopMupoBaHME W Pa3sBUTHE KOMIIETEHTHOCTH B OONacTH | e OIIpeENATh HEOOXOAUMBIE KITIOUEBbIE IIOMCKOBbIE CJIOBA U 3alIPOCHI;
HACIIOJIb30BAHNA MH(OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX | o OCYLIECTBJIATh B3aUMOJECHCTBUE C 3JIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAMM, CIIOBAPSIMHU;
TexHoxnoruii (nanee MKT—komnereHmm) . (hopMHpOBaTE MHOKECTBEHHYIO BBIOOPKY W3 TOHCKOBBIX HCTOYHHKOB Ui OOBEKTHBH3AIIUH
pe3ynbTaToOB IIOUCKA;
. COOTHOCHUTB MOJYYEHHBIE PE3YIbTATHI IOMCKA CO CBOEH NEATENBHOCTHIO
dbopMupoBaHHEe M pPa3BUTHE OSKOJOTMYECKOTO MBIIIICHUS, | @ OTIPEJIEIIATh CBOE OTHOIICHUE K MPUPOIHOM cpeie;
YMCHHC NPUMCHATD ero B TMI03HABATENBHOM, | o AHAIIM3UPOBATH BIIMSIHHIE YKOJIIOTHIECKUX (PaKTOPOB Ha Cpely OOMTaHWSI dKUBBIX OPTaHU3MOB;
KOMMYHHKaTHBHO, COLMANEHOM HPaKTHKE Hie MPOBOJIUTH MIPUUYUHHBIN U BEPOSTHOCTHBIN aHAIHU3 SKOJIOTMYECKUX CUTYalIN;
MPO(eCCHOHATBHOM OpPHEHTAIHH . NPOrHO3UPOBATh M3MEHEHHs CHUTyal[Md NPU CMEHE JEWCTBUS OJHOro (akropa Ha jeicTBHE

Jpyroro ¢akropa;

. pachpoCTpaHsITh 3KOJOTHMUYECKHWE 3HAHUS M YJacTBOBaTh B MPAKTHUYECKUX JIeNax IO 3alluTe
OKpYKaroIlen cpeapl;
. BBIpa)KaTh CBOE OTHOIIICHHUE K NMPHUPOJIC Yepe3 MOJIENH, TPOSKTHBIE PadOThI
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o NMpEeAMETHLIC

Ilinanupyemble pe3yJibTaThl Ooyyaromuiicss HAy4YuTCsH Oo0yuaronuiics

TOJYYUT BO3MOKHOCTh HAYYHTHCS
(dhopmupoBanue . pacKpelBaTh CMBICI OCHOBHBIX XHMHUYECKHMX HOHATHH  «aTOM», «MOJIEKynay, | ® 66108U2AMb U NPOBEPSMb
MIEPBOHAYAIIBHBIX «XMMUYECKUH 3JIEMEHT», «IIPOCTOE BEIECTBO», «CIOXKHOE BEILECTBO», «BAJIEHTHOCTBY, | 9KCHEPUMEHMANLHO 2UNOME3bL O
CHCTEMaTU3UPOBAaHHbIX «XMMUYECKasl PEaKLs», UCIIONb3Ys 3HAKOBYIO CUCTEMY XHMUH; XUMUYECKUX CBOUCEAX 6eujecms Ha

MIPEJICTaBICHUH O BEIeCTBaX,
UX MPEBPALICHUAX U
NPaKTUYECKOM IPUMEHEHHH;
OBJIaJICHUE MTOHITUHHBIM
anmnapaToM U
CHUMBOJINYECKHUM SI3IKOM
XUMUHU

0CO3HaHNE 0OBEKTHUBHOM
3HaYMMOCTH OCHOB
XUMUYECKON HAYKH Kak
0071aCTH COBPEMEHHOT'O
€CTeCTBO3HaHUA,
XUMUYECKHX MTPEeBPaIeHUN
HEOPraHMYeCKUX U
OpPraHUYECKUX BEIIECTB KaK
OCHOBBI MHOTHUX SIBJICHUH
>KUBOU U HEXXUBOU MPUPOJIBL;
yriryOJieHue IpecTaBIeHUI
0 MaTepHuaIbHOM €IMHCTBE
MHpa

OBJIaJIEHE€ OCHOBaMH
XUMHUYECKON IPaMOTHOCTH:
CIIOCOOHOCTBIO
aHAIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
JKU3HEHHBIC CUTYallHH,
CBSI3aHHBIE C XUMUEH,
HaBbIKaMH 0€30I1aCHOI0
oOpalreHus ¢ BemecTBaMH,
UCTIOJIb3yEeMBIMH B
MTOBCEIHEBHOI KU3HM;

° OIMCHIBATh CBOMCTBA TBEPAbIX, KUIAKHUX, FaSOO6pa3HI>IX BCOICCTB, BBIACIAA HX
CYHICCTBCHHBIC IPU3HAKU,

° XapaKTepru3oBaTb OCHOBHBIC METO/IbI IIO3HAHMA: Ha6J'IIO,I[eHI/Ie, HU3MCPEHUE, OKCIICPUMCEHT,
° pacKpbeIBaTb CMBICII 3aKOHOB COXpPaHCHHS MaCCbl BEHOICCTB, IIOCTOAHCTBA COCTaBa,

aTOMHO-MOJICKYJISIPHOW TEOPHH;

pa3nMyaTh XUMUYECKHE U (PU3MYCCKUE SBICHHS;

Ha3bIBaTh XMMHUYCCKHE 3JIEMCHTHI;

OIPeJIeIISITh COCTAB BEILECTB 110 UX GopMyiiam;

OIPE/ICIIATh BaJICHTHOCTh aTOMa JIEMEHTA B COCTUHCHHUSX;

OTIPEACIATH THUIT XUMUYECKUX PEaKIIUii;

Ha3bIBATh MPHU3HAKH U YCIOBHS IPOTCKAHUS XMMUUSCKUX PEAKIIH;

BBISBJISATh MPU3HAKH, CBHUACTEIBCTBYIOIINE O MPOTEKAHMM XMUMHYECKOH peakiyu MpH
BBITIOJTHEHUU XMMHUYECKOTO OITBITA;

COCTaBJIATH (HOPMYJIbI OMHAPHBIX COSTMHEHHIA;

COCTaBJIATh YPAaBHEHHSI XUMUYECKUX PEAKIIUIA;

coOuo1aTh paBuiia 0€30MacHoi paboThl IPU POBEJACHUH OTIBITOB;

MIOJIH30BAThCSI TA00PATOPHBIM 000PYIOBAHUEM U TTOCY/IOH;

BBIYHCIISATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcCChl BEIIECTB;

BBIYUCIIATH MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA 110 (GopMyJie COSIMHEHHS;
BBIYUCIIATh KOJIMYECTBO, 0OBEM MM Maccy BELIeCTBA IO KOJIMYECTBY, 00beMy, Macce
pEareHTOB WM MPOIYKTOB PEAKIHY;

o XapaKTepU30BaTh (PU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPOJIa;

H0JIy4aTh, COOMPATh KHCIOPOJ M BOJOPOLI;

pAacIio3HABATh OIBITHBIM IIyTEM I'a3000pa3HbIe BEIECTBA: KHCIOPOI, BOAOPOJI;
PacKpbIBaTh CMBICI 3aKOHa ABOTAIpo;

PacKpBIBaTh CMBICH MOHSATHH «TETIOBOM AP PEKT peakiuny, «MOJSIPHBIA 00beM»;
XapaKTepu30BaTh GU3MICCKUE U XMMUUECKHE CBOWCTBA BOJIbI,

PACKpPBIBATH CMBICI TOHATHS «PACTBOPY;

OCHOBe UX COCMABA U CMPOCHUSL, UX
CROCOOHOCMU 6CMYNAMD 8
XumuuecKkue peakyuu, o xapakmepe u
NPOOYKMAX PAZTUHHBIX XUMUYECKUX
peaxyuii;

) Xapakmepu3oeams Geuecmed
no cocmasy, CmpoeHuio U C8OUCMEAM,
VCMAaHABIUBAMb NPUUUHHO-
CIeOCMBEHHbIE CEA3U MENHCOY
OAHHBIMU XAPAKMEPUCIUKAMU
seujecmeda,

° COCmMassims MOJLEKYISAPHbLE U
NOAHbLE UOHHBLE YPAGHEHUSL NO
COKPAWEHHBIM UOHHBIM YPAGHECHUSIM,
° NPOSHO3UPOBAMb
CHROCOOHOCMb Geujecmead NPosiéismMb
OKUCTUMENbHbLE WU
60CCMAHOBUMEIbHbBIE CEOLICEA C
VUemom cmeneHell OKUCIeHUs
DNEMEHMO8, BXOOAUUX 6 €20 COCAB,
° cocmasisims YpPasHe s,
peakyuti, COOMeemcmeayiouux
NOCIe008aMeNbHOCMU NPESPAYEHUL
HeOP2aHUYeCcKux 6€wecms pasiudHblx
K1accos;

° 8b106U2AMb U NPOBEPSIMb
IKCNEPUMEHMATLHO 2UNOMESbL O
pe3yibmamax 6030elUcmaust
PA3TUYHBIX (hAKMOPO8 HA UsMeHeHUe
CKOPOCIU XUMUYECKOU PeaKyuu;
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IInannpyemble pe3yJibTaThI Ooyuarommiics HayqYuTCs Oo0yyarommuiicst
MOJIYYHT BO3MOKHOCTh HAYYMThCSI
YMEHUEM aHAITU3UPOBATH U . BBIYHCIISITH MACCOBYIO JIOJFO PACTBOPSHHOTO BEIIECTBA B PACTBOPE; . UCTIOTB3068AND
ITAHUPOBATH SKOJIOTUYCCKU | o MIPUTOTOBJISITH PACTBOPHI C ONPEAEICHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA; npuodpemenuvie SHaHUs 0
Oe3omacHoe MoBECHNE B . Ha3bIBaTh COCUHEHMS N3YUEHHBIX KJIACCOB HEOPTAaHUUECKHX BEILIECTB; OKONOSUYECKU 2PAMOMHO20 NOGEOCHU
LCIIX COXPAHCHINS STOPOBBIL | o XapaKTepu3oBaTh  (DM3MYECKHE ¥  XHMHUECKHE CBOMCTBA OCHOBHBIX  KIIACCOB | 6 OKpYJicaiowjeii cpede;
1 OKpYQIOIICH CPCABL HEOPraHUYECKUX BEIIECTB: OKCUIOB, KHCIOT, OCHOBAHHUH, COJICH; ® UcCnorbsosamo
topmuposanme ymennit . OTPEEIATH MPHHAICKHOCTD BELIECTB K OIPEICICHHOMY KIIacCy COCIHHEHUIA; npuobpemennbpie Kovesvie
YCTaHABINBATD CBA3H MEKIY | o COCTABIIATH (POPMYTBI HEOPraHHUECKHX COEIMHEHNI H3yUeHHBIX KIIACCOB; KOMRemenyuu npu 6binoIHeHul
peabHO HabmozaeMEIMH . IIPOBOJMThL OIBITHI, MOATBEPKIAIOIIME XHUMMYECKHE CBOICTBA H3yYeHHBIX Kiaccop | POCKMO6 Uy ueoHo-
XUMIIECKHMH SBICHIAMU M | o prvecku BEMECTS: ucczzeaoeameﬂvbcxux 3a0ay no
fiporieccami, L] pacrio3HaBaTh ONBITHBIM ITYTEM PACTBOPBLI KHUCJIOT U ]_[IGJ'IO‘-ICI\/II M0 U3MCHCHHIO OKpACKHU USYHERUIO C60UCINS, cnocobos
MPOUCXOSIIUMHE B HHIHKATODA,; NOAYYEeHUs. U PACHO3ZHABAHUS
MUKPOMHUPE, O0BACHSITH oy seugecms;
o XapaKTEpHU30BaTh B3AUMOCBA3bL MCKAY KJIaCCaMU HCOPIraHNMYCCKUX COCANHCHNU,
NPUHHHEL MHOT000pasi . packpsiBaTh cMbIch [lepuonnueckoro 3akona .M. Menaeneesa; * ovexmusio oyenusams
BELIECTB, 3aBUCUMOCTD UX N o ’ uHgopmayuio o eewjecmeax u
CBOMCTB OT COCTABA M ° OOBACHATh (DU3WYECKHIA CMBICI aTOMHOI'O SHOpﬂI[KOBOFO) HOMeEpa XI./IMI/I‘-ICCKOFO NUMUSECKUK RPOYECCax;
CTPOEHHS, 2 TAKKE 3JIeMEHTa, HOMEPOB IPYIIIbI U NIepuoa B epruoaudeckoii cucreme .M. MeHE[eneeBa, o Kpumusecku ommocumpes
3aBHCHMOCTD TTPHMEHEHHS . OOBSICHATh 3aKOHOMEPHOCTH HM3MCHEHHSI CTPOCHHS aTOMOB, CBOWCTB 3JCMEHTOB B x ncesdonayunoii ungopyayu,
BEIECTB OT MX CBOMCTB npeaenax MajblX EPUOI0B U IIaBHBIX ITOATPYIII; HeAOBPOCOGeCHO: peiname @
HPUOGPETEHHE OMBITA ° XapaKTEPU30BaTh XHMHUYECKHE OJICMEHTHI (ot BOmOpOma 1O Ka;J'IBI_II/ISI) HAa OCHOBE WX e Y ——
HCTIONB30BAHHS PA3IHYHbIX MOJIOKEHUs B miepuoauieckoii cucrteme [1.M. MenneneeBa 1 0cOOCHHOCTEH CTPOCHUS I/IVX aTOMOB; o OCOIHABAMD SHAUCHIE
METOJIOB M3YYECHHUS BEIIECTB: L] COCTaBJIAATh CXEMbI CTPOCHHA aTOMOB IEPBLIX 20 3]1EMEHTOB NEpUOANICCKON CUCTEMbI meopemuyeckux SHAHULL NO XUMUL OIS
HAOIIOIEHNS 32 X AW Menneneesa; 5 npaKmuyeckol OesmenbHoCmu
PEBPAILICHUSMH TIPH . PaCKPBIBATH CMBICI MOHATHH: «XUMHUYECKAs CBSI3bY, «IIEKTPOOTPHIIATEIILHOCTHY; wenoeexa:
IIPOBEIEHUH HECIIOKHBIX . XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUYECKUX CBONCTB BEIIECTB OT THIA KPUCTATUTMICCKOM o CcO30a8aAMb MO U
XAMHMYECKHUX DKCIIEPUMEHTOB | PELIECTKH; 5 cxembl 071 peuleHus y4eoHvix u
C UCIIOJIb30BAaHUEM . OMPENIENIATh BUJ] XUMHYECKOM CBS3M B HEOPTAHUYECKUX COCAMHCHHUSX; NOBHAGAMETBHYIX 30004, NOHUMANTS
nabopaTopHOTO . 1300paxxaTh CXeMbl CTPOEHHsS MOJEKY]l BEIECTB, OOPa30BaHHBIX Pa3HBIMU BUIAMH | yeobxodumocms cobuodeHis
o0opyoBaHus u MprOOPOB XHMHUYECKHX CBSI3EH; npeonucanuil, npeoaeaemvix 6
(bopmupoBaHue . PAacKpbIBaTh  CMBICI  HOHATHH — «HOH», «KAaTHOH», «aHHOH», «IICKTPOIUTB, | ynempyKyusx no uCnoIb308aHUIO

MPEJICTABJICHUI O 3HAYEHUN
XUMHUYECKON HayKH B
PELIEHNN COBPEMEHHBIX
JKOJIOTHYECKUX TPOOIIeM, B
TOM YHCIIE B
MPEeOTBpAICHUU
TEXHOT€HHBIX U

CHCAJICKTPOJIUTBD», «IJICKTPOJIUTHUYCCKAA AUCCOIUAlUsA, KOKHUCIUTECIIb)», KCTCICHb OKHUCJIICHHUS»
«BOCCTAHOBUTCIIb», KOKHCJICHUC), KBOCCTAHOBJICHHUC),

° OMPEACIIATh CTCIICHb OKHUCIICHUA aTOMA 3JICMCHTA B COCAUHCHUU,

° PpacCKpbIBaTh CMBICJI TCOPUHA BHCKTPOHHTHI{CCKOﬁ JAucCcoranuun,

° COCTAaBJISITh YPABHCHUS BHGKTPOJ'II/ITI/I‘-ICCKOﬁ Jucconuyaiu KMCJIoT, H_[enoqeﬁ, coneﬁ;

° OOBSICHATH CYIIHOCTH IIpouecca BHGKTPOHHTHHCCKOﬁ JucCCoanyu 1 peaKLII/Iﬁ HOHHOI'O

JleKkapcme, cpedcme Oblmosou Xumuu u
op.
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IInanupyemble pe3yabTaThl

Ooyuarommiics HayqYuTCs

Oo0yuarwomuiics

IOJIYYUT BO3MOKHOCTD HAYUUTHCH

9KOJIOTHIECKUX KaTacTpod

oOMeHa;

COCTABIISATH MOJTHBIE W COKPAIICHHbIC HOHHBIC YPABHEHHUS pPEAKIIMA OOMEHA;

ONpeAeIATh, BO3MOXKHOCTh MPOTEKAHUS PEaKIIMi HOHHOTO 0OMEHa;

IIPOBOAUTH PEAKIIMHU, IIOATBEPIKIAIOIINE KAUeCTBCHHBIN COCTAB Pa3IHUHBIX BCILECTR;
ONPEACIIATh OKHCIUTEIb H BOCCTAHOBHUTEIIb,

COCTABIISATh YPABHEHHSI OKHCIIUTEbHO-BOCCTAHOBUTEILHBIX PEAKIINN;

Ha3bIBaTh (PAKTOPHI, BIMAIOIINE HA CKOPOCTh XUMHUYIECKOH PEaKIIHM;

KJIACCU(PUIIMPOBATh XMMUYCCKUE PEAKIIUH 110 PA3IHYHBIM IIPH3HAKAM;

XapaKTepU30BaTh B3aMMOCBS3b MEXK/y COCTABOM, CTPOCHUEM U CBOHCTBAMH HEMETAIJIOB;
MPOBOJMTH OMBITHl 10 TMONYYCHUIO, COOMPAHUIO M WM3YUYCHUIO XUMHYECCKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIICKUCIOro ra3a, aMMHaKa;

° pacrio3HaBaTh OIBITHBIM IIYTEM ra3006pa3HLIe BCIICCTBA: yFJ'ICKPICIIbeI ra3 1 aMMHaK;
° XapaKTCpU30BaTh B3aMMOCBA3b MCKIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH MCTAJIJIOB;
° Ha3bIBATh OPTraHUYCCKHUC BCHICCTBA II0 HX q)OpMYJ'Iei MCTaH, 3TaH, 3THJIICH, MCTAHOII,

STAaHOI, TJIHICPUH, YKCYCHas KHCJIOTa, AMHHOYKCYCHas KHCIIOTa, CTCapHHOBAas KHCJIOTa,
OJIEMHOBAs KHMCIIOTa, TII0K03a;

. OIICHUBATh BJIMSHUE XWMHUECKOTO 3arpsA3HCHHS OKpYXKAIoIIeH Cpelbl Ha OpraHu3M
YEIIOBEKa;

° rpaMOTHO 00pAIaThCs C BENIECTBAMH B IOBCETHEBHOM JKU3HH

° OMpEeNeNIATh  BO3MOXHOCTh  NMPOTCKAHUS  PEaKIMid  HEKOTOPBIX  MpeACTaBUTENeH

OpPraHnvYCCKUX BEHICCTB C KUCJIOPOAOM, BOAOPOAOM, ME€TAJLJIaMH, OCHOBaHUAMU, TaAJIOTCHAMU
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Coaepxanue yueOHoro npeamera «Xumus» (8-9 kaacce)

IlepBoHaYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Tera u eewecmsa. OcHosHble MemoObl NO3HAHUA! HAONIOO0EHUe, UMepeHue,
akcnepumenm. Ouzndeckue U XUMuueckue siBjaeHus. Yucrtele BemecTBa U cMecu. CrocoObl pasieneHus
cmeceil. AtoM. Mosnekyna. XUMHUECKUN 3J€MEHT. 3HAKU XUMUYECKUX 3JeMEHTOB. [IpocThie U clioXkHbIE
BellecTBa. BaeHTHOCTh. 3akon nocmosncmea cocmasa eewjecmsa. Xumuueckue Gopmyssl. MHIEKCHI.
OtHocuTeNnbHAs aTOMHAsi M MOJIEKYyJsipHass Macchl. MaccoBast J0Jsi XMMHMUYECKOTO JJIEMEHTa B
COETMHEHUH. 3aKOH COXpaHEeHHsI MacChl BeIECTB. XuMuueckue ypaBHeHus. Koagdunuentsl. Ycnous u
MIPU3HAKY NPOTEKAHUS XUMHUYECKUX peakiuil. Monb — eIMHULIAa KOJIMYecTBa BelecTa. MoisipHas macca.
Kucaopoa. Bonopoxa

Kucnopon — XumMudeckuid 3jIeMEHT W mpocroe BemecTtBo. Ozon. Cocmaé 6030yxa. dusznyueckue u
XUMHUYECKHE CBOWCTBa Kuciopona. llomydeHwe W TpHUMEHEHHE Kuciopona. Teniogou sgpexm
xumuyeckux peaxyutl. Ilowamue 06 3k30- u s3H0omepmuyeckux peaxyusax. Bomopon — XuMHUYECKUN
AJIEMEHT U IPOCTOE BeleCTBO. PU3MUECKUE U XUMHUUYECKHUE CBOMCTBA Bogopoaa. [lonydenune Bonopona B
nabopatopuu. [lonyuenue 600opoda 6 npomviuiienHocmu. Ilpumenenue 600opoda. 3akoH ABoraapo.
MousipHblii 00beM Ta30B. KadecTBeHHBIE peakinu Ha ra3o00pa3Hble BemiecTBa (KHCIOPOJ, BOJOPON).
OObeMHbIe OTHOLIEHUS Ta30B MPU XUMHUECKHUX PEaAKIIMSIX.

Bopa. PacTBopsl

Booa 6 npupooe. Kpyzoeopom 600v1 6 npupoode. QPuauueckue u xumuieckue ceoucmea 600vl. PacTBOpBHI.
Pacmeopumocms eewyecme 6 6ooe. KonuieHTpauus pacTBopoB. MaccoBasi 10Ji1 paCTBOPEHHOI'O BEILIECTBA
B PacTBOpE.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUI

Oxkcunpl. Knaccuduxanus. Homenknatypa. @usuyeckue ceoticmea oKkcuoog. XUMHUECKHE CBOMCTBA
okcuoB. [lonyuenue u npumenenue oxcuoog. OcHopanus. Kiaccuduramms. Homenknarypa. Qusuueckue
ceolicmea  ocHosanuu. Ilonyyenue ocnoéanuti. XUMHYECKUE CBOWCTBA OCHOBaHMU. Peakius
HehTpanu3anuu. Kucinorsl. Knaccudukamus. Homenknarypa. Qusuueckue ceoticmea kuciom. Ilonyuenue
u npumeHnenue Kuciom. XUMUYECKHUE CBOMCTBA KUCIOT. MHaAnKaTopbl. I3MeHeHue OKpacku MHAUKATOPOB
B paznuuHbIX cpenax. Comm. Knaccudukamms. Homenknarypa. @usuueckue ceéoticmea conetl. Ilonyuenue
U npumeneHue coneu. XUMUYECKHE CBOMCTBA coyied. ['eHeTMyeckass CBA3b MEXKIAY KiaccaMu
HEOpPraHUYECKUX COeUHEHUl. /Ipobrema 6e30nacHo2o uCnonb308anUsl 6eWECms U XUMUYECKUX PeaKyul
8 nogceoHesHoll dcusHUu. ToxkcuuHvle, 2oproyue U 63pbl8oONAcHvle ewjecmea. bvimosas xumuueckas
2PamMoOmHOCb.

Crtpoenne atoma. [leproanyeckuii 3aK0H M NMePUOANYECKAs CHCTEeMA XMMHU4YeCcKHX 3j1eMeHToB JI.U.
MemnpeineeBa

CtpoeHue aroma: sIpo, dSHepretudeckuii ypoBeHb. Cocmag s0pa amoma: NpOmMOHbl, HeUmMpOHbL.
Hszomonuwi. 1lepnoanueckuii 3akoH .M. MenzaeneeBa. [lepnoanueckas cucteMa XUMHYECKUX JJIEMEHTOB
.. MenneneeBa. @U3NYECKUN CMBICI aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMHYECKOrO JIIEMEHTa,
HOMEpA TPYMIbl U TepuoAa MEPHOANYECKON cucTeMbl. CTpOCHHE PHEPreTUYECKUX YpPOBHEW aTOMOB
nepBbix 20 XMMHMUYECKMX 3JIEMEHTOB nepuoanueckod cucremsl (.M. MenzaeneeBa. 3aKkOHOMEPHOCTH
W3MEHEHUsI CBOMCTB aTOMOB XHMMHYECKHX JJIEMEHTOB M HMX COCJAMHEHHI Ha OCHOBE TOJIOKCHHUS B
nepuoanueckoi cucreme .M. MenneneeBa u crpoenus aroma. 3Hauenue Ilepuoanueckoro 3akona J[. 1.
Meneneesa.

Crtpoenne BemecTB. XUuMHYeCKasi CBA3b

DnekmpoompuyamenrbHOCms — amomos xXumuyeckux 21emenmos. KoBaneHTHass XMMHMUYECKas CBS3b:
HenoJsipHast ¥ ToispHas. [lonamue o 6000poOHOU C6A3U U ee GIUAHUU HA @u3udecKue Ceolcmed
sewecms Ha npumepe 600vl. loHHas cBsi3b. Merayinyeckas CBSI3b. 1unvl KpUCMANIUYECKUX DEULenOK
(amomHas, MONEKyIAPHAS, UOHHAS, MEeMAlIuyeckas). 3a8ucumocms Qu3UYecKux ceoucme eeujecms om
MUna KpUCMaiiuieckou peuemxu.

XuMHYeCKHEe peaKunu

Ionusmue o ckopocmu xumuueckou peaxyuu. Pakmopwvl, GIUAIOUWUE HA CKOPOCHb XUMUYECKOU PeaKyuu.
Tonamue o kamanuzamope. Knaccupukanus XUMUYECKIX PEaKIUN M0 Pa3IMYHBIM MPU3HAKAM: YHCITY U
COCTaBY HWCXOJHBIX U TIOJYYCHHBIX BEIIECTB; M3MEHEHUIO CTEIICHEW OKHCICHHUS aTOMOB XHUMHYECKHX
3JIEMEHTOB; MOTJIOIIEHHUIO WIH BBIIEJICHUIO SHEPTUH. DIEKTPOIUTUUYECKAS TUCCOLUALIUA. DIIEKTPOIUTHI U
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HeanekTponuThl. Monbl. Katnons! n anuonsl. Peakuinu noHHOTo oOMeHa. Y CIIOBHS POTEKAHUS PEaKIfii
HOHHOTO OOMeHa. DJIEKTPOJUTHYECKAs TUCCOIMAIUS KUCIIOT, IIesiodeil u cojiell. CTeneHb OKHCIICHUS.
OrmpenenieHne CTENEHU OKUCICHUS aTOMOB XHMHUYECKHX JJIEMEHTOB B COEAMHEHUsX. OKHUCIUTENb.
BoccranoBurens. CylHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIU.

Hemetanusl 1V — VI rpynn u nx coennHenunst

[TooxxeHne HEMETAIIJIOB B IEPHOINYECKON cucTeMe XumMudeckux 3neMenToB [[.1. Menneneera. OOmue
CBOMCTBa HeMeTauioB. lajoreHsl: (u3mueckwe u xXuMU4eckue coricTBa. COCIMHEHUS TaJOTCHOB:
XJIOPOBOAOPO/, XJIOPOBOAOpOAHAs kuciora u ee conu. Cepa: pu3mueckre M XUMHUYECKHE CBOICTBA.
CoenuHeHUs cepbl: CEpPOBOAOPOA, CYIbGUIbL, OKCUIbI cepbl. CepHas, cepHucmas u ceposo0opOOHAs.
Kuciomsl 1 X cond. A30T: (u3nuecKkue u XxuMmmuueckue cporictBa. AMmuak. Conu ammonus. OKCHUIBI
azoTa. A3oTHas kuciora u ee conu. Pocdop: duzmueckue u xumuyeckue cBoiicTBa. CoenuHeHUs
docdopa: okcun dochopa (V), oprodochopHas kucimora U ee coiau. YIiIepond: (usMuecKue u
XUMHYECKHE CBOWMCTBA. Annomponus yenepooa: anmas, epagum, xapouH, gyriepensvi. CoequHEHUS
yraepoja: okcubl yriepoaa (II) u (IV), yronsnas kucnora u ee conu. Kpemuuii u e2o coeOuHenus.
Metayibl M X COeIMHEHUS

Tlonosicenue Memannos 8 nepuooudeckol cucmeme xumuieckux snemenmos J{.M. Menoeneeea. Memanvl
6 npupoode u odwue cnocoovt ux noayuenus. Obwue Quszuueckue ceovicmea memannos. OOMUE
XUMHUYECKHE CBOMCTBA METAJJIOB: PEAKIIMU C HEMETAJJIaMHU, KUCJIOTAMHU, COJSIMU. DNeKMpOXUMUYECKULL
pa0 Hanpsaxcenuti memasnos. 1lenounpie MeTanabsl U ux coenuHeHus. llenoynozemenbHble METaLIBI U
UX coequHeHHs. ANFOMUHMA. AM(POTEPHOCTh OKCHIA U THApoKcuaa amomunus. Kene3o. CoenuHeHus
JKese3a U UX CBOMCTBA: OKCHIbI, TUAPOKCHIBI M coiu xkerne3a (11 u III).

IlepBoHauyajibHbIE CBeIeHUS 00 OPraHUYecKUX BellecTBax

[lepBoHavanbHbIE CBEJIEHUSI O CTPOSHUU OPTaHUYECKUX BELIECTB. YTJIEBOAOPObI: METaH, 3TaH, STUJICH.
Hcmounuxu yeneso0opo0oos: npupoomusiil 2as, Hegmsv, yeoasr. Kucnopoaconepkaime COCTUHEHUS:
CHUpPTHl (METaHOJ, STaHOJ, IJIMIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHas KHUCJIOTa, aMHHOYKCYCHas
KHCJIOTa, CTEApUHOBAas M OJICMHOBASs KHUCJIOTHI). BHOJOTHYECKHM Ba)KHBIE BEILECTBA: >KHUPBI, TIIOKO3a,
Oenku. Xumuueckoe 3azpsasHenue okpyicaroujeli cpeodbl U e20 NOC1e0CMEUs.

Tunel pacyeTHbIX 3a1a4:

1. Beruncienue MaccoBO# 10JM XMMUYECKOTO 3JIEMEHTa 110 PopMyJie COSANHEHNUS.

Yemanoenenue npocmetiweti oopmynst seugecmaa no Macco8bim 00AAM XUMUYECKUX DTIEMEHMOS.

2. Bbrunciaenuss 1mo XMMHYECKMM YpaBHEHHUSIM KOJHMYECTBA, O0BEMa, MacChl BEIIECTBA I10
KOJIMYECTBY, 00BbEMY, MAacCe PEareHTOB WIH MPOYKTOB PEAKIIHH.

3. PacueTr MaccoBo#i 10711 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

TeMbl NpakTHYECKHX PadoT:

1. JIaGopaTtopHoe 00OpymoBaHHE M NpHEeMbl oOpamieHus ¢ HuM. [IpaBuia Ge3omacHOi paboOTHl B

XUMHUYECKOH 1abopaTopu.

2. OuncTKa 3arps3HEHHON TOBaPEHHOM COJIH.

3. [Ipu3Haky mpoTeKaHUsT XMMHUYECKUX PEAKIUN.

4. [Tonyyenue KkuciIopoaa ¥ U3y4eHHUE €r0 CBOMUCTB.

5. [Tonyyenue BogOpoOIa U U3y4EHUE €TI0 CBOMCTB.

6. IIpuroroBinenue pacTBOPOB € ONPEAEICHHON MACCOBOU JOJIEH PACTBOPEHHOIO BEILIECTBA.

7. Pemenune »skcrnepuMeHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCITUHEHUI».

8. Peakuuu nonHoro ooMeHa.

9. Kauecmeennwvie peakyuu na uonvt 6 pacmeope.

10.  onyyenue ammuaxa u uzyueuue e2o C80UCMS.

11.  onyyenue yenexucnoco 2asa u uzyueHue e2o c80UCMS.

12. Pemenue skcnepuMenTalibHbIX 3a1a4 o teme «Hemeramner [V — VII rpynn u ux coequHeHniny.
13.  Pemienue sKcepuMEHTAIbHBIX 337a4 10 TeMe «MeTasibl U UX COSAUHEHHS.
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TemaTudeckoe IiIaHMpoBaHue 8 Kiaace

Tema ¢ ykazanuem
KOJIN4YeCTBA YaCOB

Conep:xaHue TeMbl

HpeIlMETHLIe pe3yjabTaTbl OCBOCHUSA TEMbI

1.ITepBoHauanbHBIE
XUMUYeCKHe MOHATHUS
(24 gaca)

IIpenmer xumun. Tena u sewgecmea. OcHo8HbIE MEMOObL
NO3HAHUSL: HAOTIOO0EeHUe, U3MePeHUe, IKCNEPUMEHTN.
®dusnueckre U XUMUYECKHE SBICHHsI. YNCThIC BEIIECTBA U
cMecu. CriocoObI pazneneHus cMeceit. PactBop, kak
OIHOpOAHAsl cMeck. MaccoBas A0S paCTBOPEHHOTO
BelllecTBa B pacTBope. AToM. Moinekyna. XuMHU4eCKuit
AJIEMEHT. 3HaKH XUMHUYECKHX 3JIeMeHTOB. [IpocThie n
CIIOXHBIE BemecTBa. BaneHTHOCTD. 3akon nocmoancmea
cocmasa eewecmaa. Xumuueckue Gopmynbl. MTHIEKCHL.
OTHOCHUTENbHAS aTOMHAs I MOJIEKYJIIPHAs MaCCHI.
MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTa B COSTUHEHHUU.
3aKOH COXPAaHEHHUS MacChl BEIIECTB. X UMUYCCKHE
ypaBHeHus. KoadduumenTsl. Y caoBus U IpU3HAKA
MPOTEKAHUS XUMUIECKHUX peakuuii. Mob — equHmIa
KOJINYeCTBa BemiecTBa. MonspHas macca.

IIpakTuyeckas padora:

Nel «IIpuémsr GezonacHoi paboTE ¢ 000pYIOBaHUEM U
BerecTBaMu. CTpoeHue MiIaMeHn».

Ne2 «OuncTka 3arps3HEHHON TOBaPEHHOM COMIN

Ne3 «IIpu3Haky MpoTeKaHUs XUMUUECKUX PEAKIINI»
Pacuérnble 3apaun:

Brruncienre MacCOBOM OJU XUMHUYECKOTO DIIEMEHTA T10
dbopmyIe coeTMHEHHUS.

Yemanoenenue npocmetiweti popmynl eeujecmea no
Macco8biM 00NAM XUMUHECKUX ITIeMEHMO8.
BorunciieHust o XMMUYECKUM YpaBHEHUSIM KOJIMYECTBA,
MAaccChl BEIIECTBA M0 KOJINYECTBY, MACCE PEATEHTOB MU
MPOAYKTOB PEaKIINU

- PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX IOHATHI «aToOM, MOJICKYJIa,
XUMUYECKHUI 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTS,
XUMUYeCKasl peakLus», UCIONb3ysS 3HAKOBYIO CHCTEMY XHUMHUU;

-pacKphIBaTh CMBICJI 3aKOHOB COXPAHEHHS MacChl BEIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpHH;

-pa3nu4aTh XUMHYECKHe U (pru3ndeckue siBICHHS;

-Ha3bIBAaTh XUMHYECKUE JIEMEHTEI;

-OTIPEIETIATh COCTAB BEIIECTB 10 UX (OpMyIIaMm;

-OTIpe/ICISITh BAJIGHTHOCTh aTOMa DJIEMEHTA B COCAMHEHHUSIX;

-COCTaBIIATH (OPMYITBI OMHAPHBIX COETUHEHUIT,

-Ha3bIBATh PU3HAKU M YCIIOBHS NMPOTEKAHU XUMHIESCKUX PEaKIIii;
-BBIABJIATL IIPU3HAKHU, CBUACTCILCTBYIONIUEC O IIPOTCKAHUU XUMHUYECKOMN
PCaKIM MPU BBIIIOJIHCHHUHU XUMHUYCCKOI'O OIbITA,

-COCTABIISITh YPAaBHEHHS XUMHUYECKUX PEaKInii;

-OIpCACIIATh TUIT XUMHUUYCCKUX peaKHHﬁ;

-co0Ir01aTh MpaBmiIa 6€30MacHO PadOTHI IPHU MPOBEIEHUH OTIBITOB,
-TI0J1h30BATHCS J1a00PATOPHBIM 000PYTOBAaHHEM U TIOCY/IOM;

-BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO MAacChl BEIIECTB;

-BBIUMCIIATE MAaCCOBYIO JOJII0O XHUMHMYECKOro »3JeMeHTa 1o (opmyie
COeTMHEHUS

-pacKpbIBATH CMBICI TIOHATHI «MOJIb, MOJISIPHAST MACCay

-COCTaBJIATh YPABHCHUA XUMHUYCCKUX peaKHI/Iﬁ;

-BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACCBhI BEIICCTB;
-BBIYHCIIATH MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MAacCy PacTBOpa, Maccy
PacTBOPEHHOT'O BEIIECTBA;

-BBIYHCIIATH KOJIMYECTBO BEIIECTBA U Maccy o (hopMyIie.

2.Kucqaopon. Bogopon.
(11uacoB)

Kucnopox — xuMu4eckuii 3JIEMEHT U IPOCTOE BEIIECTBO.
Oson. Cocmag 6030yxa. 3awuma ammocgepnozo 6030yxa
om 3azpaznenuu. PU3MYECKne 1 XUMUYECKHE CBOMCTBA
kucnopoza. Iloryuenne n npumMeHeHHe KUCIOPOAaA.

-pacKpbBIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, ITOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOpHH;

-pacKpbBIBaTh CMBICH TIOHSATHN: «OKCHIBI, PEAKIIMA TOPEHUS W OKHCIICHHUS,
IOTPOTIHNS, AJUTOTPOITHBIE MOJU(PHUKAIINH, KaTAITU3aTOPY;
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Tema ¢ ykazanuem
KOJIMYeCTBA 4aCOB

Conep:xaHue TeMbl

HpeIlMETHl)Ie pe3yJabTaTbl OCBOCHUSA TEMbI

KauecTBeHHBIE peakiiny Ha Ta3000pa3HbIEe BEIIECTBA
(xucnopon).

Bopopoa — xuMHuueckuii 31EMEHT U POCTOE BELIECTBO.
Haxoxnenue B npupojae. Puznueckrue U XUMUUECKUe

cBoiicTBa Bogopoxa. [lomyuenue Bogopoaa B mabopaTopum.

Honyuenue 6ooopoda 6 npomvuunennocmu. Ilpumenenue
6000poda. KauecTBeHHBIE peaKITNi Ha Ta3000pas3HbIe
BelecTsa (BOJIOPO).

IIpakTuyeckas padora
Neq «IlomydeHne KUCIOpOJa U U3YUYCHUE €TO CBOHCTBY

IIpakTuyeckas padora
Ne§ «llomydenue Bogopoia U U3YUYEHHUE €0 CBOUCTBY»

-OTIPEIETISITH COCTaB BEIIECTB 110 UX (HOpMyIIaMm;

-XapaKTepu30BaTh (PU3NYECKHE U XMMHYECKHE CBOICTBA MPOCTHIX BEIIECTB:
Kucaopooa;

-OTIPEIETSATh BAJICHTHOCTh aTOMA DJIEMEHTA B COSTMHEHHSAX;

-COCTaBIATH (POPMYIIBI OMHAPHBIX COCAMHEHUH 1 HA3bIBATh HX;

-BBIUUCIIATH OTHOCUTENIBbHYIO MOJIEKYJIAPHYIO MacCy BEILIECTBA;

-BBIYHCIIATH MAacCOBYIO [IONI0 XHMHYECKOTO 3JIeMEeHTa 1o Qopmye
COCTMHEHHST;

-COCTaBJIATh ypaBHEHUS XMMHYECKUX PEAaKIMH: COCAMHEHHS (M3 MPOCTHIX
BEIIECTB) W pa3JoKEeHUS OWHAPHBIX COEAWHEHHWH; TOPEHHS CIOKHBIX
BEILIECTB; YPaBHEHUS MOJTyYEHHs KUCIOPO/a B TaOOpaTOpuH U3 IIEpMaHraHaTa
KaJ¥sl U XJIopaTa Kajus;

-OIIpCACIIATh TUII XUMUYCCKUX peaKHHﬁ;

-Ha3bIBATh MPH3HAKHU U YCIOBUS MPOTEKAHHS XUMUIECKIX PEAKIIUIA;
-BBISBJIATh YCIOBUSI W TIPH3HAKH, CBUJICTENHCTBYIONIME O NPOTEKAHUH
XUMHUUYECKOMN PCaKnru MMpy BLINNIOJHECHUN XUMHUYCCKOI'0 OIIbITA,

-co0II0IaTh IpaBmIIa 6€30MacHON PadOTHI IPH MPOBECHUH OTIBITOB;
-TI0JTB30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U ITOCYIOH;

-[10JIy4aTh, COOUPATh KUCA0POO;

-pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA - KUCI0POO;
-XapaKTepU30BaTh COCTaB BO3/yXa, YCIOBHUS BOZHUKHOBEHHS M MPEKPALICHUS
TOpEHUS;

-BBIOMPATH CPENICTBA TYLICHUS MOXKapPa;

-XapaKTepU30BaTh POJIb KHCIOPOAa Ha 3eMIIe;

-Ha3bIBATh MIPHYMHBI 3arPS3HEHMS BO3/IyXa U MEPhI OXPaHbl BO3yXa;
-HCIIOJIb30BaTh HpI/IO6peTeHHBIe 3HaHHUd W YMCHHUA B HpaKTH‘IeCKOfI
JEATeIbHOCTH W TIOBCEJHEBHON JKM3HM JUIs: Oe30IacHOro oOpamieHus ¢
BEIIECTBAMH W MaTepHajaMH, SKOJOTMYECKH T'DaMOTHOTO TIOBEICHUS B
OKpy)Xalolllel cpene, OLUEHKH BIMSHUA XUMHUYECKOrO0  3arpsA3HEHUd
OKpy’Karollel cpeibl Ha OpraHu3M YellOBeKa.

-pacKpbIBaTh CMBICI IIOHATHH «MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM»,
-pacKphIBaTh CMBICH 3aKOHa ABOTaipo;

-COCTaBJISATh (POPMYJIBI PEareHTOB U MPOJYKTOB PEAKIINH;

-COCTaBJIATh YPaBHEHH XUMUYECKUX PEaKLHii;

-BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BELIECTB;
-BBIYMCIIATh KOJHYECTBO, O0BEM WIM MacCy BelecTBa II0 KOJIHYECTBY,
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Tema ¢ ykazanuem
KOJIMYeCTBA 4aCOB

Conep:xaHue TeMbl

HpeI[METHl)Ie pe3yJabTaTbl OCBOCHUSA TEMbI

00BeMy, Macce peareHTOB WM MTPOTYKTOB PEAKIHH.

-pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUS MAaccChl BEIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpHH;

-XapaKTepU30BaTh (PU3NYECKHE W XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
6000p00a;

-OTpEENATh COCTAaB BEMIECTB M0 UX (GOopMyIaMm;

-OTIPEIETSATh BAJIECHTHOCTh aTOMA 3JIEMEHTA B COSTUHEHHSX;

-BBIYHCIIATH OTHOCUTENIBHYIO MOJICKYIISIPHYIO MacCy BELIECTBA;

-BBIUUCIIATH MAacCOBYIO JIONI0 XHMHYECKOTO JJIeMEeHTa 1o Qopmylie
COCZIMHEHMUSI,;

-OTIPEIETISTh TUI XUMHYECKHUX PEaKIHi;

-Ha3bIBaTh NIPHU3HAKU U YCJIOBHUA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
-BBIABJIATH MNPU3HAKH, CBUACTCILCTBYIOIIHUE O IMPOTCKAaHHUU XUMHYECKOMN
peaKIuy IPH BHIITOJTHEHHN XMMHUYECKOTO OITBITA;

-COCTaBJIATh YPABHEHUSI XUMHUYECKUX PEAKIM 3aMelIeHNs U COSANHEHUS (13
MIPOCTHIX BEILIECTB);

-TI0JTy4aTh, COOMPATH 8000POO,

-pacrio3HaBaTh OMBITHBIM IyTeM ra3000pa3Hble BEMECTBA 6000p00;
-co0ro1aTh MpaBmiIa 6e30macHol paboTHI IPH MIPOBEICHUH OIIBITOB;
-[I0JIb30BATHCS TAOOPATOPHBIM 00OPYAOBAaHUEM H TIOCY/IOH;

- HUCIIONB30BaTh IPUOOPETCHHBIC 3HAHWS W yMCHHUS B
MPAKTUYECKON JICATEJIBHOCTH M TOBCEJHEBHOW JKU3HU A
6e30macHOro oOpalieHus ¢ BeIeCTBaMU U MaTepuagaMu

3. Boxa. PacTBopBI.
(7 yacoB)

Booa 6 npupooe. Kpyzosopom 600w 6 npupooe.
Dusuyeckue u xumuyeckue coticmsa 600bl. PacTBOpBL.
Pacmeopumocmu sewgecms 6 6ode. Konnentpanus
pacTBOpoB. MaccoBasi 101151 paCTBOPEHHOTO BEIIECTBA B
pactBope. 3akoH ABoraapo. MomnspHbid 00HEM Ta30B.

OO6bEMHBIE OTHOIIEHHUS Ta30B MPU XUMUYECKUX PEAKIIHAX.

OTtHOCHUTENIbHAS IJIOTHOCTH Ir'a30B.

IIpuroroBneHre pacTBOPOB C 3aIaHHON KOHIIEHTpaluen
IIpakTudeckas padora

Ne6 «IIpuroroBieHne pacTBOPOB € ONPEACTCHHON
MacCOBOM J10JIE€H PAaCTBOPEHHOTO BEIIECTBAY

-pacKphIBaTh CMBICI 3aKOHOB COXPaHEHHS MACCHI BEIIECTB, TIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

- pacKpbIBaTh CMBICI TOHATUH «PAaCTBOP, THPATHI, PACTBOPEHHOE BEIIECTBO,
PacTBOPUTEIh, KOHIIEHTPAIS PACTBOPOB, B3BECH, CYCIICH3UH, SMYITbCUI;
-OTIPE/IENATh COCTAaB BEUIECTB 0 UX (OopMyiaMm;

-ONpPEeeNIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COETUHEHHUSX;

-ONPEIENATh TUI XUMHUUECKHUX peaKuii;

-Ha3bIBaTh MPU3HAKH U YCIOBHA IPOTEKAHUS XUMHUYECKHUX peaKLnii;
-COCTaBIISITh YPaBHEHHS XMMHUECKHUX PEaKIni;

-BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy BEILIECTBA;

- OTIPECIISATh PACTBOPUMOCTH BEIIECTB B BOJIE (110 Ta0JIMIIE paCTBOPUMOCTH ),
-Ha3bIBAaTh PUYMHBI 3aBUCHIMOCTH PACTBOPHUMOCTH TBEPJBIX U Ta3000pa3HBIX
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Tema ¢ ykazanuem
KOJIMYeCTBA 4aCOB

Conep:xaHue TeMbl

HpeIlMETHl)Ie pe3yJabTaTbl OCBOCHUSA TEMbI

PacyerHble 3aga4u.

HaxoxneHre MaccoBO# 1011 paCTBOPSHHOTO BEIIIECTBA B
pacTBope.

Brruricnenust mo XuMU4IeCKUM ypaBHEHHSIM KOJTMYECTBa,
o0BpemMa, Macchl BEIeCcTBa M0 KOJIMYECTBY, 00bEMY, Macce
peareHTOB WM MPOJIYKTOB PEaKIIUU

BEIIECTB;

-pa3inuaTh BUJIbI PACTBOPOB;

-HCII0JIb30BaTh TaOIHIIbI KKPUBBIC PACTBOPUMOCTH HEKOTOPBIX COJICH JIJIs
peLICHHS 3a/1a4;

- BBIYHCJISITh MaCCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MAacCy PacTBOpa, Maccy
PaCTBOPEHHOT'O BEIIECTRA;

-XapaKTepU30BaTh (PU3MUECKUE U XUMHUUECKHUE CBOMCTBA CII0KHOTO BEIICCTBA
6000l U ee 3HayeHuem 05l HCU3HU Ha 3emie;

-co0ro1aTh MpaBmiIa 6e30nacHol paboTHI IPH MIPOBEICHUH OIIBITOB;

- IIPUTOTOBJIATH PACTBOPBI C ONPEAEICHHON MaCcCOBOM JTOJIEW PaCTBOPEHHOTO
BEIIIECTBA;

-I10JIB30BaThCS JTA0OPATOPHBIM 000PYI0OBAaHUEM U ITOCYIOM;

- UCTIONB30BaTh MPUOOPETEHHBIC 3HAHHUS U YMEHUS B TPAKTUYECKOM
NESITETbHOCTH U TIOBCEIHEBHOM KU3HU IS

0e3o0rmacHOro 0OpaIIeHus C BEMECTBAMH U MaTepHallaMH.

4.0cHOBHBIE KJIACCHI
HEOPraHu4ecKuX
coeAMHEeHu

(13 yacoB)

Oxcupsl. Kmaccndukanusa. Homenknarypa. Qusuueckue
ceolicmea okcu0os. XUMAYECKHE CBOMCTBA OKCUIOB.
THonyuenue u npumenenue oxcudos. OCHOBaHUSL.
Knaccudurarus. Homenknarypa. @usuueckue ceoticmea
ocHnosanuil. Ilonyuenue ocnoanuti. XUMUYECKUE CBOMCTBA
ocHoBaHmi. Peakius nerTpanuzamnuu. KucioTsl.
Knaccudurarus. Homenknarypa. @usuueckue ceoticmea
kucnom. Ilonyuenue u npumenenue kuciom. XUMUUECKHUE
cBoicTBa KUCIOT. MHIuKaTopsl. I3MeHeHne OKpacKu

WHJIMKATOPOB B Pa3IMYHbIX cpenax. AM(OTepHbIE OKCHIBI 1

rugpokcuabl. Comn. Kinaccuduxauuns. Homenkiarypa.
Quzuueckue ceovicmea coneti. Ilonyuenue u npumernenue
cozeti. XUMU4ecKne cBoiicTBa coseil. [ eneTndeckas cBs3b
MeXy KJIaccaMH HEOPraHMIECKUX COCTUHEHHN.
IIpakTHyeckast padora

Ne7 «PemieHne 3kCIEpUMEHTAIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCCHl HEOPTaHIMYECKUX COeTUHEHHUI.

-OMpPEENATh BaJJCHTHOCTh aTOMa DIIEMEHTA B COCTUHEHHSX

-Ha3bIBaTh COCMHEHNS N3YIEHHBIX KIIACCOB HEOPTAaHMYECKUX BEIIECTB;
-ONPEICNIATh COCTaB BEIIECTB 10 UX hopmyiam;

-XapaKTepu30BaTh (PU3MUCCKUE M XUMHUYECCKHE CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTaHWYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHHA, COJIEH;

-BBISIBJISITh TIPU3HAKH, CBUICTEIBCTBYIOIIME O TPOTEKAHUHW XHUMHYECKOU
peaKINy MPHU BHITIOTHEHUU XUMUYECKOTO OTIBITA;

-OMPE/IENATh THII XUMHUYECKUX PEaKIuii;

-Ha3bIBaTh MPU3HAKY U YCIOBHS MPOTEKAHUS XUMUYECKIX PEaKIINii;
-ONPEACNATh MPUHAMICKHOCTh BEIIECTB K  OMpPEICICHHOMY
COECTUHCHUI;

-COCTaBIIATH ()OPMYITBI HEOPTAHWIECKIX COSAMHEHUN N3yYeHHBIX KIIACCOB;
-TIPOBOANTH OTIBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBONCTBA HM3YYEHHBIX
KJIACCOB HEOPTaHUIECKUX BEIIECTB;

-pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCIOT U LIEN0YEH M0 U3MEHEHUIO
OKpacKy MHANKATOPA;
-XapaKTepu30BaTh  B3aMMOCBSI3b
COCIMHCHHIM;

-TPaMOTHO 00paIIAThCs C BEIIECTBAMHU B TIOBCEHEBHOM KU3HH

KJaccy

MEXOYy Ki1accaMHu HEOPraHn4CCKuXx
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Tema ¢ ykazanuem
KOJIMYeCTBA 4aCOB

Conep:xaHue TeMbl

HpeIlMETHl)Ie pe3yJabTaTbl OCBOCHUSA TEMbI

5. CTpoenue aToma.
Ilepuoauyecknii 3axKoH
U MePHOIUYECKA
CHCTeMA XUMHYECKHUX
3J1eMEeHTOB
J.A.MenneseeBa.

(6 yacoB)

CrtpoeHnue aroma: siipo, SJHepreTuIeckuii yposenb. Cocmas
A0pa amoma: npomousl, Helimpousl. H3omonul.
Ilepunonnueckuii 3axon [I.11. MeHneneesa.

Tlepuonuueckas cucrema Xumuieckux siaementos .M.
Menpeneena.

Du3HUYECKHi CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEpa
XUMHYECKOTO 3JIEMEeHTa, HOMEpa TPYIIITEI U TIEpHo/Ia
MEPUOJUYECKON CUCTEMBI

CtpoeHue 3HepreTH4ecKuX ypoBHE aToMOB nepBbIx 20
XUMHUYECKHX 3JIEMEHTOB Nepuoanueckoil cucremst J[.1.
Menneneena.

3aKOHOMepHOCTI/I H3MEHEHHS CBOMCTB aTOMOB XMMHUYECKUX
3JIEMEHTOB U UX COeIMHEHUI Ha OCHOBE MOJIOKEHUS B
nepuonunyeckoit cucreme .M. Menneneesa u ctpoeHust
aToma

3uauenue [lepuoanueckoro 3akona J[.M. Menneneena

-pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHH «aToM, IPOTOHBI,
HEUTPOHBI, 3JIEKTPOHBI, M30TOIBI, YHEPreTHUECKUI YPOBEHB, 3JIEKTPOHHBIC
opOuTanmy, UCNOIb3Ys 3HAKOBYIO CHUCTEMY XHMUHU;

-KJIACCU(DMIIMPOBATH XUMHYECKHE HJIEMEHTHI Ha METAJIJIbl, HEMETaILIBI,
3JIEMEHTBI, OKCUIBI U THAPOKCUIBI KOTOPBIX aM(QOTEPHBI, U HHEPTHBIE
AIIEMEHTHI (Ta3bl) A7l OCO3HAHUS BAXKHOCTH YIOPAJOYEHHOCTH HAYYHBIX
3HAHWM;

-packpeiBath cMmbici [lepuoauyeckoro 3akona /.M. Menneneena;

-00BSACHATh  (PU3MYECKUH CMBICI aTOMHOTO  (TIOPSAKOBOTO)  HOMEpa
XUMHUYECKOr0 3JIEMEHTa, HOMEpPOB TPYNNbl M IEpHOAa B MNEPUOAUYECKOU
cucteme /.M. Menneneena;

'O6’I:.SICH$[TI) 3aKOHOMCPHOCTU HU3MCHCHUA CTPOCHHA AaTOMOB,
QJICMCHTOB B IIpEACIax MaJIbIX NNEPHUOJ0B U I'NIaBHBIX NOATPYIIIL;
-XapakTepu30BaTh XUMHUYECKHE BJIEMEHTHl (OT BOJAOPOAA MO KaJbLMs) Ha
OCHOBE HX MOJOXKeHUs B nepuoaumdeckoil cucreme .M. MenneneeBa u
0COOCHHOCTEH CTPOCHHS UX aTOMOB;

-COCTaBIISATh CXEMBI CTPOCHUS aTOMOB NEPBbIX 20 3IEMEHTOB MEPUOIUYECKOM
cuctemsl .. MenneneeBa

CBOMCTB

6.CTpoenne BeliecTBa.
XumMnueckasi CBsi3b
(7 yacoB)

Sﬂekmpoompuuameﬂbﬁocmb aniomoe XUMUYECKUX
anemenmos. KoBajleHTHass XMMHUYECKAs CBS3b: HEIOJIApHasd
" TOJIApHasd. Honnas cBsa3p. CreneHb OKHUCICHUSA. 1unsi
KpucmaludecKkux peutemox (CZMOMHCZ}Z, MONEKYIIPHAA,
I/IOHHCZ}Z). 3asucumocms d)leM’{eC’KI/DC ceoticms eeuecme om
muna KpucmajmuquKoﬁ peuiemku.

-pacKpbIBaTh CMBICII IOHATHI: «XUMUYECKAs CBA3bY,
«3JIEKTPOOTPHULATEIIBHOCTDY, CTEIEHb OKUCIICHHUS 3IIEMEHTAY;

-pa3nuyaTh BUABI XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO,
KOBAJICHTHYIO HENOJISIPHYIO;

-M300pakaTh AMEKTPOHHO-UOHHBIC (POPMYIIbI, CXEMbI CTPOCHHS BEIIECTB,
00pa30BaHHBIX XUMUYECKHMH CBS3SIMU PAa3HOTO BUAA;

-ONpPEENATh 3HAUEHHS CTENEHEH OKUCIIEHUS 2JIEMEHTOB 110 XUMUYECKON
hopmyue;

-BBISBIIAITh 3aBUCUMOCTB CBOWCTB BEIIECTB OT CTPOCHMS UX KPUCTAIIMYECKUX
pEmETOK: MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX
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Ne
ypoka

Tema ypoxka

Coaepxanne ypoka

IIpakTH4eckast Jara npoBenenns
AeATeJbHOCTh
no no akry
00yYaIerocs
IUIAHY

Tema 1. IlepBoHayanbHble XMMHYECKUE OHATHA (24 1aca)

1 BemecTBa n ux cBoiicTBa Tb npu pabote B KaOWHETE XUMUH. JlaGopaTopHBIH OIIBIT:
IIpenmeT xumun. XuMus Kak 4actb ecrecTBo3HaHus. [lonsTue o Tenax PaccMoTpeHue BemiecTs ¢
n BemecTBax. Dusnveckue CBOHCTBAa BEHIECTB, OMUCAHWUE CBOWCTB Pa3IHMYHBIMU (PU3NUCCKUMHU
TBEPABIX, JKUIKMX, TIa3000pa3HbIX BEILECTB, BBIIEJICHHE WX CBOWCTBAMH.
CYIIECTBEHHBIX MPHU3HAKOB. [IpHMepsI Te M BEIECTB M3 IIKOJIBHOMN
nabopatopum.
2 MeTtob! TO3HAHKS B XUMHHU Knaccudpukanus metomoB mo3HaHuss XuMuH. OCHOBHBIE METOMBL:
HaONIOACHNE, XUMHYECKHHA JKCIEPUMEHT, CpaBHEHHE, 0000IeHue,
MOJIETTMPOBaHHUE.
3 [IpakTuueckas padora Nel WHCTpyKTa’k TO  TEXHWKE OE30MacHOCTH TpW  TPOBENEHUH BEIOTHEHHE TPaKTHYECKON
«IIpuémpl 6e3omacHON paboOTHI ¢ | TpakTH4Yeckoi pabotel. [lpaBunma oOpamenuns ¢ 1abopaTOpHBIM PaOOTHI
000pYyAOBaHHEM U BEHICCTBAMU. | IITATHBOM, CIIUPTOBKOM, MEPHBIMU cocynamH, ¢aphopoBoil YalIKoii,
CrpoeHnue miamMeHm» CTynKoM, mpobupkamu. [IpaBuna HarpeBaHHS B OTKPHITOM ILIAMEHH.
IIpaBuna paGoOTHI IO HHCTPYKLKH.
4 Yucrele BelllecTBa U CMECU [IpencraBneHre O 4YHCTBIX BeHIECTBaX U cMmecsx. [loHsatue o0 JlabopaTOpHBIN OIBIT:
OHOPOAHBIX M HEOAHOPOIHBIX cMecsiax CrocoObl pasneneHus Pasaenenue cmecw,
OJHOPOJIHBIX M HEOJHOPOIHBIX cMeceil. PacTBop, Kak OIHOPOJHAsS COCTOSLICH U3 IOPOILIKOB
cMmech. MaccoBas 7107151 BELLIECTBa B pacTBOPE. JKene3a U Cepel
5 [Ipaxtuueckast pabota Ne2 WNHCcTpykTaXX 1O  TEXHMKE OCE30MacHOCTH IPU  NPOBEJACHUM  BBINOTHEHHE TPAKTHYSCKON
«OunCTKa 3arps3HEHHON npakTuueckoi pabotel. llpaBunma oOpamenus ¢ 1a0OpaTOPHBIM  PabOTHI
MTOBapEHHON COIN» oOopynoBanueM. IlpaBuna HarpeBaHusi B OTKPHITOM IUIaMEHH.
CriocoObl OYMCTKH HEOJAHOPOJHBIX M OJAHOPOJHBIX cMeceil. [IpaBmia
paboThI O UHCTPYKLHH.
6 dusnveckre 1 XUMHUYECKHE IlonsTe 0 QU3MYECKHMX M XUMHYECKHX SIBICHMSAX, XUMUYecKuX JlabopaTOpHBIHA OMBIT:
SIBIICHMS. XMMUYECKUE peakiMu | peakuusx. [Ipu3Haku U yCnoBHs MPOTEKAHUS XUMUYECKON peakinu Wzyuenne Gu3nuecKux u
XUMHUYECKUX SIBIICHUI
7 [Ipaktuueckas padora Ne3 WHCTpyKTa)X 1O TEXHHKE OE30MaCHOCTH IpU  IPOBEACHUM BBIONHEHNE NPaKTHIECKOH
«IIpu3Haky mpoTeKaHus npaktudeckoi pabotel. [lpaBuna oOpameHus ¢ J1aOOPaTOPHBIM  PabOTHI
XUMHUYECKHUX PEaKIIHI» oOopynoBanueM. IlpaBuna HarpeBaHusi B OTKPHITOM IUIAMEHH.
OcCHOBHBIE TPHU3HAKM NPOTEKaHWs] XUMHUYeCKMX peakuuil. IlpaBnia
paboThI O UHCTPYKIIHH.
8 ATOMBI, MOJIEKYJIBI ¥ HOHBI. Hcropust OTKpBITHS aTOMOB B MoJieKyll. [loHATHS «aTtom, MoJeKyna,

HOH»
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XuMudeckue 3MeMeHThl. 3Haku  SI3pik xuMmuu. [loHSATHE XUMHUYECKUH 3JIeMEHT. 3HAaKM XUMHYECKHX JlabopaTOpHBIN OIBIT:
XUMHAYECKHAX DIIEMEHTOB. anemMeHToB. IloHATHE O TIPOCTOM W  CIOKHOM  BemectBe. O3HaKOMIIEHHE C 0Opa3IaMu

HpOCTBIe " CJIOKHBIC BCIICCTBA.

Kiaccudukanus 3JIeMEHTOB W TPOCTHIX BEIIECTB HAa METALIBI U
HEMeETAaJIJIbL.

IIPOCTBIX U CIIOKHBIX
BC€IICCTB, MCTAJIJIOB 1

HEMETAaJJIOB.

10 BemectBa MONEKyISIpHOTO U [lonsATHe 0 BemecTBax MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOI'O COCTaBa.
HEMOJIEKYJIIPHOTO COCTaBa. Kpucrannuueckas pemieTka U ee THIIBI.

11 3aKoH MMOCTOSTHCTBA COCTaBa OTnnume cMmeced OT XWMHYECKHX COCMUHEHWH TI0 COCTaBy H
BEILECTB. XUMUYECKUE cBolicTBaM. @OpPMYyJIMPOBKA 3aKOHA IOCTOSIHCTBA COCTaBa BEILLIECTB.
(hopMyIIBL. Omnpenenenne  xumudeckoil  gopmynel.  lloHsiTHE UWHIOEKC W

ko3 ument. KauecTBeHHBIN M KOJMUYECTBEHHBII COCTAaB BEIIECTBA.
PacueTs! Ha OCHOBE 3aKOHA IIOCTOSHCTBA COCTABA.

12 ATtomHO-MOJeKyspHoe yueHne. KuzHp u aedareiasHocTs M.B.JlomonocoBa, k. lansToHa. OCHOBHBIE
OTHOCHTENIbHAST aTOMHAs U IIOJIOKCHUA ATOMHO-MOJICKYJIAPHOTO YUCHHUA B COBpeMCHHOP'I
MOJIEKYJIIPHAsl MACCHI. TpakToBke. CnexctBue wu 3HaueHne AMY. Ilomarue 00

OTHOCHUTEJIPHOM aTOMHOM M MonekylsapHoi macce. Haxoxnenue
3HAYCHUI OTHOCHUTEIBbHOH aToMHOM Macchkl 1o IICXD, HaxoxneHue
3HAUEHUH OTHOCHUTEIIbHON MOJIEKYJISIPHON MacChl COEIMHEHUMN.

13 MaccoBast 7011 XUMHUYECKOTO IloHsATHE O MAacCOBOM J10JIE XUMHUYECKOTO 3JIEMEHTA, PacueT MacCOBOU
3JIEMEHTa B COETMHEHUH. JOTM  XUMHUYECKOIo »dJeMEHTa B COEAUHEHWHW M YCTAHOBIIEHUE

XUMHAYECKOH (pOpMyJsibl BEIIECTBA MO MAacCOBBIM JIOJISIM XUMHYECKHX
3JIEMEHTOB.

14 BaneHnTHOCT XUMHUUECKHX ITonsiTHE O BaT€HTHOCTH XMMHUUYECKHUX DJIEMEHTOB.
aneMeHToB. OnpeneneHue [IpaBuna omnpeneneHus: BaJCHTHOCTH D3JEMEHTOB B  OHMHApPHBIX
BaJIEHTHOCTH 3JIEMEHTOB IO coeauHeHMsIX. HomeHknaTypa OMHApHBIX COETUHEHUI.

(dhopMysiaMm OMHAPHBIX
COECIMHEHHM.

15 CocraBieHue XMMUYECKUX CocraBineHue XUMHYECKUX (OpMyNl OHHAPHBIX COEIMHEHUH IO
q)OpMy.H 110 BAJICHTHOCTH. BAJICHTHOCTH XUMHUYCCKUX 3JIECMCHTOB U HAa3BAHUAM COGI[I/IHeHI/II‘/'I.

16 Monp — eAMHAIIA KOTUIECTBA IIpencraBieHne O KOJMYECTBE BEIIECTBA KaK OHONW M3 OCHOBHBIX

BCIICCTBA. MOHSIpHaH Macca.

¢msmuecknx BenwuuH. Ywmcno Asoraapo. UucieHHOE pPaBEHCTBO
MOJISIDHOM ¥ OTHOCUTEJIBLHOM MOJIEKYJISIPHOM Macc BeIlleCTBa.
Pemenue pacd€THbIX 3a/1ay Ha BHIYKCICHHE KOJIUYECTBA BEIIECTBA IO
W3BECTHOM Macce BELIECTBA M MAacChl BEIIECTBA IO H3BECTHOMY
KOJINYECTBY BEILIECTBA.
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17 3aKOH COXPaHEHU MacChl
BEILIECTB.

DopMyTHpOBKa 3aKOHA COXPAHCHHS MaCChl BEIIECTB, O0BICHEHHE €T0
¢ Toukm 3peHus AMY. Omnsitei M.B.JlomonocoBa A.JlaByasbe,
TOJITBEPKJAFOIIUE 3aKOH.

18 XUMHYECKUE YPABHEHUS.

19 Tunel XUMUYECKUX PEAKITUMN.

IlonsaTe © XMMHYECKOM YpPaBHCHUH. A.]'IFOpI/ITM COCTaBJICHUA
XUMHUYCCKUX ypaBHeHHﬁ.

Ilonsatrne o mpHHNUNAX KiIaCCUMUKAMN XUMHYCCKHX PEaKIIHH.
Knaccudukaruss XUMHUYECKHX pEaKkIuUd IO YHCIYy U COCTaBy
WUCXOAHBIX ¥ TIONYYEHHBIX BemecTB. Peakumm coennHeHUs,
Pa3IOKCHHS.

JlaGopaTopHBIH OIBIT:
PaznoxxeHne 0oCHOBHOTO
kapbonata meau (11).

20 THUIbI XUMAYECKUX PEAKITUi.

Knaccudukaruss XUMHUYECKHX pEaKkIuUd IO YHCIYy U COCTaBy
WCXOIHBIX U TIOJTYYCHHBIX BellecTB. Peakiun 3amenienns, oOMeHa.

JlaGopaTopHbIii OIIBIT;
Peaknus 3amemenus Mean
JKEJIe30M B pacTBOPE COJIH.

21 BrruucieHus mo XuMu4eCKuM
YpaBHEHUSM

22 BrranciaeHus 1o XUMUYECKUM
YpaBHEHUSM

ANTOpUTM pelieHus pacyETHRIX 3a7a4 Ha BBIUKCICHHUE 10 3aJaHHBIM
XUMHUYECKUM YpPaBHEHUSM MAaCChl HJIM KOJUYECTBA BEIIECTBA IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA HMJIM IO M3BECTHOW Macce OJIHOTO
W3 BCTYMAIOIMIUX B PEAKUUIO WM TMONXYYaloUuXcsl B pe3yJbTare
PEaKIINK BEIIeCTB.

AJ'H‘OpPITM pemieHusA paC‘léTHBIX 3aJa4 Ha BBIYHMCJICHUC I10 3aJaHHBIM
XUMHUYCCKHUM YpPaBHCHUSAM MACChl HJIM KOJHMYECTBAa BCIIECCTBA 110
HN3BECTHOMY KOJMYCCTBY BCUICCTBA HUJIU II0 H3BECTHOM Macce OJJHOTO
M3 BCTYNAOMIMUX B PCEAKIUIO WKW MMOJYYAOMIUXCA B PE3YJIbTAaTe
p€aKkunm BEHICCTB

23 [TepBoHaUaANEHBIE XUMHUECKHE
MOHATHS

24 Kontponbnas padora Nel mo
teme «llepBoHavanbHbIE
XAUMUYECKUE TTOHSTHS

O0001IeHNE U CHCTEMaTH3aIHS TI0 TEME:

-[IOBTOPEHNE OCHOBHBIX TIOHATHI TEMBI,

-ONpPENEIICHNE  BAJICHTHOCTH B  COEAMHEHUAX,  COCTaBJICHHE
XUMAYECKHUX (hOpMYIT IO BAJIEHTHOCTH,

-COCTaBJICHUE XUMHUYECKUX YPABHEHUH XUMUYECKUX PEAKIIUA,
-OMPEEIIEHNE THIIA XUMUYIECKON peaklny,

-pellieHre pacyeTHBIX 33Jad4 10 XUMHYecKuM QopMmynam u
YPABHEHUSIM PEaKLU.

KOHTpOJ'IB 1 KOppCKIHA NPECAMETHBIX PE3YJIbTATOB OCBOCHUS TCMbI

Tema 2. Kuciiopoa. Bogopon. (11 yacos)
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25

Kucnopon — xumuyeckuit

OJIEMEHT U ITPOCTOC BEIIECTBO.

Ilonyuyenue kuciaopona.

HUcrtopuueckas cripaBka.

XapakTeprucTHKa KHCIOPOaa, Kak XUMUYIECKOTO 3JIEMEHTa U IPOCTOTO
BemecTBa. HaxoxnaeHue Kucjopoga B npuponae. Dusnueckue
cBoiicTBa kucnopoza. [lomydenue, cmocoObl coOMpaHusl KUCIOpPOJA.
KaranuzaTop. 3HaKOMCTBO C YCTPOHCTBOM U pabOTOH razoMeTpa.
[IpuMmeneHne KUCIopoaa, KPyroBOpOT KHCIOPO/Ia B TIPUPOJE.

26 XUMHUYECKUE CBOMCTBA XuMHYecKHe CBOWCTBa KHCaopoaa. Peakium ropeHmst M oKuciIeHHs. | JIaOopaTOpHBIN OTIBIT:
KHCIIOpoa Oxcunbl. HomeHkaTypa OKCHIOB. O3zHakoMJIeHHE ¢ 00pa3LaMu
I'openre mpOCTHIX U CII0KHBIX BEIIECTB. OKCHJIOB
27 O30H. AlmoTponus KACIOpoAa. | SIBIeHne auUIOTpONMH Ha TNpUMepe XUMHYecKoro aneMeHTa | CocTaBieHre Moemei
kucnopona. O30H, HaxoXIeHHE B MPHPOAE, MOJIYYCHHE B |MOJEKYJ 030HA U KUCIOPOAa
naboparopuu.
28 Boznyx u ero cocras Bozmyx u ero cocras.
Posib kucimopona Ha 3emiie; NMPUYUHBI 3arpsi3HEHHS aTMOC(EPHOTO
BO3/IyXa M MEpPbI OXpaHbl aTMOC(EpPHOTO BO3AyXa OT 3arpsa3HEeHU
YcnoBrs BOBHUKHOBEHHS W TIPEKPAIICHUS TOPEHUSI.
CpencTBa TyLIEHUA MTOXKapa.
29 [IpakTuueckas padora Ne 4 WHCcTpyKTaXX 1O  TEXHHKE OC30MacCHOCTH TPU  NPOBEJCHUH | BEIOTHEHHE TPaKTHYCCKON
«Ilomydenue, cBOHCTBa npakTrdeckoil pabotel. [lpaBuma oOpamennst ¢ 1a0OpPaTOPHEIM | pabOTHI
KHCIIOPO/Ia, KAaueCTBEHHAS obopynoBanueM. llpaBuia HarpeBaHWsI B OTKPBITOM IUIaMEHHU.
peaKiys Ha ero onpe/ieeHue) [Mony4eHue, CBOWCTBA KHCIOpPOJA, KayeCTBEHHAs pEakiUs Ha €ro
onpexaenenue. Karanuzarop.
[IpaBwia paOOTHI IO UHCTPYKITHH.
30 Bomopona xak xuMudeckuit Ucropuueckast cripaBka.
3JIEMEHT U MPOCTOE BEIIECTBO. XapaKkTepuCTHKa BOAOPOJA, KaK XMMHUYECKOTO 3JeMEHTa U MPOCTOrO
BeniectBa. Haxoxnenne Bomopona B npupojae. Ouzmueckue cBOHCTBa
Bosopona. llomyuenme, cmocoObl coOupanus Bomoponaa. Ammapar
Kurmna. Mepbl 6€301acHOCTH MPH pabOTe ¢ BOJAOPOIOM.
31 Xumuueckue cBoicTBa XuMHUUECKHE CBOMCTBA BOJOPOAA. JlabopaTopHBIi OTIBIT:
BOJIOpOJA. BopoponHsie coennHeHNs HEMETAIUIOB. BzaumogeiictBue Boopoaa
Bonopon — BoccTaHOBUTEII. ¢ okcuaom memu (11)
IIpumeHeHne Bogopoa.
32 [IpakTuueckas padora Ne 5 WHCTpyKTaXXK 1O TeXHUKE OE30MacHOCTH TpU  MPOBEICHUU | BrIOIHEHNE TPaKTHYECKOM

«Ilonydenue, cBoMCTBa
BOJIOpOJ1a, KAYECTBEHHAs

npakTuueckoi paboTel. llpaBunma oOpamenus ¢ J1a0OpaTOPHBIM
obopynoBanmeM. llpaBuna HarpeBaHHss B OTKPBITOM IUTaMEHH.

paboThI
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pcaKknuAa Ha €ro OIMPCACICHUCY

[Tomydenue, cBOHCTBa BOJOPOJA, KAUECTBCHHAs PEAKIUS HA €ro
ompezeNeHue.
[IpaBmita paboOTHI IO HHCTPYKITUH.

33

3akoH ABorajpo. MosspHbIil
00BEM Ta30B

DopMyTUpoBKa 3aKOHa ABOTa/IPO U CICACTBUE U3 HETO.

Pemenne pacu€THbIX 33734 Ha ompeneneHue oObEMa OmpenenéHHOro
KOJINYECTBA Ta3a, a TAKKE KOJINYECTBA, MACChl U YMCIIa MOJIEKYJI rasa,
UCX0s U3 00BEMA ra3a NPy HOPMAJIBHBIX YCIOBUSIX.

34

OtHocuTeNIbHAs IIOTHOCTh I'a30B

Pemenne pacdy€THRIX 3amad Ha BBIUMCIEHHE [0 XHMHUYECKUM
ypaBHEHUsIM 00BEMa raza (110 M3BECTHOW Macce WM KOJIMYECTBY
BEIIECTBA), MAacChl MM KOJIMYECTBA BEIIECTBA (IO H3BECTHOMY
00BEMY raza) OAHOTO M3 BCTYNUBIIMX B PEAKLUIO WM TOTYYUBIINXCS
B PE3yJIbTaTe PEaKIUH BEILECTB.

[IpencraBnenne 00 OTHOCHTENBHON IUIOTHOCTH Ta30B. Pemenue
pvaéTme 3aa4, HCIIOJIb3ysd NOHATHUC «OTHOCUTCIIbHAA IIJIOTHOCTH
ra3oBy.

35

OOBEMHBIC OTHOIIICHHUS Ta30B
P XUMHYCCKUX pEAKIUAX

Pemenne pacu€THBIX 3ama4 Ha BBIYUCIEHHE OOBEMOB Ta3oB,
YYaCTBYIOIIHX B XUMHUYECKUX PEAKIUAX

Tema 3. Bona. PactBopsl (7 4acoB)

36 Bopa B mpupone u ciocoOsl e€ | Boma, coctaB Boabl. 3HaueHHe BOABI B MPHUPOJIE U KU3HU YeloBeKa, | CocTaBIeHUE MOJIEIH
OYHCTKU. CIOCOOBI €€ OYMCTKU (AMCTHIUIALMS, a’pauys). BBeaeHue MOHATHIA: | MOJIEKYIIbI BOABI
aHaym3, cuHTe3. KpyroBopoT BOABI B IPHUPOJE M €€ 3HAYEHHEM IS
KU3HU Ha 3emIe.
37 du3nueckrue 1 XUMUYECKUE dusnyeckrue 1 XUMUYECKHUE CBOMCTBA BOEL.
CBOICTBA BOJBI. BBenenne noHATHI THAPOKCHUIIBI 1 OCHOBAHMS.
38 Bopna — pactBopurens. Bona — pactBopurens. JlaGopaTopHBIi OTIBIT:
PactBopsI. IIpouecc pacTBopenus, oOpasoBaHue ruapaToB. IIpusHak pacTBOPOB. | PacTBOPUMOCTH BELIECTB
PacTBOoprMOCTh BEIIECTB B BOJE. 3aBHCHMOCTb PacCTBOPUMOCTH
BEHIECTB OT arperaTHOro COCTOSHUS BEIECTBA, TEMIIEPATyphl,
nasineHus. 1lomydenne kpucramios cosieid. Buael pactBopos. B3secu:
CYCIIEH3HH, 3MYJIbCUH.
39 MaccoBas noms pactBopéHHoro | I[loHATHE MaccoBOil O BELIECTBA B paCTBOPE.

BCIICCTBA

Brruncienmne MaccoBoi J0IM BEMIECTBA B pacTBOPE,
MacChl pacTBOPa, MacChl pACTBOPEHHOTO BEIIECTBA.
Pemienue pacueTHbIX 3a1a4
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40

[Ipaktuueckas padora N6
«[IpuroroBienue pacTBopa coiu
C OTIpe/IeICHHOM MaccoBO# jomei
PacTBOPEHHOT'O BEIISCTBA»

WHCTpyKTaXX 1O  TeXHHUKE OE30MacHOCTH TIpU  MPOBEICHUU
mpakThdeckoit paboTel. llpaBmia oOpameHuss ¢ J1a0OpaTOPHBIM
obopynoBanreM. [IpUroTOBIEHHE pacTBOpa CONH C OINpPEICIICHHON
MaccOBOH JI0JIEH pacTBOPEHHOTO BEILIECTBA.

[IpaBuiia pabOTHI 1O UHCTPYKITUH.

Brinonnenue npakTuyeckoi
paboThI

41

Kucnopona. Bogopon. Bona

O0001IeHNE B CUCTEMATH3aLH 110 TEME:

-IOBTOPCHHE OCHOBHBIX IOHATHH TEMBI,

-COCTaBIICHUE XUMHYCCKHUX YPAaBHEHUH TOPEHUS MPOCTHIX M CIIOXKHBIX
BEILIECTB,

-COCTaBJICHUEC XMMHUYECKUX YPABHEHWH BOCCTAHOBHUTEIBHBIX CBOMCTB
BOJIOPO/A,

-CITIOCOOBI TIOJTyUYSHHMSI KHCIIOPOJIa U BOJOPO/Ia,

-COCTaBJICHUEC XWMHUYECKUX YPABHCHUU TOJYYCHUS THIPOKCHIOB
METAJIJIOB X HEMETAIJIOB

-pelIeHre PacYCTHBIX 3ajad.

42

KonTponbras padora Ne 2 mmo
temaMm «Kucnopoa. Bonopoz.
Bonay

KoHTponb U KOppeKLHsl IPEAMETHBIX PE3YJIBTATOB OCBOCHHS TEM

Tema 4. OcHOBHBIE KJIaCChl HEOPraHU4YecKuX coeanHeHuii (13 yacon)

43 OKcuapl. Oxcuasl. OCHOBHBIE U KUCIIOTHBIE OKcHbl. Kitaccnukanus okcumoB
10 cocTaBy U cBoiicTBamM. HoMeHKiIatypa. @u3znueckue CBONCTBA
OKCH/IOB.
44 XHUMHYECKHE CBOMCTBA OKCUIOB | XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne 1 MpUMEHEHUE OKCHIIOB.
45 OcHoBaHus OcnoBanwus. Knaccudukanus. Homenknarypa. ®usndeckue cBoiicTsa
ocHoBanuil. [Tonyuyenue ocHoBanuii. UnaukaTtopsl. [IpaBuia TeXxHUKU
0e30macHOCTH MPH PadOTe CO LIETOYAMHU.
46 Xumuueckue cBoicTBa XuMuYecKre CBOMCTBa OCHOBaHWM. Peakinus HeWTpanmuzanuu Kak |JlabopaTopHbI€ OTIBITHI:
OCHOBAHMI YacTHBIN cly4ail peakuu oOMeHa. CBoiicTBa paCTBOPUMBIX H
HEPACTBOPHUMBIX OCHOBaHHH.
BsaumogeiicTBue menoueil ¢
KHCIIOTaMH, HEPaCTBOPHUMBIX
OCHOBaHHI C KUCJIOTaMU.
Pa3noxenue ruapokcuna
meau(1l) npu HarpeBaHuw.
47 AmMdoTepHBIE OKCUIIBI U Tlunpokcuasl MetaiioB. [loHsaTue «ambporepHocThy. JJokazarenbcTBo | JIab0paTOpHBIN OIBIT:
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TUAPOKCUIBI aM(OTEepHOTO XapaKTepa OKCHIIOB B3aumopeiictBue
Y TUIPOKCUJIOB. TUAPOKCHA LIUHKA
C pacTBOpaMU KUCJIOT U
IR S
48 Kucnots Kucnorel. Knaccudukamnus KHUCIOT MO OCHOBHOCTH U COACPKAHUIO
kucinopoga. Homenknarypa. ®dusmyeckue CBOHCTBA  KHUCHOT.
IlonyyeHue U NpUMEHEHUE KUCIIOT.
49 XuUMHUYECKUE CBOHCTBA KUCIOT | XMMUYECKHe CBOMCTBa kucioT. Mumukaropel. M3meHeHnue okpacku |JlabopaTopHbIC OMBITHI:
WHIUKAaTOPOB B PAa3JIM4YHBIX cpelax. Psn akTHBHOCTM MeTasuioB. | JleiicTBUE KUCIOT Ha
IIpaBwita TexHuKH 6€30MIACHOCTH MPHU pabOTe ¢ PACTBOPAMHU KUCIOT. | HHIUKATOPHI,
B3aUMOJICUCTBHE KUCIOT C
MeTaJUIaMH.
50 Comn Comn, ux cocraB. Kimaccupukanusa. Homenknarypa. CocraBneHue
(hopMyJ1 COJICH MO BaJIGHTHOCTH METaJljla U KUCJIOTHOTO OCTaTKa
®dusnyeckue cBoMcTBa cojieil. [lonyuenne u npuMeHeHre CoJIe.
51 XuMu4yecKue CBOHCTBA coyei XumMudeckue cBoiCTBa coneit. Peakmm oOMeHa.
52 I'enernueckast  cBsa3p  Mexnay|OmnpeneneHuss ©  Kiaccu(ukanmws  HEOPraHUYECKHX — BEIECTB.
KJIacCaMHu Heopranndeckux | Kimaccugukanus HeopraHM4eCKux BEIECTB 0 COCTAaBY W CBOMCTBaM.
COETMHECHUM. I'enetnueckass B3aUMOCBSI3b. | '€HETHYECKHME pAObl  METAJUIOB.
VYpaBHEHHS XUMUYECKUX PEAKLUH, WIIIOCTPUPYIOLIUE T€HETUUECKYIO
CBSI3b  MEXJy  OCHOBHBIMH  KJlacCaMU HEOPraHuYeCKux
COEIMHEHUM.
53 lenernueckass  cBs3b  Mexay | OnpenenieHus ©  Kiaccuukanus  HEOPraHUYECKHX — BEIISCTB.
KJIacCaMHu Heopranndeckux | Kimaccugukanus HeopraHu4eCKux BEIIECTB 0 COCTAaBY M CBOMCTBaM.
COETMHEHUM. I'enetnueckass B3aUMOCBSA3b. ['€HETHMUECKHE pAObl HEMETAJUIOB.
VYpaBHEHHsI XUMUYECKUX PEAKLUM, WIIIOCTPUPYIOLIUE TEHETHUECKYIO
CBSI3b  MEXJy  OCHOBHBIMH  KJacCaMU HEOPraHUYeCKuX
COEIMHEHUM.
54 [IpakTuueckas pabora Ne7 HNHCTpyKTaXX 1O TeXHWKE OE30MacHOCTH TpH  IPOBEICHWH | BEITIOTHEHNE TPaKTHIECKOM

«Pernienue sKkCIepUMEHTaIbHBIX
3aa4 1mo reMe «OCHOBHBIE
KJIACChl HEOPTAHMIECKHUX
COEMHCHMID.

npakTudeckoit pabotel. [lpaBuna oOpamieHuss ¢ J1a0OpaTOpPHBIM
obopynoBanueM. llpaBuna HarpeBaHWsi B OTKPBITOM IUIAMEHHU.
Ilonmyuyenue, cBOWCTBa OCHOBHBIX  KJIAaCCOB  HEOPTraHMYECKUX
coenuHeHu. ['eHeTHueckas  B3aUMOCBSI3b  MEXAY  KJlaccaMu
HEOPTraHUYECKUX BEIIECTB.

IIpaBusia paOOTHI IO WHCTPYKITHH.

paboThI
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55

OCHOBHBIC KJIACCHI
HCOPraHUYCCKUX COCTMHEHMI

O000111eHIE U CUCTEMATH3ALIMS 110 TEME:

-Ha3bIBaTh COCAMHEHHS M3YUYCHHBIX KJIACCOB HEOPTaHUYECKHX
BEIIIECTB;

-XapakTepu30BaTh (HU3NUCCKHE U XUMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHHUYECKUX BEINECTB: OKCHJIOB, KHCIOT, OCHOBAaHWH,
coJreit;

-OTIPE/ICISITh TIPUHAJUICKHOCTh BEIIECTB K ONMPEJEIICHHOMY KIIAcCy
COCIMHEHUI;

-COCTaBJIATh (POPMYNBl HEOPTaHUYECKUX COCITUHECHUH HW3yUeHHBIX
KJIACCOB;

-XapaKTepU30BaTh B3aMMOCBS3b MEXIY KJIACCAMH HEOPTaHHUECKUX
COCOUHCHMI

56

KonTponbnas padora Ne3
1o TeMe «OCHOBHBIE
KJIACCHI HEOPTaHUYECKHUX
COCTUHCHHIDY

KoHTponb ¥ KOpPEeKIHsI IPEAMETHBIX PE3YJIBTATOB OCBOSHHS TEMbI

Tema 5. Ctpoenne atoma. [lepuogudeckuii 3aKoH U nepuoauyveckasi cucreMma xumuueckux iemeHToB JI.M.MenaeneeBa (6 uacon)

57 Knaccudukanms XuMu4ecKux [TepBbie NOMBITKN KIACCH(DUKAIMA XUMUYECKUX dIIeMeHTOB. [loHsTHE
a5eMeHTOB. IloHATHE O rpynmax | o rpymnmax CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE ceMENCTBa
CXOJHBIX JJIEMEHTOB. XUMUYECKHX JIEMEHTOB (IEI0YHbIE METAIJIbI, LIETI0YHO3EMETIbHbIC
METaJITbI, TAIOTEHBI, OJIarOpOTHBIE Ta3bl)
58 ITepuoanueckuii 3axon .M. [Tepuonnueckuii 3akoH .M. Menneneesa.
MenpeneeBa u [lepnonnueckas | I[lepuoaHYHOCTE B U3MEHEHNN CBOMCTB XMMUYECKUX DIIEMEHTOB U MX
crcTeMa XMMUYECKHX DJIEMEHTOB | coeinHeHHH. [lepromuieckuii 3akoH - QyHIaMeHTANbHBIN 3aKOH
.M. Menneneena. npupojiel. 3Hauenue [lepunonnyeckoro 3akona J[.1. Menneneena.
Kuznb n nedarensrocts [I. . Menneneesa. Ctpykrypa
MEPUOINYECKON cucTeMbl XuMuueckux 3nemeHToB [I.1. Menneneena.
I'pynier u nepronapl nepuoanyeckoil cuctemsl. KopoTkuii u nIMHHBIN
BapUaHTHI IEPUOIUIECKON TaOJIUIIBI.
TeHneHIN U3MEHEHNST CBOMCTB IIPOCTBIX BELIECTB U COCTUHEHHUN
XUMHYECKHX 3JIEMEHTOB B MTEPHOJAaX U rpynnax NepruoandecKon
cucteMmsl. [Iman xapakTepuCTUKA XUMHUYECKOTO JIEMEHTa 110
nosioxkeHuto B [ICXD.
59 Crpoenue aroma. M3oTonsl. CrpoeHune aroma: s7apo, 3HepreTudyeckuid yposeHb. CocTaB smpa

aroma: IPOTOHBI, HEUTpOHBI. M30TOmNBl. XUMHYECKUI 3JIEMEHT Kak
BH/JI aTOMOB C OJIMHAKOBBIM 3apsAJIOM spa.
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®u3NUeCKUil CMBICI MOPSAKOBOTO HOMEPA XMMHUYECKOIO 3JIEMEHTa B
MEPUOJUYECKON CUCTEME.

HaxoxneHve uncina mpOTOHOB, HEHTPOHOB, 3JEKTPOHOB YKa3aHHOTO
aToMma.

60 PacnonoxxeHune 31eKTpOHOB CTpoeHue 3HepreTH4ecKux ypoBHEH aToMOB MepBBIX 20 XUMHUECKHUX
10 SHEPreTUUYECKUM YPOBHIM 3JIEMEHTOB nepuonueckoit cuctemsl .M. Menpeneesa.
CoBpemenHas (HOpMyITUPOBKA IEPUOANIECKOTO 3aKOHA.

61 [lepuoanueckoe U3MeHEHNE Ou3nyecKrii CMBICT aTOMHOTO (HOPSJKOBOT0) HOMEpPa XHMHUYECKOTO

CBONCTB XMMHUYECKHX JIEMEHTOB
B IIEPUOJAX U IJIaBHBIX
MOArpYyMIaXx.

3JIEMEHTa, HOMEpa IPYyNIbl U IEPUOAA IEPUOJUYECKOH CHCTEMBI.
3aKOHOMEPHOCTH  WM3MEHEHHMA  CBOMCTB  aTOMOB  XMMHYECKUX
3JIEMEHTOB U UX COETMHEHUI Ha OCHOBE ITOJIOKEHUS B IEPUOINIECKOM
cucreMe JI.MI. MengeneeBa M CTpoeHUs aToMa. XapaKTEPUCTHKA
XUMHAYECKHX 3JIEMEHTOB IO IMOJIOXEHUIO B MEPHOANYECKON cucTeme
J.N. MenneneeBa U CTpPOCHHIO aTOMa

Tema 6. CTpoenue BemecTBa. Xummnueckas cBsi3b (7 4acoB)

62

DIEKTPOOTPULIATENb-
HOCTb XUMHYECKHX 3JIEMEHTOB.

OIIEeKTpOHHAs npupoza XUMUYECKON CBSI3U.
ONEeKTPOOTPULATENFHOCTh. XapaKTep U3MEHEHHS aTOMHBIX PaJlyCOB,
3IEKTPOOTPULIATEIBHOCTH, METANIMYECKUX H  HEMETaJNTHYeCKHUX
CBOICTB B nepuoaax u A-rpynnax. CpaBHeHuUe
3NIEKTPOOTPULIATEIBHOCTH 3JIEMEHTOB, PACIIOJIOKEHHBIX B OZHOM
TPYIIIE ¥ B OJJHOM MEPHOJIE TIEPHOTNICCKON TaOIHUIIBI.

63

KoBanenrtnas cBs3p. [lonspHas
U HENOJIApHAs KOBAJIEHTHAs
CBS3b

Xumudeckasi cBsi3b. KoBajeHTHas CBsI3b (TOJspHAs W HEMOJspHasA),
o0miasi 3NeKTpOHHAs TMapa, JJeKTpoHHas ¢opmyna. MexaHU3M
o0Opa3oBaHMs KOBaJeHTHOH cBsi3u. CocTaBieHHE 3JEKTPOHHBIX CXEM
o0pa3oBaHHs KOBAJICHTHBIX COCIWHEHHH, 3JEKTPOHHBIX (OPMYI
MOJIEKYJl JaHHOTO BellecTBa. Paznuuue COeIUHEHUI C MOJIIPHOH H
HETOJSIPHOM KOBAJIEHTHOM CBA3BIO.

64

HMonnast xumuueckas CBSI3b.

Honpbl, kaTHOHBI M aHWOHBI. IOHHAsI XUMHYECKas CBSA3b

Kak MpeaenabHbIi ciydail MOJIApHOM KOBaJIEHTHON

cBs13u. Mexanu3m 00pa30BaHUs MOHHOMN CBSI3H.

CxeMbl 00pa30BaHKsI HOHHBIX COCMHEHUH U HX DJIEKTPOHHBIC

(bopMyIbI.

65

3aBHUCUMOCTE CBOMCTB BEIIECTB
OT UX CTPOCHUS

HpOCTpaHCTBeHHaH CTPYKTYpa MOJICKYJI W THUIBI KPUCTAIINYCCKUX
PCUICTOK. 3aBHUCHMOCTH CBOICTB BCHICCTB OT UX CTPOCHUA.
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66 BanenTHOCTE 1 CTEIIEHD
okucienus. [IpaBuna
OInpeeacHHs CTCICHH
OKHCIICHUS DJIEMEHTA.

Paznmuunie TOHATHIA «CTENEHb OKHUCICHUS» W «BaJCHTHOCTHY
XUMIYECKHX 371eMeHTOB. OnpeenieHue CTENeHN OKUCICHHUS DIIEMEHTa
0 XUMIYECKOH hopmyre

CocTaBiieHUE XHUMHYECKUX (QOPMYJI TIO W3BECTHBIM CTCICHSIM
OKUCJICHUS 3JIEMCHTOB.

67 KoutponbHas pabora Ne4 1o

Crpoenune aroma. CTpoeHue
BelecTBa. XUMHUUYECKAs CBI3b»

TemaM «llepruoanyueckuii 3aKoH.

KoHTposb 1 KOppeKIus MpeIMETHBIX Pe3yIbTaTOB OCBOSHHUS TEMBI

68 Ypok-urpa «B MUPE XHMHUN

O0600mmenne u cucTeMaTr3alus 3a Kypc XuMuu 8

9 KJIACC (68 yacoB)
1.XumMnuyeckue peakuuu

Ilonsamue o CKopocmu XUMU4eckou peakyuu. @aKmOPbl, GlusAlowue Ha CKopocmbs XUMUYECKOU peakyuu. Ilonsmue o Kamanuszamope. KJ'IaCCI/I(bI/IKaHI/IH XUMHNYCCKHX

peaKuHﬁ 110 pa3JIMYHBIM IMPHU3HAKaAM: YHUCJIY U COCTAaBY UCXOAHBIX U IMMOJTYYCHHBIX BEIICCTB; U3MCHCHUIO CTeIeHeN OKHUCIIEHUS aTOMOB XUMHYECKUX 3JICMEHTOB,
MOTJIONIEHUIO WJIM BBIICTICHUIO DPHEPTUU. DICKTPOIUTUYECKAs JUCCOIUAIIHS. DIEKTPOIUTHI U HedNeKTpoauThl. Monbl. Katnonsl u annonsl. Peakiuu HoHHOTO
oOMeHa. Y CIoBUsl MPOTEKAHUs PEaKIUii HOHHOTO OOMEHA. DIIEKTPOIUTHYECKAs TUCCOIHAIIUS KUCIIOT, 1mejoue u coneid. Ctenens okucienus. OnpeneacHue

CTETIeHHU OKUCJICHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB B coenHeHusX. Okucnutens. BoccranoBuTenb. CyIIHOCTh OKHCIUTEIBHOBOCCTAHOBUTENBHBIX PEAKIIUM.

2.Hemertasupl IV — VII rpynn u ux coexmHenust

[TonokeHre HEMETAIIOB B MEPHOJNYECKON cUcTeMe XumMuieckux aneMeHToB [[.M. MenaeneeBa. OOmue cBoiicTBa HeMeTalioB. ['anorensl: Gpusndeckue u
XuMHuueckue cBoiictBa. CoeJMHEHMsI TaJlOr€HOB: XJIOPOBOIOPO, XJIOPOBOAOPOAHAS KUCI0Ta U ee coiu. Cepa: (pu3nueckrue u XUMUYeCKUe CBOMCTBA.
CoenMHEHUs Cephl: CEPOBOIOPO, CYIb(MUIBI, OKCUABI cepbl. CepHasi, cepHucmas u cepo8o0opoOHas KUCIOMbl U UX COMH. A30T: GU3NYECKUE U XUMUYECKHE

cBoiictBa. AMMuak. Conu ammonusi. OKCUJIBI a30Ta. A30THas KUcaoTa U ee conu. Pocdop: pusnyeckue u xumudeckue cpoiictpa. Coenurerus ¢hochopa: OKCHI

docdopa (V), oprodocdopHas KUCIOTa U €€ coNU. YTIIepoa: (PU3NYECKHe U XUMUUECKUE CBONCTBA. A1omponus y2nepooa: aimas, epagum, kapouH,
dynnepenvr. Coequuenus yraeponaa: okcuasl yriepoaa (II) u (IV), yronsHas kuciora u ee conu. Kpemuuii u e2o coeOuHerus.

3.MeTta/ibl U UX COCIMHECHUA

Tlonoscenue memannos 6 nepuooudeckoul cucmeme xumudeckux snemenmos /. 1. Menoeneeea. Memannet 6 npupooe u odwue cnocobwt ux nonyuenus. Oowue
@usuueckue ceovicmea memannos. O0IINE XUMUUECKUE CBOIICTBA METAJUIOB: PEAKLIUU C HEMETANIaMH, KUCIOTaAMHU, COJIIMU. DNeKMpoXUMu4ecKuti pso
Hanpsiscenuil memannos. 1llenounpie MeTayutbl u ux coequHeHus. lllenouHo3eMenbHbIe METaUTBI U X COSAMHEHUS. ATFOMHHUN. AM(OTEPHOCTh OKCHIA
ruapokcuaa amoMuHus. XKeneso. CoeqHEHHS Kene3a U UX CBOWCTBA: OKCUIBI, TUAPOKCUIBI U comu kene3a (11 u IID).
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4.IlepBoHayajibHbIe CBeJIeHUS 00 OPraHMYeCKUX BellecTBax
[lepBoHauaNbHBIE CBEICHUS O CTPOCHUH OPraHMYECKUX BEIIECTB. YTICBOJOPObI: METaH, 3TaH, dTUICH. M cmounuku yene6000po0os. npupooHblil 2a3, Hepmby, y2o.b.
Kucnoponcoaep:xaiue coequHeHHs: CIIUPTHI (METAHOI, ITAHOJM, TNIMLIEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsi KUCIO0Ta, aMUHOYKCYCHAsl KUCIIOTa, CTEApUHOBAs U
OJICMHOBAs KUCIIOTHI). BHOJTOrnuecky BayKHbIE BEIIECTBA: KHUPHI, TIIOK03a, OCIKU. Xumuueckoe 3azpsasHenue okpyxcaiouell cpeosl u e2o nocieocmsus. THIbI
pacyeTHBIX 32/1a4:
1. BeIuucieHre MacCOBOM JOJIM XUMUYECKOTO JIEMEHTa 10 (POpMYJie COeTMHEHUSI.
Ycemanoesnenue npocmetiweis hopmynst eeujecmsa no Maccosvlm O0JAM XUMUYECKUX INeMEHMO8.

2. BpluncieHus no XMMUYECKUM yPaBHEHUSIM KOJIMYECTBa, 00beMa, MacChl BENIECTBA M0 KOJIMYECTBY, 00BEMY, MacCe pEareHTOB WM POAYKTOB PEaKILIUH.
3. Pacyer MaccoBOM JOJIM paCTBOPEHHOIO BEIECTBA B pacTBope. TeMbl NpaKTHYeCKHX PadoT:

1. Peakuuu MOHHOrO OOMEHa.

2. Kauecmeennvie peakyuu Ha uoHbl 6 pacmeope.

3. Ilonyuenue ammuaxa u uzyueHue e2o C60UCMS.

4. [lonyuenue yenexucno2o 2aza u uzydexue e2o C6OUCms.

5. Pemenne skciepuMeHTaNIbHBIX 3a1a4 110 TeMe «Hemeraiuel IV — VII rpynn u ux coenuHeHU.

6. PemeHne skcriepUMEHTaNIbHBIX 3a/1a4 110 TeMe «MeTaiuibl U UX COETUHEHUSI.
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1. Xumuueckue
peakiuu (16 yacoB)

Tlouamue o ckopocmu xumuuecxoui peaxkyuu. Paxmopewi,
eauAOWUe Ha CKOpOCcmy Xumuueckou peakyuu. Ilonamue o
kamanuzamope. Knaccnpvkanns XUMAYECKIX PeaKIni 1o
pa3IMYHBIM MTPU3HAKAM: YUCITY U COCTABY HCXOJHBIX H
MOJTyYEHHBIX BEIISCTB; H3MCHCHUIO CTCTICHEH OKUCIICHUS
aTOMOB XHMHUYECKHX 3JIEMEHTOB; TIOTJIOMIEHUIO WITH
BBIJICTICHHUIO SHEPTHH. DIEKTPOIUTHIECKAS JUCCOIHAIIS.
DNEKTPONHTHI U HeNeKTpouThl. Monbl. KatnoHs! u
aHWoHKI. Peakiiuy MoHHOTO 0OMEHa. Y CIIOBUS IPOTCKAHUS
peakuii HOHHOTO OOMeHa. DIEKTPOTUTHICCKAs
JHMCCOLMAIINS KUCIIOT, 1IejioueH u coneil. CTerneHn
okucienus. OnpenencHue CTSICHU OKUCIICHUS aTOMOB
XUMHYECKUX AJICMEHTOB B coeIMHEHUAX. OKUCIIUTETb.
BoccranoBurens. CylHOCTh
OKHCIIUTEIFHOBOCCTAHOBHUTEIHHBIX peakiyii. PacueTHblie
3ajavu:

BbrunciaeHus o XUMUYECKUM YPaBHEHUSM KOJIMUYESCTBA,
o0beMa, Macchl BEIIECTBA 10 KOJIMYECTBY, 00bEMY, Macce
peareHTOB WM MPOAYKTOB peakiivi. TeMbl MPaKTHYECKUX
pabor:

1.Peakunu nowuoro ooMmeHa. 2. Kauecmeennuuvie

peaxkyuu Ha UOHbl 8 pacmeope.

*  XapaKTepH30BaTh OCHOBHBIE METOZBI MMO3HAHUS:
HaOIoIeHNe, I3MEPEHHE, YKCTIEPUMEHT;

*  ONHUCHIBATH CBOWMCTBA TBEPJbIX, )KUAKHX, Fa3000pa3HbIX BEUIECTB,
BBIZIETISIA MX CYIECTBEHHBIC NpU3HAKU; [ pacKphIBaTh CMBICIT 3aKOHOB
COXPaHEHHMSI MacChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHON
Teopuw;

*  pa3nuyaTh XUMHYECKHE U (PU3NUECKHE SBICHUS,

*  ONpenensATh THI XMMUYECKUX PEaKIIii;

*  Ha3bpIBaTh NPU3HAKU M YCIIOBUS NMPOTEKAHHUS XUMHIECKIX PEAKIIUIA;

*  BBUIBILITH NPU3HAKH, CBUICTEILCTBYIONINE O IIPOTEKAHUU
XMMHYECKOH PeakIuy MPH BBITTOJIHEHUH XUMHYECKOTO OMBITA;

*  COCTaBISTH YPaBHEHUS XUMHUYECKUX PEaKInii;

*  cobOmonarth mpasmiia 0e30macHoi paboThI IPH MTPOBEACHNH OITBITOB;

*  II0JIb30BAThCS JIAOOPATOPHBIM 000PYAOBAHUEM H MTOCYIOM;

*  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYIIIPHYIO I MOJISIPHYIO MacChl
BEIILECTB;

*  BBIYHCIATH KOJIMYECTBO, 0OBEM MIIH Maccy BEIECTBA I10
KOJINYECTBY, 00bEMY, MacCe PeareHTOB MU MPOAYKTOB PEaKIIUH;

*  PacKpbIBaTh CMBICI IOHATHH «TETJIOBOM dPQEKT peakumy,

*  COCTaBIIAITh bopMyIIBl HEOPraHUYECKUX
COCIMHEHUM  H3YYEHHBIX
KJIACCOB;
*  INPOBOAMTH OTIBITHI, MOATBEPKAAIOIINE

XUMHYECKAE  CBOMCTBA M3YYEHHBIX KIACCOB HEOPTaHMYECKHUX BEIECTR;

*  pacrmo3HaBaTh OIBITHBIM ITyTEM PACTBOPHI KUCIIOT U MIETOYEH 10
M3MEHEHHUIO OKPACKU UHAUKATOPA;

*  XapaKTepPHU30BaTh 3aBUCUMOCTb (DU3MUYECKUX CBOKMCTB BEIICCTB OT
THTIA KPUCTAIUTHIECKON PEIIeTKH;

*  ONPEeNeIsITh BUJ XUMUICCKON CBSI3U B HEOPTAHUIECKUX
COEIMHEHMX;

*  ONPENeNSITh TUIT XUMHUIECCKUX PEaKITHIA;

*  Ha3bpIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIUH;

*  BBIIBJIATH IPU3HAKHU, CBUICTEIIBCTBYIONMINE O MPOTEKAHUT
XUMHYECKOUN
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PEAKIUH IIPU BBITIOJTHECHUN XUMHUYCCKOI'0 OIIbITA,

. COCTaBJISITh YPABHCHUS XUMUYCCKUX PEAKIIHIA;

. co0IIro1aTh TIpaBmIIa 0€30TIaCHOM paObOTHI PH MTPOBEIECHNUHN OTIBITOB;
. MOJIL30BAThCS JIAOOPATOPHBIM 000PYJIOBAHUEM H MOCYI0MH;

. PacKpBIBaTh CMBICII TIOHATUH «UOHY», KKATHOH», «AHUOHY,

CAIICKTPOJIUTHID), KHEIIEKTPOIUTEID?, «3JICKTPOJIUTHUCCKAA AUCCOHUALTA,
«OKHUCIIUTECIIB», «CTCIICHb OKHUCIICHHU) «BOCCTAHOBUTCIIb), «OKHUCIICHHUC),

«BOCCTAHOBJICHHUEY;

. OIpEEIIATh CTENEHh OKUCIEHUS aTOMa JIEMEHTA B COEIMHEHUH;

. PacKphIBaTh CMBICI TCOPUH JIEKTPOIUTHIECKON nruccoruanum; [
COCTaBJISITh YPABHEHUS JIEKTPOIUTHUECKON TUCCOLUALIMU KUCIIOT, 1IEJI0YEH,
coJleit;

. O00BSCHATH CYIIIHOCTb ITPOIIECCa AICKTPOITUTHUSCKOMN TUCCOITUAIIH

W peaxiuii HOHHOTO 0OMeHa;

. COCTABJIATH MOJHBIE H COKPAIIICHHbIC HOHHBIC YPAaBHEHHS PEaKIINU
oOMeHa;
. OIPEEIATH BO3MOKHOCTD IIPOTEKAHUSI PEAKIMii HOHHOTO 0OMEHA,;
. MPOBOIUTH peaxiuu, MOITBEP K TAFOTIIHE

KaueCTBECHHBLIA COCTaB
Pa3IUYHBIX BELIECCTB;

. OIPEJENATh OKUCIIUTEID U BOCCTAHOBUTEb;

. COCTaBIIAITh YPABHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii;

M Ha3bIBaTh q)aKTOpI)I, BJIMAIOIIHNE HAa CKOPOCTH XUMHUYCCKOU pCaKkunu,

M Knaccmbnunposan) XUMHUUYCCKUE pCAKINHU IO pa3]INIHbIM
MIpU3HAKaM;
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2.Hemertamasl IV —
VII rpynn u ux
coenuHenus (28
4acoB)

TlonoxkeHne HEMETa/NIOB B  MEPUOJAMYECKON  CHCTEME
xumuueckux anmementoB .M. MenpeneeBa. OOmue
CBOIMCTBA  HEMETAUIOB. [ alloreHbl:  (PU3NYECKHE W
XHMHYECKHE CBOICTBA. CoenuHEHUS rajoreHoB:

XJIOPOBOJIOPO/I, XJIOPOBOAOPOIHAS KUcIoTa u ee conn. Cepa:
¢usnueckue W xUMHU4Yeckue cBoiictBa. COeIWHEHHUSI CEphI:
cepoBomopon,  cynbdumel, okcuael  cepel.  CepHas,
CepHUCMAsl U cepo8OOOPOOHAsl KUCIOMbl U UX COIN. A30T:
bu3udeckue W XUMHYECKHE CBOMcTBAa. Ammmak. Comm
ammoHust. OkcuIpl a3ota. A30THas KHCIOTa M €€ COJIM.
®docdop: puznyeckne u xuMuieckue cBoiicrsa. CoeTMHEHUS
dochopa: okcun docdopa (V), oprodocdopHas kuciora u
ee comu. Yriepoxa: (U3HYECKHE W XMMHYECKHE CBOMCTBA.
Annomponusi  yenepooa:  aimas,  epagum,  KapOuH,
@yrnepenvr. Coenunaenus yriiepoaa: okcuabl yriepoza (1) u

° OITMCHIBATh CBOMCTBA TBEPABIX, KUIKUX, I‘213006pa3HI>IX
BCIIECTB, BBIACIIAA UX CYIIECCTBCHHBIC ITPU3HAKH,

° PpacCKpbIBaTh CMBICII OCHOBHBIX XUMUYCCKUX TOHSTHI
«XUMHYECKHUH SJIEMEHT», «IIPOCTOE BEIIECCTBO», «CIIOXKHOE BEILIECTBO),
HCIOJIb3Yyd 3HAKOBYIO CUCTEMY XUMUHU,

. PacKpBIBaTh CMBICI 3aKOHOB COXPAHEHHsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpHH;

. OIIpPEIeIIATh COCTaB BELIECTB 10 UX (GopMynam;

. OTIPENeIIATh TUIl XUMUYECKUX PeaKLuii;

. Ha3bIBaTh MPU3HAKY U YCIOBUS IPOTEKAHUS XMMUIECKUX
peaxuuii;

. BBISIBJISITH IPU3HAKH, CBUIETEIbCTBYIOIINE O IPOTEKAHUH
XMMUYECKOH peakLny MPH BBIIIOJTHEHUH XUMHYECKOTO OIIbITA;

. COCTaBIATH (POPMYITBI OMHAPHBIX COSIMHEHUN;

. COCTaBJISITh YPABHEHUSI XUMHUYECKHX PEaKIHi;

. coOJro1aTh TpaBmiia 6e30macHO paboTHI IPH MPOBEICHUN

OIIBITOB,
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( [asg KUCJIOTA IDJIH hopmynbl  8ewjeciull u e2o

COeOUHEeHUs.

Tunel pacyeTHbIX 3]

1 bopmyne coenuneHn

Yemanoenenue 3
npocmeli

2. IM XUMUYECKU

Tembl npakTHYecKuX!TPOLYKTOB Pt

3.
4 ammuara u u:
5.Pemienue eco

JIEKUCJ1020 2A.

«Hemeramner IV :
260UCME. DKCI

2l

UM Y
KOJI no

CBOLICME.

3ajmad 1o
VII rpynn u ux
COECIMHECHUID).

TEMC

. TTOJTH30BATKLCS TA0OPATOPHBEIM 000PYIOBAaHUEM H TIOCYIOH;

. BBIYUCIISITH OTHOCUTENHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB;

. BBIYUCIISITH MACCOBYIO JIOJTIO XHMUYECKOTO BIIEMEHTA 0 hopMmyJie
COCITUHCHHSI,;

. BBIYUCIISITh KOJIMYECTBO, 00BEM HJIM Maccy BEIIeCTBA MO KOJINIECTRY,

00beMy, Macce pearcHTOB WM MPOILYKTOB PEaKIHu;

. Ha3bIBaTh COCANMHEHUS U3yUCHHBIX KJIACCOB HEOPTaHMUECKUX
BEIIIECTB;
. XapaKTepu30BaTh (GU3NIYCCKUE U XUMUICCKHE CBONCTBA OCHOBHBIX

KJIaCCOB HECOPraHUYCCKUX BCHICCTB: OKCUAOB, KUCJIIOT, OCHOBaHI/II\/'I, coneﬁ;

. OTIPENIETISATh IPUHAJIC)KHOCTE BEIIECTB K OMPECTICHHOMY KJIacCy
COCTUHCHMUI;
. COCTaBIISITh (hopMyJIBI HEOPTaHUYICCKUX COCIMHEHMI
H3y‘IeHHbIX
KJIacCOB;
. MPOBOJIUTH OIIBITHI, MTOITBEPIKJAIOIINE XHMHYECKHE

CBOICTBa N3YYCHHBIX KJIaCCOB HEOPraHNMYCCKUX BEUICCTB,
M pacrno3HaBaTh OIBITHBIM IIYTEM paCTBOPLI KUCIIOT U HIGJIO‘IGﬁ oo
HU3MCHCHHIO OKPACKH MHAUKATOPA,

. 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOSHHS aTOMOB, CBOICTB
3JIEMEHTOB B IIpe/iesiax MaJlbIX HEPUOIOB U [VIABHBIX MOATPYIII;

. XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHl HA OCHOBE MX ITOJIOKEHHS B
nepuoanueckoit cucteme .M. MeHeneeBa u 0COOEHHOCTEH CTPOSHUS HX aTOMOB;

. COCTaBJISITh CXEMbI CTPOEHUS aTOMOB JIEMEHTOB [IEPUOINUECKON
cucremsl J.V1. Menaeneea; [ xapakTtepnu3oBaTh 3aBUCUMOCTh (PU3MYECKUX CBOWCTB
BEIIECTB OT THUIA KPUCTAIIMYECKON PEIIETKH;

° OIIPEACIIATh BUJ XHMHYECKOH CBS3U B HCEOPTraHUYCCKUX
COCOUHCHUAX,
° MMpOBOJAUTH OIIBITHI ITIO MOJIYy4YCHUIO, CO6I/IpaHI/IIO nu

M3YUYEHUIO XUMUIECKHUX CBOMCTB ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO T'a3a,
aMMUaKa;

° pacCrio3HaBaTh OIBITHLIM ITYTEM ra3006pa3HLIe BCIICCTBA:
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YIJIEKUACIIBIN
ra3 ¥ aMMHaK;

3.MeTaniabl
H X
coeTMHEeHHUsI
(13 yacos)

Tonosicenue memannos 6 nepuoOUYecKol cucmeme XUMUYECKUX
anemenmos [.U. Menoeneesa. Memannvi 6 npupode u obuwue
cnocodwl ux noayuenus. Obwue usuyeckue ceolucmea Memaios.
OO01ye XMMHYECKHE CBOMCTBAa METAJNIOB: PEAKIH C HEMETalIaMH,
KHACJIOTAMH, COJSIMH. DJIeKMPOXUMUYECKUL pA0  HANPANCEHUL
memannos. 11lenounsle MeTaNIbl M UX COSAUHEHUS.

° OIMCBHIBATh CBOMCTBA MCTaJIJIOB,
MIPU3HAKHU;

BBIACIIAA HMX CYHICCTBCHHBIC

PacCKpbIBaThb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATUN «XUMUYECKUMN
«IIPOCTOC BCUICCTBO»,
CUCTEMY XUMUH,

QJICMCHT», «CJIO)KHOC BCIIECTBO», HCIIOJIB3Yyd 3HAKOBYIO

. pacKpbIBaTh  CMBICII

3aKOHOB COXpaHCHUMA
IIOCTOAHCTBA COCTaBa, aTOMHO-MOJ’ICKy.TISIpHOﬁ TCOpUH;

MacChl BEIECTB,

. OIIPEAENATH COCTAB BEIIECTB 10 UX (hopmynam;
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[[lenouHO3EMETHHBIE METATBI U UX COCTMHEHMS.
AmromuHIH. AM(POTEPHOCTD OKCHIIA U THAPOKCHIA
amromuams. JKenezo. CoequHEHNS Kelle3a U UX CBOWCTBA!
OKCHJIBI, TUAPOKcUAbI U conu xene3a (11 u 111). Tunbl
pacyeTHLIX 3aa4:

1.Brrunciaenue MacCoOBOM JOJIU XUMHYECKOTO JIEMEHTa 10
(hopMyIe coeTMHEeHNS.

Ycemanoesnenue npocmeitiweti hopmynsi sewgecmaa no
MACCOBLIM OONIAM XUMUUECKUX DTIEMEHMO8.

2.BpraucneHus o XMMUIECKUM ypaBHEHHUSIM KOJIMYECTBa,
o0BpemMa, Macchl BEMIeCcTBa M0 KOJIMYECTBY, 00bEMy, Macce
peareHToB WK MPOAYKTOB peakiunu. TeMbl MpaKTHYECKUX
pa6ot:

6.PelieHne sKcriepuMEHTANBHBIX 3a4a4 M0 TeMe «MeTalibl U
UX COCTUHEHUS.

. OIpeIeNIATh TUIl XUMUYECKUX PEAKIIN;

. Ha3bIBaTh PU3HAKU U YCIIOBUS NPOTEKAHU XUMUYECKUX PeaKLuii;

. BBISIBIISITH ~ NPHU3HAKY, CBUACTEIBCTBYIOIIME O  IPOTEKaHUU
XUMHMYECKOM PEeaKIK MIPH BHIIOIHEHUN XUMUYECKOTO OTIBITA;

. COCTaBJISATH (pOpMYIIBI OMHAPHBIX COCAMHEHHUIA;

. COCTaBJISAITh YPABHEHUSI XUMUYECKUX PEAKIIMI;

. coOmoaTh npaBuiia 0e30macHoi paboThl MPU MPOBEJCHUH OMBITOB;

. MOJIb30BATHCS TA00OPATOPHBEIM 000PYIOBaHUEM U TIOCYIO0M;

. BBIUHCISATh OTHOCUTEIBHYIO MOJIEKYJISPHYI0 M MOJISIPHYIO MacChl
BELIECTB;

. BBIYHUCIIATh MAcCOBYIO JIOJI0O XUMHUYECKOTO JIEMEHTa o Gopmyie
COEJIMHEHMUS,

. BBIUUCIISTh KOJMMYECTBO, OOBEM WJIM Maccy BEIIeCTBa II0

KOJINYECTBY, 00bEMY, MacCe PeareHTOB MU MPOAYKTOB PEaKIUH;

. Ha3bIBaTh COEIMHEHUS W3YyUYCHHBIX KJIACCOB HEOPTaHUYECKHUX
BEILIECTB;
. XapaKTepHu30BaTh (PU3MUECKUE U XUMHUYCCKUE CBOHCTBA OCHOBHBIX

KJIACCOB HEOPTaHMYECKHX BEHIECTB: OKCHUIOB, OCHOBAHMI, COJICH;

. ONpPEAENATh MPUHAIJIEKHOCTh BEIIECTB K OINPEIEIEHHOMY Kilaccy
COCIUHCHHIL;

. COCTaBJIATh (hopMyITBI HEOPTraHUYECKUX

COEIMHEHUH  H3YUYEHHBIX
KJIACCOB;

. IIPOBOJAUTH OIIBITHI, MIOATBEPIKIAIOIINE

XUMHUYCCKHUEC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPraHNMYC€CKUX BCUICCTB,

° pacrio3HaBaTh OIIBITHBIM IIYTEM pPACTBOPBLI KHUCIIOT U HIeJIO‘{eﬁ oo
HN3MCHCHUIO OKpPACKU MHAWUKATOPA,

. XapaKTepU30BaTh B3aMMOCBSI3b MEXAY KJIAcCaMU HEOPraHUYECKHUX
COCTMHEHMU;
® 06’B${CH$ITB 3aKOHOMECPHOCTU U3MECHCHUA CTPOCHUA aTOMOB, CBOMICTB

3JIEMCHTOB B IIPEJICIax MAJIbIX IIEPHUOJ0B U I'NIABHBIX ITOATPYIIII;
® XapaKTEepru30BaTb XUMHUYCCKUE BJIEMCHTEI HA OCHOBE MX ITOJIOKCHUA
B nepuoguueckorr cucreme J[.J. MenneneeBa u OCOOCHHOCTEH CTPOCHHUSI HMX
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aTOMOB;

. COCTaBIISITh CXEMBbI CTPOCHHS aTOMOB JJIEMEHTOB TEPHUOTUIECKOM
cuctembl J[.M. MenneneeBa; [0 xapakTepus3oBaTh 3aBUCUMOCTH (PH3UUECKUX
CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH;

. OTpeAeNATh BUJ XWMHYECKOH CBS3M B  HEOPraHUYECKUX

COCIUHCHUAX, O XapaKTEepu30BaTb B3aMMOCBA3b MEXKIY COCTaBOM, CTPOCHUEM U
CBOMCTBaMH MCTAJIJIOB,;
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4.1lepBoHayajbHbIE
cBejeHus 00
OpPraHnYecKux
Bemectax (11
4acoB)

[TepBOHaYaNbHBIC CBEACHUS O CTPOSHUH OPTaHHYECKUX
BEIIECTB. YTJIEBOIOPOIbI: METaH, 3TaH, dTHIEH. M cmoyHuKu
V271e6000p0008: NPUPOOHDLIL 2a3, Hedhmb, Y2Olb.
Kucnoponconepsxarme coequHeHNS: CTUPTHI (METaHOIL,
3TaHOJ, TNIUIEPHH), KAPOOHOBBIC KUCIOTHI (YKCyCHAS
KHCJIOTa, aMUHOYKCYCHasl KHCIIOTa, CTCAPUHOBAs U
OJICUHOBAsI KUCIIOTHI). BHOJIOrHYeckn BaXKHbIE BEIESCTRA!
JKUPBI, TIII0K03a, OCITKU. Xumuyeckoe 3aepssHenue
oKkpycaroweli cpedsl u e2o nociedcmaus. Tunsl
pacyeTHBIX 3a/1a4:

1.BriunciaeHue MacCoBOM JOJIM XUMHYECKOIO 3IEMEHTA 110
(dhopMyIie CoeqMHEHNSI.

Yemanoenenue npocmeriweri popmynvt eewgecmea no
MACCOBBIM OOJIAM XUMUUECKUX DTIeMEHMO8.

2.BbIuuciieHust o XUMUYECKUM YPaBHEHHUSM KOJMYECTRA,
0o0BemMa, Macchl BEMIeCTBa M0 KOJIMYECTBY, 00bEMY, Macce
pPEarecHTOB W TPOYKTOB PEAKIIHH.

. XapaKTepU30BaTh OCHOBHBIC METO/IbI

TO3HAHUSA: HaOITI0/ICHIE, U3MEPEHUE, SKCIICPUMEHT;

. OTIPEZIETISITH COCTAB BEIECTB 10 UX (hopMyIIaMm;

. OTIPEETISATH BAJICHTHOCTh aTOMa DJIEMEHTA B COeTMHEHMSIX;

. OTIPEAETISATH TUIl XUMUYECKIX PEaKIIHIA;

. HAa3bIBaTh MPU3HAKA U YCIOBUS POTEKAHMS XUMHIECKUX
peaxuuii;

. BBISIBJISITH TIPU3HAKH, CBHJIETENHCTBYIOIINE O MTPOTEKAHIH

XAMHYECKOU Pp€aKIru IMpU BEIITOJHEHUN XUMHUYCCKOI'O OIIbITA,

. COCTABIISITh YPABHCHUSI XUMHUYECKHIX PEAKITHN;

. coOJTI0IaTh TIpaBMIIa 0€30MacCHOM PabOThI MPU TPOBEICHUH
OTIBITOB;

. MOJIL30BATKLCS TA00PATOPHBIM 000PYIOBAHUEM U TIOCYI0;

. BBIUUCIISATH OTHOCHTEILHYIO MOJICKYJIIPHYIO W MOJISIPHYIO

Macchl BEIIECTB;

. BBIYHCIIATH MACCOBYIO J0JIF0 XUMUYECKOTO SJIEMEHTA T10
(dhopMyIie COeMHEHUS;

. BBIYHCIIATH KOJIMYECTBO, 00BEM HITH MAacCy BELIECTBA 0
KOJINYECTBY, 00bEMY, MACCE PEareHTOB HIIH MPOJIYKTOB PEAKIINH;

. Ha3bIBaTh OPraHUYCCKHE BEIIECTBA 110 UX (GOpMyJie: METaH,
9TaH, YTUIICH, METAHOJI, TAHOJI, TJIMIIEPUH, YKCYyCHAst KUCIIOTa,

AMHWHOYKCYCHas KUCJIO0Ta, CTCApUHOBAA KHUCIIO0TA, OJICMHOBAs KUCJIOTA,
TJIFOKO34a,

. OLICHUBATH BIMSHUE XUMHUUECKOTO 3arpsi3HEHHS
OKpY’KaIOIIEeH Cpe/ibl Ha OpPraHU3M YeI0BeKa;

. rpaMOTHO 00panIaThCs C BEIIECTBAMHU B ITOBCETHEBHON
KH3HU

. OIIPEAEIIATh BO3MOKHOCTB IIPOTEKAHHS PEaKIUit

HCKOTOPBIX Hpe)lCTaBHTeJ'IefI OpTraHUYCCKUX BCHICCTB C KUCIOPOAOM,
BOAOPOJAOM, ME€TAJUIaMU, OCHOBaHUAMU, raJIOrTCHaAMU.

39



9 kaacc (68 yacos)

Ne Tema ypoka Coaepsxanue ypoka ITpakTH4Yeckas 1eTEIbHOCTD Hara o
ypokxa IIaHy/mo
paxry
1. Kaaccudukanus XuMHYeCKHX peaKuuii
(16 yacoB)
1 Knaccudukanms XuMuaeckux Xumuueckue ypaBHeHus. Knaccupukanus XUMHUYECKUX pEeaKuii 1Mo JlaGopaTopHBIii OMBIT:
peaxnuii o YUCITy ¥ COCTaBy YHCIY ¥ COCTaBY UCXOJHBIX U ITOJYyYEHHBIX BELIECTB. MIPOBEICHUE PEAKLIUN OKUCIICHNUS
HCXOJHBIX U TOJIy4YCHHBIX M€, B3aUMOEHCTBUS
BEIIECTB. THAPOKCHJIA HATPHS C
cyibdarom menu (1),
Ppa3noXKeHUs THAPOKCHIA
menu(1l) npu HarpeBanuw,
B3aMMOJEHUCTBHSA XKele3a ¢
pacTBopoM cyibdata meau (11).
2 CreneHpb OKHCIEHUS] XUMUYECKOro | DIIEKTPOOTPULATENbHOCTE XUMUIECKHUX 3IEMEHTOB U CTEIICHb
JJIEMEHTA. okucnenus. OnpenenaeHne CTENeHN OKUCIECHUS aTOMOB XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX.
3 Knaccnq)HKauHﬂ XUMHYECKUX OKHCIIUTETHFHO-BOCCTAHOBUTENIBHBIX peakiuii. OKUCINTENb,

pEaKUUid 10 U3MEHEHUIO CTENICHEN
OKHCJIEHHUS aTOMOB

BOCCTAaHOBHUTCIIb. OKI/ICJ'IGHI/IG, BOCCTaHOBJICHHC.
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CocraBneHue ypaBHCHAN
OKHCIIUTEIILHO-
BOCCTaHOBUTEIILHBIX PEaKIUH.

PaccranoBka ko3¢ (HUITUEHTOB B YPaBHEHHUAX OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIMI METOJIOM BIIEKTPOHHOTO OalaHca

5 TennoBbie 3QPEKTH XUMUIESCKUX TemnoBoii a3 ekt xumuueckux peakuuil. Kinaccuduxanms JlaGopaTopHBIii OMBIT:
peakuuit XUMUAYECKHUX PEaKLIUH 1Mo TernoBoMy 3D (EKTy: SIK30TepMUIECKUE 1 pacTBOpeHUe
9HJIOTEPMUYECKUE PEAKLINU. KOHIIEHTPUPOBAHHON CEPHOI
KHCIIOTHI B BOZIEC; PACTBOPEHUE
XJIOpUJa aMMOHUSI B BOJIE.
6 CKOpOoCTh XUMHUYECKHUX peakui [onsiTe 0 ckopocTH Xummuyeckod peakuuu. Daktopsl, Baustomue Ha | JlaboparopHbiit OIIBIT:
CKOpOCTh XuMu4eckoil peakuuu. [lonsTie o karanuzarope. WN3yueHnue BIUSHUA YCIOBHIl
MPOBEICHUS] peakuuu Ha e€
CKOpPOCTb
7 Ob6patumsle peaknuu. [lonstie o | OOpatuMble W HeoOpaTHMbBle XUMHUYeCKHe peaknuu. [lomstne o
XMMHYECKOM paBHOBECHUU XUMHUYECKOM  pAaBHOBECHMH.  YCIOBHS  CMEIIEHUS  XHUMHUYECKOro
paBHoBecus. [Ipunnun Jle-Ilarense.
8 Cy1mHocTh Imporecca ONEeKTPOoNUTHIECKast TUCCOIHALNA. DIEKTPOINUTHI U HEIJIEKTPOIIUTHI.
3JIEKTPOJUTHIECKON aucconmanyu | VIoHBI. KaTHOHBI M aHHOHBL
MexaHu3M 3JEKTPOIUTUYECKON TUCCOLIMAITUH.
9 Teopus 3IEKTPOIUTHIECKON OCHOBHBIE TIOJIOKEHUSI TEOPUM  DIIEKTPOIUTHUYECKOW IHCCOLMALINU
Jucconuanyu AppeHuyca AppeHnyca.
10 Huccounanys ocHOBaHUM, KUCIOT | OCHOBaHUs, KHUCIOTHI M cold Kak oanekrponutsl. CocraBienue | JlabopaTopHIid ONBIT:
U conet YpaBHEHUI TUCCOLMALMHU KUCIIOT, OCHOBaHHI U COJIEN B BOJIE. OIpeZIeNICHNE XapaKTepa Cpesl B
pacTBopax KHUCJIOT U LIEeJI0ueH ¢
MOMOIIIBIO MHIMKATOPA.
11 Crenens nucconuanuu. CwiibHele | Crenenp  aucconmauuu.  DakToppl, BiusommMe Ha  creneHb | JlJabopaTopHbIi ONBIT:

1 cradbie DIIEKTPOITUTEI.

nucconyanuy. CHabHBIE U C1a0ble SJIEKTPOJIUTHI.

CpaBHCHUEC XUMUYCCKUX CBOWCTB
COJIIHOM U YKCYCHOM KHCJIOT.
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12

Peakmun nonsHoro ooMena

CymHOCTh peakiuii HWOHHOTO OOMEHa. YCIOBHS HEOOpPaTHMOro
MPOTECKaHUS peaknuii HMOHHOTO oOMeHa. CocTaBlieHWe YpaBHEHUH
peakuuii HOHHOr0O OOMEHa B MOJICKYJISIPDHOW, IIOJIHOW HMOHHOH U
COKpAIlleHHOM HOHHOW opMax.

JlaGopaTopHbIii OTIBIT:
YCIIOBHS HEoOPaTUMOro
MPOTEKAHMUS peakuuit

HOHHOr0 0OMeHa.

13 Tunponus coneit [onstue «ruaponus». Comu Kak TPOAYKT peakiuu HehTpanuzaiuu. | JlabopaTOpHBIi OMBIT:
W3MeHeHue KHUCIOTHOCTH CpEIbl B pe3ylibTare TUAPOJW3a. THIBI | yCTAHOBIICHUE XapaKTepa CPeIbl
THIIPOJTH3A. C MOMOIIIBIO0 UHITUKATOPA JIO U
MocJIe PACTBOPEHUS COJIU B BOJIC.
14 Ipaxmuueckas paboma Ne [ WHCTpyKTaX 10 TeXHUKE 0€30MaCHOCTH MPH MPOBEICHUH MTPAKTHIECKOH | BrImomHeHE MPaKTHYECKOH
pabotsl. IlpaBmma oOpamenuss ¢ mabopaTopHBIM 00OpyIOBaHHEM. | pabOTHI C dJIEMEHTaMHU
Peakiiy HOHHOTO 0OMeHa VYcnoBust HeoOpaTHMOTo TPOTEKAaHUS peakluidi HOHHOTO OOMEHa. | McCiIeOBaHMs
(+ kauecmeennvie peakyuu Ha KauecTBeHHbIC peakiuy Ha HOHBI. [IpaBuiia pabOThI IO HHCTPYKITUH,
UOHbL 8 pacmeope)
15 OxucCANTENHHO- XHMMHMYECKHE  CBOWCTBA  OCHOBHBIX  KJIACCOB  HEOPraHUYECKUX
BOCCTAHOBHUTEJLHBIC U KUCIIOTHO- | COCIMHEHUH B CBETE NPEIACTABJICHUH 00  AJICKTPOIUTHUCCKOM
OCHOBHBIC CBOWCTBA BEIIICCTB B JIUCCOIMAITIH U OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUSIX.
BOJIHBIX PacTBOpax
16 KonTponbnas padora Ne 1 o reme | KoHTpoIb ¥ KOppEKIHs MTPEIMETHBIX PE3YIBTATOB OCBOSHUS TEMBI

«XUMHUUYECKUE PEAKITUN

2.Hemetassl 1V — VII rpynn u ux coexunenus (28 yacon)

17 (1) | Hemeramsr IV — VII rpynn v ux | [TososkeHHe HEMETAUIOB B IEPUOANIECKON CHCTEME XUMUIECKUX JlaGopaTopHBIi OIIBIT:
COCIUHEHUS snemenToB /.M. MenaeneeBa. O011e CBOWCTBA HEMETAJIIOB. Paccmotpenue o6pasios
HEMETAJJIOB
18(2) | lanorenst ITonoxeHue raJoreHoB B IEPUOIUIECKON CHCTEME XUMHUUECKUX

snemeHToB /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
ATOMOB TaJIOT€HOB Ha OCHOBE IMOJIOKEHHUS B IEPUOIUUECKON CUCTEME
.. MenneneeBa u ctpoeHus atoma. [IpocTeie BelliecTBa - rajJoreHsl.
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU TOTYUYEHUS TAIOICHOB.
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19(3)

CpaBHUTENBHAS XapaKTePUCTUKA
TaJIOTEHOB.

XuMHYecKast CBSI3b M KPUCTAJUITMYECKAs PEIIeTKa raJlOTeHOB.
3aBUCUMOCTH (PHU3MUECKUX CBOMCTB BEIIECTB OT THITA KPHUCTAITNIECKON
peuretku. ["anoreHsl: gusndeckue U XuMudeckue cBoictsa. CylnHOCTh
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C YJaCTHEM TrajJOre¢HOB.

20(4) | Xnop. CBOWCTBa 1 MPUMEHECHHUE X70p Kak BEIeCTBO, MMEIOIIee HauOoNblIee MpaKTHYECKoe 3HaUYCHHE
xJiopa. CpeAM TaloreHoB. XJop: (HU3NUECKHE U XHMUYECKHE CBOWCTBA.
IIpumeHeHue
21(5) | XmopoBomopon 3aBHCUMOCTD (PU3NUECKUX CBOWCTB XJIOPOBOAOPO/IA OT THIIA
KpUCTaJUInYeCKo! pemeTtky. [Toyuenue u cBolicTBa
Ne Tema ypoka Conep:xaHue ypoka IIpakTH4Yeckas qesiTeIbHOCTD Hara no
ypokxa IaHy/mo
paxry
22(6) | ComsHas KMCIOTa U €€ COJIH. CoenvHEHUST TaJOTeHOB: XJIOPOBOIOpPOMHAs (COJSHAs) KHCIOTa U ee
comu. XHUMHYECKHE CBOWCTBA COJSHOW KHCIOTHL. CoOiM CONSHOMN
KHCJIOTBl. XUMHYECKHE CBOMcTBa coyieil. Peaknuu woHHOTO 0OMEHa C
YYacCTHEM COJISTHOW KHCIOTHI M ee coieil. Kauecmeenmnvie peakyuu Ha
UOHBL 8 pacmeope.
23(7) | Cepa: ¢pusnueckue u xumudeckue | TTo0KeHHe KUCIOPO/Ia U CEPHI B MIEPHOTNIECKON CHCTEME XUMUIECKUX
CBOICTBa anementoB .. Menneneesa. Cepa: ajutoTponusi, prusnveckue u
XHUMHUYECKHE CBOMCTBA
24(8) | CepoBomopon. Cyiabdumipl. CoenuHEHUs cepbl: CEPOBOJAOPOL, CEPOBOOOPOOHAs KUCAOMA, CYTb(OUIBIL.

3aBUCUMOCTD (PU3NIECKHUX CBOWCTB BELIECTB OT THUIA KPUCTAITNYECKON
pemeTki. XMMHUYEeCKHe CBOMCTBA CyJIb(UIOB.
Peakiuu nonHoro ooMeHa ¢ yqactueM cyinb(puios.

Kauecmesennwvie peakyuu Ha UoHbl 6 pacmeope
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25(9) | Oxcun cepsi(IV). Cepuucras Coenunenus cepwl: okcu cepbl(IV). Ceprucmas xucrioma v ee conu.
KHCJIOTA U €€ COJIH. XHUMUYECKHE CBONCTBA CEPHUCTOTO Ta3a M CEPHUCTON KHCIIOTHI.
XumMmudeckue cBoicTBa cynb(huToB. Peaknny nonHoro ooMeHa ¢
ydacTHeM CYJIb(HUTOB.
Kauecmegennvie peaxyuu na uonst @ pacmeope.
26(10) | Oxcun cepri(VI). Cepuast Coenunenns cepsl: okcua cepbl(VI). CepHast KUCIIOTa U €€ COJIH.
KHUCJIOTa U €€ COJH. XuUMHYECKHE CBOMCTBA CEPHOTO aHTUAPHUIA U CEPHOU KUCIIOTHI.
XuMHUECKHe CBOUCTBa CyIb(aToB. Peakny noHHoro ooMeHa ¢
ydactueM cyibdaroB. Kauecmeenuvie peakyuu Ha UOHbL 8 pacmeope.
27(11) | OkucouTenbHBIC CBOWCTBA CyIIHOCTh OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMNA C YUACTHEM
KOHLICHTPUPOBAHHON CEPHOU KOHLICHTPUPOBAHHON CEPHON KHCIIOTBHI.
KHUCITOTBI
28(12) | Asor. duznvecke u| [lomoxxenne azora u (ocdopa B NEPHOTUIECKON CUCTEME XUMUUIECKIX
XHUMHYECKUE CBOMCTBA. JJIEMEHTOB, CTPOCHHE HX aTOMOB. A30T, (U3MYECKHE U XHMHYCCKHE
CBOMCTBA, MOJIYYCHHUE U MPUMEHEHUE.
29(13) | AMMuax u ero cBoiicTBa. dusnveckre U XUMHUYECKHe CBOMCTBa aMMHaKa, IojyuyeHue,
MPUMEHEHHE.
30(14) | Conu ammoHHMs Costn aMMOHWUSI, COCTAB, MOJIyUIEHHE, CBOWCTBA, IPUMEHEHHE
31(15) | Ipaxrryeckas pabora Ne3 WHcTpyKTaX 10 TeXHUKE 0€30TIaCHOCTH TIPH MpoBeAieHny paktudeckoir | I[Ipaktudeckas pabota ¢
[Tonyduenune ammuaka u uzydenue | padotsl. [IpaBuia oOpamienus ¢ 1abopaTopHbIM 000PYI0BAHUEM. 3JeMEHTaMH UCCIICIOBAHUS
€ro CBOWCTB [Monyuenue aMMuaka U pacTBOPEHHE €ro B Bojie B3aumonericTeue
amMMuaka ¢ kuciaoramu [IpaBuia paboThl 10 HHCTPYKIIUH.
32(16) | Okcumpr a3oTa OKcHIBI a30Ta, COCTaB, MMOMYYEHHE, CBOWCTBA, TPUMEHEHHUE
33(17) | A3oTHas KHUCITOTA U €€ COJIH A3OTHas KUCJIOTa U €€ COJIH, COCTaB, MOJTyUeHHE, CBOMCTBA, IPUMEHEHHE.

OKUCIUTEIBHBIE CBOMCTBA a30THON KHUCIIOTHI
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34(18)

docdop u ero cBoicTRa

dochop. Amnorponus ochopa. DusnyecKue U XUMHICCKUE CBONCTBA
dhocdopa

35(19)

Coenunenus docdopa

Oxcun dhocdopa (V). OprodocdopHas KHCITIOTa B €€ COJIH, COCTaB,
MOJNTy9YeHUE, CBOWCTBA, IPUMCHEHHE

36(20)

Yraepo 1 ero aJuIoTPOIHbIE
MO UKATITIH

ITonoxeHue yrinepoaa U KpEMHHUS B IEPUOIUYECKON CUCTEME
XUMHYECKUX JIEMEHTOB, CTPOSHHE WX aTOMOB. AJUIOTPOITHBIE
Moandukanuy yriepoaa (anMas, rpadut, KapOuH)

37(21)

XHAMHYECKHE CBOHMCTBa
yrieposa.

OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA yriaepoaa

38(22)

Oxcupsl yrieposa.

YrapHBIi U YTIIEKHUCIBIN ra3, COCTaB, CTpOeHHe, (PM3HUECKUE U
XMMHYECKHE CBOWCTBA, IEHCTBHE HA OPTaHU3M, IIPUMEHEHHE

39(23)

VYTroJbpHas KUCIIOTa U €€ COJIH.

YronpHas kucnora u ee conu. [IpeBparienne kapOOHATOB B
ruapokap6oHaTsl. [IpuMeHeHne comneil yronbHOH KUCTIOThl XUMUYECKUE
BELIECTBa KaK CTPOUTENIbHBIE U TIOJIEJIOUHbIE MaTeprallbl (Mel, MpaMop,
M3BECTHSK).

40(24)

IIpaxTtrueckast padora Ned
[lomyduenue yrinekucioro raza u
HU3y4YCHHE €T0 CBOMCTB

HHCTpyKTaX MO TeXHUKE 0€30MIaCHOCTH MPH MTPOBEICHUH PAKTHIECKON
pabotsr. [IpaBuia obpamienus ¢ 1abopaTopHEIM 000pyIOBAaHHEM.
[TonyueHue yrieKUcIoro ra3a, KauecTBEHHask Peakiys Ha ero
OIIpe/ieNieHNe, N3yUeHUe CBOMCTB (B3aUMO/IEIICTBHE €T0 C U3BECTKOBOM
Bo10#) [IpaBmiza paboThl IO HHCTPYKIINH.

[IpakTudaeckas padora ¢
3JIEMEHTaMH UCCIICIOBaHUS

41(25)

Kpemnnii 1 ero coennHeHUs

Kpemnnii. Oxcua kpemunst. Kpemuanepas kuciaora. CHINKATHI
XVMUYeCKHe BellecTBa KaK CTPOUTENBHBIE U TIOJCIOUHBIC MaTePHAITBI
(cTexiI0, IIEMEHT).

42(26)

[IpakTrueckas padora 5
Pemenne skcrepuMeHTaATBHBIX
3aja4 1o reme «Hemeraimsr IV —
VII rpynn v ux coequHEHUs»

HHCTpyKTaXK MO TEXHUKE O€30MaCHOCTH MPH MPOBEICHUN MPAKTHUECKON
pabortsl. [IpaBuna obparmienus ¢ 1a60paTOpHEIM 000PYIOBAHUEM.
Penrenue sxcnepuMeHTanbHbIX 3a1a4 [IpaBria paboThl 0 HHCTPYKIIHH.

[IpakTryeckas pabota ¢
JIEMEHTAaMH UCCIIEI0BaHUs
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43(27)

Hewmeramnet IV — VII rpymnm u ux
COCIMHEHMSI

O00011IeHNE U CUCTEMATH3AIINS:

-XapaKTepU30BaTh XUMHUECKHE DJIEMEHTHI Ha OCHOBE HX TTOJIOKECHHS B
niepuoanueckoit cucreme /.M. MenneneeBa 1 0coOCHHOCTEH CTPOSHUS
WX aTOMOB;

-COCTaBIIATH CXEMbI CTPOEHHS aTOMOB AJIEMEHTOB MTEPHOAHMIECKON
cuctemsl /.. MeHneneena;

-XapaKTepU30BaTh 3aBUCHMOCTH (DI3UYECKUX CBOHCTB BEIIECTB OT THIIA
KPUCTANIMYECKOMN PEIIEeTKY;

-ONpeneNaTh  BHJ  XHUMHYECKOW  CBS3M B
HEOPTaHWYECKUX COCTUHEHHUSX;

-IIOHUMATh  CYIIHOCTb

XUMHUYECKUX  CBOMHCTB

HEMETAJUIOB M UX COSTUHCHUN

44(28)

KourponsHas padora No 2
o teme «Hemeramsr 1V — VII
TPYII U UX COCAUHEHHSD)

KoHTpomns 1 KOppeKIus mMpeIMETHBIX PE3yJIbTaTOB OCBOSHHUS TEMbI

3.MeTamabl u ux coequnenus (15 yacon)
45(1) | Oommas XapaKTepUCTHKA [TomokeHne METaJNIOB B IEPHOINYECKOM CHCTEME U CTPOCHHE UX JlaGopatopHblit OTIBIT.
METAJIOB aTOMOB. MeTajuin4eckas CBsI3b, METAJUINYECKas! KPUCTAIITHIECKas Paccmotpenue 00pas3uos
peméTka. @u3nyecKkue CBOMCTBA METAIIIOB METAJLIOB.
46(2) | Meramel B mpupoge u obume| HaxoxnaeHue metaiuio B pupoje. CnocoObl MOTyYeH s METAIIOB.
CIOCOOBI MX MOJTyYEeHHUS CrutaBsl
47(3) | XuMuueckue CBOMCTBA DNEKTPOXUMHUYECKUH P HAIPSDKEHUN MEeTalToB (Psil CTaHIAPTHBIX JlaGopaTopHBIi OMBIT.
METAaJIIOB. 3JIEKTPOHBIX ITOTEHIMAIOB METAJUIOB). XMMHUYECKHE CBOMCTBA METAJIOB | B3auMoneiicTBre MeTaioB ¢
(peakuuy ¢ HEMeTaIaM1, KUCJIOTaMH, COJISIMHU) C TOUKHU 3PEHUS pacTBopamMu COJIEH.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB
48(4) | LlenouHbie MeTAILIbI OO0mast xapakTepHCTHKA LIETOYHBIX METAIJIOB HA OCHOBE MX NoJoKeHust | JlabopaTopHbIil OIBIT.

B [ICXD 1 ocobeHHOCTEH CTPOSHHUS X aTOMOB.
Haxoxnenue B mpupoje, pu3ndeckre 1 XUMHIECKHE CBOMCTBA
LIEJIOYHBIX METAJUIOB.

O3HakoMIIeHHEe ¢ 00pa3amMu
BOKHEUIINX COJIEH HATpus,
KaJIMsl M KaJIbIIKs.
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49(5)

CoennueHus IIET0YHBIX

MCTaJIJIOB

XUMHYECKIEe CBOMCTBA OKCHJIOB M THIPOKCHJIOB IICIIOYHBIX METAJIIIOB C
TOYKHU 3pEHUS OKACITUTEIIEHO-BOCCTAHOBUTEIHHEIX MTPOIIECCOB U
ANIEKTPOJIMTHYCCKON  qucconumanuu. OO0JIaCTH MPUMEHEHUSL.

50(6) | llemounosemenbHbie MeTauTbl 1 | OOIMas XapaKTEpUCTHKA MIETOYHO3EMEIBHEIX METAUIOB Ha OCHOBE MX | JIaOOpaTOPHEIH OIBIT.
WX COCIMHEHUS MOJIOXKEHHUSI B TIEPUOJI. CHCTEME U OCOOCHHOCTEW CTpOoeHHsS MX aToMoB. | O3HAKOMIICHHUE C PUPOTHBIMU
Haxoxagenne B mpupone, Qu3MUECKHME ¢ XHMHYECKHE CBOWCTBA | COSAMHEHHUSMU KaJbIIHSL.
METOYHO3EMENIbHBIX METAJIOB M HMX COCIWHEHHWH C TOYKH 3pPEHHS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB M DIEKTPOIUTHYCCKOM
nucconmanyn. CoeIMHEHHS, MX CBOMCTBA M IPUMEHEHHUE
51(7) | XKéctkocts BOmel M CIOCOOBI €€| JKECTKOCTE BOEI.
yCTpaHEHUs! CriocoObl ycTpaHeHHs )KECTKOCTH BOJIBI B OBITY M Ha MTPOM3BO/ICTBE
52(8) | Amromunwmii: pusnIecKue U ®duznyeckre 1 XUMUYEeCKHe CBOMCTBA alIOMUHHUSA C TOUKH 3PEHUS
XUMHYECKHE CBOMCTBA OKHCIUTEbHO-BOCCTAHOBUTENBHBIX MPOIECCOB
53(9) | AmtomMuHMIi: HAXOXKACHHE B Haxoxnenue B mpupoze, moaydeHrne
MPUPOJIE, TOTyUCHHE.
54(10) | AmdorepHOCTD okcuaa 1 | AMpOTepHOCTh. AM(OTEPHBINH XapaKTep OKCHAA U THIAPOKCHIA JlaGopaTopHBbIE OTIBITHI.

THAPOKCHJIa AJTFOMHUHUA

AJIFOMUHUSA.

[Tomryuenue ruaporcuma
AJTFTOMUHUS.
BsaumoneiicTeue
THIPOKCHIA ATFOMUHUS C
KHCJIOTOH M IIENIOYBIO.
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55(11) | XKemne3o: HaXOXXICHUE B [MonmokeHue xene3a B MEPUOIMISCKON CUCTEME, OCOOCHHOCTH CTPOCHHUSI
IIPUPOJIE U CBOMCTBA ero aroma. ®U3NIeCcKue CBOMCTBA. 3HAKOMCTBO C IPUPOTHBEIMHU
COCJIMHEHUSIMH JKee3a.
XuMHUYecKre CBOMCTBA XKeJle3a ¢ TOUKH 3PSHHUS] OKUCITUTEILHO-
BOCCTaHOBHUTEJBHBIX MPOLIECCOB.
56(12) [Yepnas metamryprusi. CriaBbl [IpomblieHHbIH c1oco0 BIIIABKY YyTyHa U cTanu. [Ipumenenue.
pKeNe3a: YyryH H CTajlb.
57(13) | CoenuHenus xee3a 1 Ux Oxcupsl, ruapokcunbl u conu xenesa (11 u III). JlabopaTopHBbIE OIIBITHI.
CBOICTBA XUMHYECKUE CBOKMCTBA COCTMHEHUN KEIE3a C TOUKU 3PEHUS ITonyuenue
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB U AJIEKTPOJIMTUYECKON runpokcuna sxenesa(Il)
JIMICCOTIHAIIHH. U TUJPOKCHUIA
xenesa(ll).
58(14) | IlpakTrueckas pabora 6. HucTpykTax mo codmoaenuto npaewi Th npu padote ¢ 1abopaTopHbiM | BeinonaHenue
Pemenne  sKCIepUMEHTAIbHBIX | 00OPYIOBAaHUEM M XUMHUYSCKUMU peakTuBaMu. MccinenoBanre CBOMCTBa | MPAKTUIECKON
3a1a4 1Mo teme «MeTauiel M MX | M3y4aeMbIX BEIICCTB paboThI C
COEZIMHEHUDY PacrozHaBaHue ONBITHLIM ITyTeM HOHOB Fe?* u Fe¥', JJIEMEHTAMH
Pabota mo nHCTpyKIUH HCCICIOBAHNA
59(15) | KonrponbHas pabora Ne 3 KoHTpoib 1 KOppeKITus MpeIMETHBIX Pe3yIbTaTOB OCBOCHUS TEMBI

1o TemMe «MeTalibl 1 uX
COCOAUHCHU

4.IlepBoHayaibHble CBeleHUsI 00 OPraHuy

eckmnx BenrecTBax (9 yacos)

60(1)

[lepBOHaYaNbHBIE CBEICHUS O
CTPOCHUU OPraHUYCCKUX BCUICCTB
N3omepus. YupouieHHas
KITACCU(UKAIHS OPTaHUYECKUX
COEIMHEHUI

HepBOHa'-IaJ'H)HI)Ie CBE€ACHUA O CTPOCHUUN OPraHUYCCKUX BCUICCTB.
OCHOBHBIE NOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX COCTUHEHUI
AM.

Bytneposa. M3omepus. YnporieHHas KiiacCu(pUKaIis opraHIIecKuX
COEIMHEHHH M0 CTPOEHHIO YTIIEPOTHOTO CKEJIETa MOJIEKYJIBI U 110
HAIMYUIO B MOJIEKYJie (PYHKIIMOHAILHOU TPYIIITHI
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61(2)

YrneBomoposl: Kiaccuukarus
M CBOMCTBA.

MCTaH, 9TaH, OTHUJICH, alICTHJICH: (bHSI/IIICCKI/Ie 1 XUMHYCCKHUC CBOﬁCTBa,
IIPUMCHCHHUCE. TlonsATHE O MUKINYIECKUX YTiI€eBoaopoaax.

62(3) | WcrouHuku yrieBogopoIOB: [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOA0B. HedTh, mpupoHbIii ra3, yroib,
NPUPOAHBIN Ta3, HeYTh, YrOiIb UX MPUMEHEHHE
XUMHYECKHE 3arps3HeHNE OKPYKAIOMIEH CPEIbl U €r0 MOCIEACTBHS
63(4) | Kucnopoacomepsxarine CrupThl (METaHOI, STAHOJI, TTUIEPHH ), KaK MPEICTaBUTEITH
COCIMHEHHUS: CITUPTHI. KHCJIOPOJICOACPIKAIINX OPraHUIeCKUX COeAMHEHHI: COCTaB, CBOMCTRA,
npuMeHeHue, GU3N0IOrHIeCKas Pollb.
64(5) | Kucnopoaconepikamue VYKcycHasi, CTeapuHOBasi, OJICMHOBAsI, AMHHOYKCYCHAs — COCTaB,
COCZIMHEHMSI: KapOOHOBEIE CBOICTBa, IPUMCHEHHE.
KHCIIOTHI.
65(6) | buonornyecku BakHbIC BellecTBa | buonornueckass posib KUpoB. Xumus W nuima. KanopuitHocTb
— JKHPBHIL. KHUPOB.
66(7) | buonornvecku BaKHbIC BeIllecTBa- | [ JI0KO3a — BaKHBIH MOHOcaxapua. HaxoxaeHue B IPUPOIE.
YIJIEBOJBL. ®otocuHTe3. bronoruyeckas pois.
67(8) | buomormuecku BaxkHbIE BemecTBa- | benku — 6uonoaumepnl. Coctas u GyHKIMK O6€aK0B. Pojis 6ekoB
Oenkw. B nutanun. KanopuitHocTs OeKoB.
68(9) | Ypok — urpa «B MHpEe XUMHUI» O060011eHre 1 KOppeKLuus 3HaHUH
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I'paduk KOHTPOJIBHBIX U MPAKTHYECKUX PadoT

8 kanace
Ne ni/m Bua pa6oTnbi Harta no niiany Jdarta no ¢axry

1 [Tpaktuaeckas pabora Nel
«IIpuémsl 6e30macHO paboThI ¢ 000PYIOBAaHHEM U
BemecTBaMy. CTpoeHHE IIIaMEHN

2 IIpaktrueckast pabora Ne2
«O4ncTKa 3arps3HEHHON TOBAPEHHOM COITH»

3 IIpakTudeckas padbora Ne3
«ITpu3Haku NpoTEeKaHUsI XUMUUYECKUX PEAKIIHI»

4 Kontponbshas padora Nel mo teme «I[lepBoHauanbHbIe
XUMUAYECKHE TTIOHITU)

5 [Tpaktuueckas padbora Ne 4
«lony4enue, cBONCTBA KUCIIOPO/Ia, KAUECTBEHHAs
peaxuys Ha €ro ONpeeICHHE»

6 [Tpaktuueckas padbora Ne 5
«lTomydeHue, CBOMCTBA BOAOPOA, KAYECTBEHHAS PEAKIUS
Ha €ro OIpECICHUE

7 [Mpaktuueckas pabora Ne6
«lIpurotoBneHue pacTBopa CoJu C ONPEACIECHHON
MacCOBOH 0JIei paCTBOPEHHOTO BELIECTBAY

8 KonTtponbsnas padora Ne 2 mo remam «Kucmnopo.
Bonopoxa. Bona»

9 [IpaxTrueckas pabora N7
«Pemenune SKcrepuMEHTANBHBIX 33134 110 TEME
«OCHOBHBIE KJ1aCChl HEOPIaHUUECKUX COECAMHEHUI.

10 Kontponbhas padora Ne3mo teme
«OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCIMHEHHI»

11 Kontponbhas pabota Ne4 no Temam «lleproanyeckuii
3akoH. CtpoeHue atoma. CTpoeHHUE BEIIECTBA.
XuMuueckas CBSI3b»

HNTOI'O xoHTpOIBHBIX paboT 4
MPAaKTUYECKUX paboT 7
9 kaacc
Ne i/t Bun paGoTsl JlaTta no miany Harta no dpakry

1 ITpaktuueckas padora Nel
«Peakuiun HOHHOTO OOMEHaY

2 KonrtponbHas padora Nel mo Teme «XuMHUUYeCKHe
peaxIum»

3 [Mpaktuyaeckas padora N3
«IlomyyeHne aMMuaKa v U3y4eHUE €ro CBOUCTB»

4 [IpakTnyeckas padota Ne 4
«ITonyueHue yriieKuciioro raza 1 M3y4eHue ero CBOMCTBY

5 [pakTrdeckas padora Ne 5
«Pemenne OKCIICPpUMEHTAJIBHBIX 3a1a4 110 TEMEC
«Hewmeramnel IV — VII rpynn 1 UX COeTUHEHUS»

6 Kontponbnas pabora Ne2 o reme «Hemeramnsr IV — VII

TPYIII U UX COCAUHEHUS
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7 [IpakTudeckas pabora Ne6
«PerieHne SKCIEPUMEHTANTLHBIX 33724 110 TEME
«MeTasibl U UX COCTUHCHUS

8 Konrtponbras padora Ne4 o reme «llepBoHadanpHbIC
CBEJICHHS 00 OPraHMYECKUX BEIICCTBAX)

HUTOI'O KOHTpONBHBIX padoT
MPAKTHICCKUX padoT

o

TemaTn4eckoe IJIaHUpOBaHUE

8 kiacc
Tema KosaunuyecTBO 4acos
1.IlepBoHaYaIbHBIE XUMUYECKHUE MTOHSATHUS 24 yaca
2.Kucnopoa. Bogopon 11 gacos
3 Bopna. PactBopsl 7 yacoB
4.0OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUIN 13 yacos
5. Ctpoenue atoma. [lepuoauueckuii 3aKOH U EPUOJUUECKAsI CUCTEMA 6 JacoB
xumudeckux sneMmenToB J[.M1.MenaeneeBa
6.Ctpoenue BemecTBa. XUMHUIECKas CBS3h 7 qacoB
UTOIro 68 yacos
9 kaace
Tema KoaunuyecTBO 4acos
1. Xumudeckue peakiuu 16 yacos
2.Hemertamnst IV — VI rpynn u ux coeguaeHus 28 gacoB
3.MeTajuiel ¥ UX COCIUHEHUS 15 yacos
4.IlepBoHayanbHbIe CBEACHUS 00 OPraHNUECKUX BELIECTBAX 9 gacos
UTOIoO 68 acos
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