MyHnununanbHoe Ka3éHHOE 00111e00pa30BaTEeIbHOE YUPEKICHUE
OCHOBHas 0011e00pa3oBaTebHas 1koJa ¢. Bos
[Tuxanckoro MyHMIIMNIaILHOTO OKpyra KupoBckoil o0nactu

" MognucaHo uMppPoBON NOANUCHIO:
MYHULMNANBHOE KASEHHOE MYHULWNAJIbHOE KA3EHHOE

YYPEXAEHVE OCHOBHAA YYPEX/IEHWE OCHOBHASA
OBLLUEOBPA3OBATE/IbHAA ~ OBLUIEOBPA3OBATE/NbHAR LLIKOMA
LLIKOJTA C. BOA MMKAHCKOTO  C. BOA MIXKAHCKOTO
MYHUMLIMMAIbHOTO OKPYrA  MYHULIANATIBHOTO OKPYTA

- KMPOBCKOW OBIACTY
KPOBCKOW OBJACTY [Hata: 2023.10.16 17:08:23 +03'00'

Pabouas mporpamma mno npeamety «XuMus»
(mpenmeTHast 06s1acTh «ECTECTBEHHOHAYYHBIE TIPEAMETHD )
Jutst 9 kinacca Ha 2023-2024 yueGHblii roa
(0a30BbIl YpPOBEHB)

CocraBuTenb TPOrpaMMBl:
YUYUTEIh MaTEMATUKH
JlockytoBa Hartanes AHaTtonbeBHa

c.Bosg 2023



BBenenue

1. Il1anupyemMbie pe3yJbTaThl OCBOEHHS YY€OHOI0 MpeaAMeTa XUMHH.

[Ipy w3yuyeHUM XUMHUM B OCHOBHOW IIKOJE OOECIEUMBACTCA JOCTHIKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3ynbTaToB.

JInyHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIMOHHOM cpepe — UyBCTBO rOPJOCTHU 32 POCCUICKYIO0 XUMUYECKYIO HAYKY, TYMaHH3M, OTHOILICHUE
K TPYZY, LEIeyCTPEMIICHHOCTD;

e (opMHPOBaHHE LIEHHOCTHU 3/JOPOBOTO U OE30MaCHOr0 00pa3a KU3HU; YCBOCHHUE ITPABWII MHAUBUIYAIBHOTO U
KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEACHMSI B UPE3BbIUANHBIX CUTYALUSIX, YTPOXKAIOUINX KU3HU U 310POBbIO JIIOJEH;

® B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODPY AalibHEHIIeN 00pa30BaTe/IbHOM TPACKTOPUH;

® B [103HABATEJILHON (KOTHUTUBHOM, UHTEJUIEKTYalIbHON) chepe — yMEHHE YIpaBiIsaTh CBOECH MO3HABATEIbHOM
NEATENbHOCTBIO.

e (opMHUPOBAHHE OCHOB HKOJIOTMUYECKOM KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOITMYECKOT0
MBILUICHUS, Pa3BUTHE OIBITA HKOJIOTUYECKU OPUEHTUPOBAHHON Pe(PIEKCUBHO-OIICHOYHON U MPAKTUYECKON J1EATEIbHOCTU
B )KU3HEHHBIX CUTyaLHsIX;

MertanpeaMeTHbie:

® YMEHHE CaMOCTOSITEILHO OMPEIEISATh 1IEJIM CBOEr0 00yUEHHUs, CTABUTh U (DOPMYJIMPOBATH J1JIs C€Osl HOBBIE 33J1auu B y4&oe u
NIO3HABATEIbHOM AEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH NTO3HABATEIbHON JIEATEIIbHOCTH;

® YMEHUE CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JOCTHMIKEHUS IIeJiei, B TOM YHUCJI€ aJbTepHATUBHbBIEC, OCO3HAHHO BHIOMpATH



HauOosee 3p(HeKTUBHBIE CIIOCOOBI PEIIeHUs YUEOHbIX U MMO3HABATEIbHBIX 33/1a4;

® YMEHHE COOTHOCHUTBH CBOM JECHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMHU, OCYLIECTBIATh KOHTPOJIb CBOEU IEATEIBHOCTH B
IpoLecce JOCTUKEHUS pe3yJibTaTa, ONpeNessaTh CIOoCOObl ACHCTBUI B paMKaxX MpPEJIOKEHHBIX YCIOBUWA M TPeOOBaHMIA,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIOILLEUCS CUTYaLUEH;

® YMEHHUE OLICHUBATh [IPaBUWIIBHOCTH BBIIIOJIHEHUS YUEOHOH 3a7aun, COOCTBEHHbIE BO3MOKHOCTHU €€ peLIeHMS;

® BJIa/ICHUE OCHOBAMH CaMOKOHTPOJIS,, CAMOOLIEHKHU, IPUHATHUS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BBIOOpA B y4eOHOI
Y TIO3HABATEIbHOM AEATEIBbHOCTH;

® YMEHHE OMNpEACNATh NMOHATHA, CO3/1aBaTh 00OOIIEHUS, yCTaHABIMBATh AHAJIOTWH, KJIACCU(DUIMPOBATH, CAMOCTOSTEIHHO
BbIOMpATh OCHOBAaHUA M KPUTEPUHU Uil KiacCU(UKAIMU, YCTaHABIMBATh IMPUUYMHHO-CIIECTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKOE pacCyKJIeHUE, yMO3aKIUeHHe (MHAYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI;

® YMEHUE CO3/1aBaTh, NMPUMEHATh U NPEOOpPa3OBbIBaTh 3HAKU M CHMBOJIbI, MOJEIM M CXEMbl JJSl PELIECHUS y4eOHBIX U
IIO3HABATEIIbHBIX 3a/1a4;

® YMEHUE OpPraHU30BbIBAaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUMTEJIEM U CBEPCTHUKAMH; pabOTaTh
MHIMBUIyaJIbHO U B TPYIIE: HaXOAUTh OOIlee pEelIeHNEe U pa3peliaTb KOHQIUKTHI HA OCHOBE COIVIACOBAHUS MO3ULMH U
yuéTa UHTEpPECOB; (POPMYIMPOBATh, APIYMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU € 3a1a4€ii KOMMYHUKALIUU JIJIS1 BBIPAKEHUSI CBOUX
YqyBCTB, MBICJIEI U TOTPEOHOCTEN; TNIAHUPOBAHUS U PETYJISIUN CBOEH AESITEIbHOCTH; BJIaJIEeHUE YCTHON U MUCbMEHHOM
pEeYbl0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

e (opMupoBaHWe U pa3BUTHE KOMIIETEHTHOCTHM B 0O0JIACTH UCIIOJb30BaHUS HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH;

e (opMupoBaHUE U PA3BUTHE IKOJIOTUUECKOTO MBIILICHUS, YMEHUE MPUMEHATh €r0 B MMO3HABATEILHOM, KOMMYHUKATUBHOM,
COIMAILHOM MTPaKTUKE U MTPOGECCUOHAIBHOW OPUEHTAIIUH.

IIpeamernsbie:



1.B no3naBarenbHOU cepe:

® J1aBaTh OMNpPECICHUS U3YUYCHHBIX MOHATHI: «XUMUYECKUUN 3JIEMEHT», «aTOM», «HOH», «MOJIEKYJa», IIPOCThIE U CIOKHBIE
BEIIECTBA», «BEIIECTBO», «XUMUYECKass (opMyiia», «OTHOCUTEIbHAS aTOMHAs Maccay, «OTHOCHUTEIhHAs MOJCKYJSIpHAS
Maccay, «BaJEHTHOCTbY», «CTENEHb OKUCIEHUS», «KPUCTAJUIMYECKAs] PELIeTKa», «OKCUIbDY, «KHCIOThDY, «OCHOBAHUS»,
«coam», «aM(pOTEPHOCTbY, «UHIUKATOP», «IEPUOJUYECKUA 3aKOH», «IEpHOJUYECKas TabNHIA», «U30TOMBDY,
«XMMHYECKAs CBS3bY», «IJEKTPOOTPUIIATEIIBHOCTEY», «XUMHYECKasi PeaKIus», «XMMHUYECKOE YpaBHEHUE», «TC€HETHYeCKas
CBSI3b», KOKUCJIEHUE», KBOCCTAHOBJIEHUEY, «JIEKTPOJIUTUYECKAS JUCCOLUALIU, KCKOPOCTh XUMUYECKON peakumn»;

® OIKCaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MTPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® OMKCHIBATh U Pa3IMYaTh W3YUCHHBIC KIACChl HEOPTaHMYECKUX COCIMHEHUH, MPOCThIC U CJIOKHBIC BEIIECTBA, XUMHUECKUE
peakuuu;

e KjaccUuPUIMPOBATH U3YUYCHHBIC OOBEKTHI U SIBJICHUS;

e jie/IaTh BBIBOJABI W YMO3AKJIIOUEHUS W3 HAOIIOJCHUM, HM3YyYEHHBIX XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBa HEM3YUYEHHBIX BEIIECTB M0 aHAJIOTUU CO CBOMCTBAMU U3YUYCHHBIX;

® CTPYKTYpUPOBATh U3yUEHHBII MaTEepUal U XUMUYECKYIO HH(OPMAIIKIO, TOJYYEHHYIO U3 APYTUX UCTOUHHUKOB;

® MOJEIMPOBATH CTPOCHHUE aTOMOB 3JIEMEHTOB -3 Mepruo10B, CTPOEHUE IPOCTHIX MOJIEKYJI;

2.BIIECHHOCTHO — OPHEHTALIMOHHOM cepe:
® aHAJIM3UPOBATh U OILICHHWBATH MOCIEACTBHUS IJS OKpY)KaloIIeld Cpeabl OBITOBOM M MPOU3BOJICTBEHHOW EATEIBHOCTH
YeJI0BeKa, CBA3aHHOM C IepepadOTKOM BEIIECTB;
3. B tpynosoii cdepe:
® NIPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT;
4. B cdepe 0e30macHOCTH KU3HEACATEILHOCTH:

OKa3bIBATh MEPBYIO MTOMOII ITPU OTPABIICHUAX, OKOTAX U IPYTUX TPaBMaX, CBI3aHHBIX C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM.



2. Coep:xanue yuyeOHOI 0 nmpeamMera
1. BBenenue. O0mas XxapakTepuCcTUKA XUMHYECKHX 3JIEMEHTOB U XUMHYecKuX peakuuii. [lepuognueckuii
3aKkoH M Ilepuognueckas cucrema xumu4eckux 3jieMmeHToB [.U.Menaeneesa. 11 yacos.
Crpoenue aroma. Xummnueckas cBsizb. CTpoeHue Beniectna. Kitaccel Heopranmueckux coequuenuid. Coiictsa BemecTB. [lonsTue
00 2JIEKTPOIUTHYECKON TUCCOLMAIIMHU. DIEKTPOIUTHI M HE 3JIeKTPoJuThl. OcHOBHBIE NTooxeHuss TOJ[. MonHbIe ypaBHEHUS
peakiuii. Kucinotsl, ux knaccudukanus. Jucconuaiuys Kuciaot u ux cBoiictra B ceete TO/[. OcHOBaHUs, UX KiaccupUKAITuU.
Jucconmanus ocHoBaHUM U ux cBoictBa B cBere TO/. Conn, ux nucconuaius u csoiictsa B ceere TO/. ['maponus.

2. MeTtamiabl. 14 yacos.

[Tonoxenue 3nmemMeHToB — MeTaiioB B Tabsuue [I.1. MenneneeBa u 0coOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyeckue cBOCTBa
METAJIJIOB. XMMUYECKHE CBONCTBA METAJJIOB. DJIEKTPOXUMHUUECKUN Psii HAPSDKEHUH MeTaiioB. Metasuibl B mpupoje. O6mue
CHoco0bI noxyyeHust MeTauioB. [IpuMmenenue metamnoB. Cnaaser memannos. Kopposus memannos. 1lllenounsie MeTabl.
[Ileno4yHO3eMHIIBHBIE METaJUIBL. AIFoMUHUE. JKeies30.

3. NMpaktukym -1«CBoiicTBa coeTMHEHNIT MeTALIIOB». 1 yac.
4. Hemerasuibl. 24 yaca.

OO0m1as xapakTepuCcTUKa JIeMEHTOB-HeMeTaioB. [IpocThie BelecTBa-HEMETaIIbl, KX COCTaB, CTPOEHUE, OOIMEe CBOMCTBA U
nosnyuyeHue. Bonopon. BomopoiHbie U KUCIOPOAHBIE COEMHEHHS HeMeTaIIoB. ['anorensl. OO0I1as XxapakTepucTHKa 3JIEMEHTOB
NOJArPYIIIBI KUCIOPOAA U UX MPOCTHIX BEIECTB. buonocuueckue @pynxkyuu xarvkoeenoé Kucnopoa. O3oH. Kpyeosopom
Kuciopooa 6 npupoo. Cepa. Annotponust v cBoiictBa cepbl. CepoBonopoa. Cynbshunsl. Kucnopoacoaepxaiiye coeIMHEHUS
cepbl. CepHas kucnota Kpyzoeopom cepol 6 npupood. O011ast XapaKTepUCTHKA 31€MEHTOB MOArPYIIbI a30Ta. Mcmopus
OMKPbIMUS INEMEHMO0o8 noocpynnel azoma. A30T — npocrtoe BemecTBo. Ammuaka. Conu ammonust. Oxeuji. O0mias



XapaKTePUCTHUKA 3JIEMEHTOB MOATPYMIIbI yraepoaa. YTiaepo — MPOCTOe BelecTBO. Kpyeosopom yanepooa é npupoode. OKCUbI
yriepojia. YrojpHas Kuciora u ee conu. Kpemuuii u ero coiictBa. CoeIMHEHU KPEMHM.
5. IIpakTukym-2«CBOMCTBA COCAUHECHUI HEMETALJIOB». 3 Yyaca

6. Kparkue cBeeHusi 00 OpraHu4eCKuX coeuHeHUusX. 4 yaca

Heoprannyeckue u oprannyeckue BeIecTna. Y rieBo0poaAbl. MeTaH, 3TaH, IPOIaH KaK NpeaesIbHbIE YIIIEBOAOPOAbI. DTUIOBBIN
CIHPT, €T0 MOIy4YeHHEe, IPUMEHEHUE U (PU3UOIOTHYECKOe AeicTBHE. TpexaTOMHBIN CIIUPT IMNIULEPHUH. AMUHOTPYIITA.
AMUHOKHCIIOTBL. AMUHOYKCYCHAasi Kuciota. benku (mpotennsi),
X QYHKIUU B )KUBBIX OpraHu3Max.

7. O0o0meHne 3HAHNI 10 XUMHH 32 KYPC OCHOBHOM MIKO0JIbI. [IoAroTOBKAa K rocyapcTBeHHOH MTOr0BOi

arrecranuu (OI'J). 8 yacos.

3. TemaTHuecKO€ IUIAHMPOBAHNE C YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJAMMBIX HA OCBOE€HHME KAXK/I0ii TEMbI




Hazpanue riaBbl

KomnnyecTBo yacoB

BBG,ZICHI/IG. O6H13.51 XAPAKTCPUCTHKA XUMHUYCCKUX JJICMCHTOB U XUMHUUYCCKHUX peaKuHﬁ.

[Tepuoanueckuii 3akoH u lleproanyeckas cucteMa XMuMUYECKUX 3JIEMEHTOB
JI..MenneneeBa

11

2 Merauibl 14
3 IIpakTukym -1«CBoMcTBa COEAMHEHN METAIIIOBY» 1
4 Hemeraiusr 24
5 [TpakTukyM-2«CBOKCTBA COCTMHEHUN HEMETAIIOBY 3
6 Kpatkue cBegeHust 00 OpraHu4eCKUX COEIUHEHUAX 4
7 O06o00611eHre 3HaHUI IO XUMHH 33 Kypc OCHOBHOM 1Kokl [lonrotoska k I'MA. 8
8 Peseps 3
Hroro 68

MpunoxeHue 1




KaneHnapHO-TeMaaneclcoe INIAHHPOBAHHUE KypCa « XuMHs» JJIA 9 kJiacca.

Ne | Tema ypoka | lata JJIeMEHTBI COIePKAHMS Ils1anupyemble pe3yJabTaThI
n/ n| ¢ IIpeamernbie MertanpeamerHsie Y'Y I JInyHOCTH
n J| a ble YY ]I
a| K
H| T
BBenenue. O0masi XapakTepucTHKAa XUMHAYECKHUX 3JIEMEHTOB U XMMHUYeCKNX peakuuii. [lepuoanyecknii 3aKoH u
nepuonvecKas cucreMa xumuueckux jieMeHToB /I.M.Menpgenaeena. (114.)
1- | XapakrepucTtu oG HBI MHCTPYKTAX 10 UL [ pryy g PeryJsiTHBHBIE: CTaBAT DopMHpPYIO
2 | KAXMMHUYECKOT Yanavrenucrura vyMyye- XapaKkTepru30BaTh y4yeOHbIE 3aJa4l Ha OCHOBE T
~vATA ATANATITA TIA
0 DJIEMEHTA Ha nanawenmany g [[CXD JLU. | XUMHYECKHE COOTHECEHUS TOTO, YTO YK€ OTBETCTBEH
OCHOBAHHUH Menzeneesa. ANEMEHTHI 1-3 —T0 W3BECTHO U YCBOCHO yYallUMCs, | HOC
ero JleMoHCTpanus: Moenn nepro/jia o ux 1 TOT'0, UTO €I HEU3BECTHO OTHOILICHHE
MOJIOKEHUS B aTOMOB 3JIEMEHTOB 1-3 —r0 nosnoxxenuto [ICXD Ilo3HaBaTeJbHBIE:CAMOCTOATEN | K YUCHUIO
[Tepnoguueck IIEpUOA0B .. Menpneneena. BHO BBIJICNISIOT U (POPMYTUPYIOT
0i1 cucteme Lllonyuam MIO3HABATEJIbHYIO LIEJIb
. . B03MOIHCHOCTD KommyHukaTuBHbIe: hopmMynup
Menneneesa HAYYUMbCsL: YIOT COOCTBEHHOE MHEHHE U
ONMCHIBATh ITO3ULMIO, 33/1a10T BOIIPOCHI,
U3YUYCHHbIE OOBEKTHI | CTOSIT MOHSTHBIE ISl MapTHEPA
KAaK CHCTEMBI, MOHSTHUS
PUMEHSIS JIOTUKY
CHUCTEMHOT0 aHAJIN3a
3. | AmdoTepHbIe [TonsiTHE O TIEPEXOAHBIX Hayuamcsa: PeryasituBHbIe: [IposBisiroT
OKCHUJBI U aneMeHTax. AM(OTEpHOCTb. | XapaKTepU30BaTh [IpuHUMAIOT U COXPAHSIOT no0posxena
TUAPOKCUBI ['eneTnueckuil psa XUMHUYECKHE CBOMCTBA | y4eOHYIO 3a/1auy, YUUTHIBAIOT TEJIBbHOCTb,
NEPEXOTHOT03JIEMEHTA. aM(OTEPHBIX OKCUIOB | BBIJCJIICHHBIE YUUTEIEM OT3bIBYMBO
Jlab.ombIT: 1.ITonydyenue Y TUJAPOKCUOB,; OPHUEHTUPBI JEHCTBUSI B HOBOM CTh, KaK




TUJPOKCUAA IUHKA U UCIIOJIb30BATh NIPU y4eOHOM MaTepuaie B ITOHUMAHUE
UCCIIEJOBAHNE €0 CBOMCTB XapaKTEPUCTHUKE COTPYAHUYECTBE C YUUTEIEM YyBCTB

BEILIECTB MOHSTHE Ilo3HaBaTe/ibHBIE: JPYTHUXITIO]T

«amM(pOTEPHOCTHY, CraBst u GopMyIHpYIOT el u

IIPOBOJIUTH OIIBITHI, npo0ieMy ypoka, CONEPEIKUB

NOATBEPKAAIOLINE CaMOCTOSITEJILHO CO3/Iat0T aHue UM

XUMHUYECKUE AITOPUTM JAEATEIIBHOCTH IIPU

CBONCTBaA penIeHr: mpooIIeMbl

amdoTrepHbIX Okcu10B | KoMMyHUKaTHBHBIE:

Y TUJPOKCHJIOB; [IposABASIOT aKTUBHOCTH BO

Honyuam B3aUMOJCHCTBUM ISl PELICHUS

803MONCHOCD MMO3HABATEIbHBIX U

HAYYUMbCsL: KOMMYHHUKAaTHUBHBIX

OCO3HaBaTh 3HaYEHHUE | 3a]1a4(3a4at0T BOIPOCHI,

TEOPETUUECKHUX bopMyIMpPYIOT CBOU

3HAHUM JJIs1 3aTpyAHEHHUs], IPEIIararoT

IPaKTUYECKOMN MOMOIIb B COTPYIHUYECTBE)

NEeATEIbHOCTU

YeJI0BEKa
[Tepuoanueck Crpyktypa [TICXD JI.1. Hayuamcs: PeryasiTuBHbIE: Onpenens
15051 MenneneeBa. CTpoeHue OIIUCHIBATH U [ImaHupyrOT CBOM AEUCTBUA B IOT CBOXO
3aKOH U atoma. OU3HYECKUN CMBICT XapaKTepu3oBaTh COOTBETCTBUHM C IIOCTaBJIECHHON JINYHYIO
[lepnoanuecka HOPSKOBOTO HOMEPA, HOMepa | TabaudHyto hopMy 3a/1a4el U yCIOBUSAMHU €€ MTO3UILIUIO,
s1 CHCTEMA nepuoaa, Homepa rpymmnsl xu- | [ICXD JI.1. peanu3zanuu aJICKBaTHY
. W. MHUYECKOTO 3JIEMEHTA B Menaeneena; nenarhb 10
MenneneeBa B [ICXD JI.1. Menneneesa. YMO3aKJIKOUYEHU O Ilo3HaBaTe/ibHbIE: CTABST nuddepenn
CBETE yUYECHUS [IpuunrHBI U3BMEHECHUS XapakTepe u3MeHeHus | U GOPMYJIHUPYIOT LU U MPOBAHHYIO
0 CTPOEHUH CBOWCTB XMMUYECKHUX CBOMCTB XMMHYECKUX | TpOOJIeMbl YpOKa; OCO3HAHHO M | CAaMOOIICHK




arToMa

JIEMEHTOB U UX COETUHEHUN

3JIEMEHTOB C MPOU3BOJILHO CTPOSAT B YCTHOM U | Y CBOUX
B IEpUOJAX U Ipymmnax, yBEJIMYEHUEM 3apsJI0B | MUCbMEHHOU hopme YCIIEXOB B
rnaBHbIX noarpynmnax [ICXD | atomubIX saep. yueoe
J.1. Menneneesa, Ilonyuyam KoMMyHuKaTHBHbBIE:
JeMoHCcTpanusA: pa3jInUHbIE | BO3MONCHOCHb Brnanenune MOHOIOTMYECKOU U
dbopmbl TabIHUIL HAYYUmMbCsi: JUAJIOTUYECKO hopMaMu pedu
IIEPUOIUYECKON CUCTEMBI. IIPUMEHSATH 3HAHUSA O
Jla0.onbIT: 3aKOHOMEPHOCTSX
2.MonenupoBaHue IIEPUOIAYECKON
noctpoeHus [lepuoauueckon | CUCTEMbI XUMUYECKUX
cucremsl JI.1. MenaeneeBa 3JIEMEHTOB JIJIS
0OBSICHEHUS U
IPEIBUICHUS] CBOMCTB
KOHKPETHBIX BEIIECTB
XuMH4ecKast XuMHUYeCKasi OpraHu3arus Hayuamcsa: PeryasitTuBHble: paboTaTh 1O dopmupos
OpraHu3alus YKUBOW U HE)KUBOM MPUPOJBI. | XapaKTEpU30BaTh IJIaHy, UCTI0JIb3YS CIIELHUAIBHO aHue
YKUBOU U XHUMHUYECKHI COCTaB s/Ipa, XUMUYECKUH COCTaB 10100paHHbIE CPENICTBA. Y MEHUE | OTBETCTBEH
HEXUBOU MaHTHH U 3€MHOU KOPBI. KUBOW KIIETKW; COCTAB | OLEHUTH CTENIEHb yCIIE€Xa WIH HOT'O
IIPUPOBI XUMHUYECKHE JJIEMEHTHI B A/1pa, MAaHTUH 3€MHOM | HEyCIeXa CBOEU AEATEIbHOCTU OTHOILIEHUS
KJIETKAX KUBBIX OPTaHU3MOB. | KOPBI, ITo3naBartesbHbBIE: K YYEHUIO

Makpo- 1 MUKPODIJIEMEHTBHI.
HemoncTpanus:Monens
CTPOEHHUS 36MHOTO 11apa B
IIONIEPEYHOM pa3pese

Honyyam
803MONCHOCD
HAY4YUmvCsl.
OOBSICHATH MHP C
TOUYKH 3pEHUST XUMUU

AHAJIN3UPOBATh, CPABHUBATH U
000011aTh U3yUYCHHbIC TOHATHS.
Crpouts noruueckoe
paccykeHue, BKIoJas
YCTaHOBJIEHUE MPUYUHHO —
CJICICTBEHHBIX CBA3EH.
[IpencTeiars nHGOpMAIIUIO B
BHJIE PUCYHKA




KoMmmyHnkaTuBHbBIE:
OrtcranBaTh CBOXO TOUKY 3pPEHUS,
IPUBOJIUTH APTYMEHTHI,
HOATBEpKJasi MX (pakTamu

Knaccudukarg
ust
XUMHAYECKHUX
peakiun no
pa3TUIHBIM
OCHOBAHHSIM

O000111eHIE CBEEHUN O
XUMHUYECKUX PEAKITHSIX.
Knaccudukaius XuMHIeCKUX
pEaKUHil 0 pa3INnYHbIM
OCHOBAHMSIM:

COCTaBYy U YHUCIY
pearupyomnmx u
00pa3yroIUXCs BEIIECTB,
TerioBoMy 3G dexTy,
HaIPaBJICHUIO, U3MEHECHUIO
CTENCHEH OKUCIICHUS
AJIEMEHTOB, 00Pa3yIOIIUX
pearupyrolue BellecTna,
¢aze, UCIIOJIH30BAHUIO
KaTaJm3aTopa.

JIab. onbITHI:

3. 3amenicHue KeIe30M MeIU
B pacTBOpeE cyJib(aTta Meau

(1D

Hayuamcsa:
YCTaHaBJIMBATh
MPUHAJJIEKHOCTh
XMMUYECKOW pEaKIuu K
ONIPEACICHHOMY TUILY
10 OJIHOMY W3
KJTaCCU(DUKAITMOHHBIX
MPU3HAKOB: 1) 1o uucity
U COCTaBY UCXOJHBIX
BEILIECTB U IIPOJIYKTOB
peakiuu (peakiuu
COCMHEHUS,
pasyoKeHus,
3aMelIeHus U 0OMEeHa);
2) MO BBIACICHUIO WUJTH
MOTJIOUIEHUIO TETUIOTHI
(peakuuu
AK30TEPMUYECKHUE U
SHJOTEPMHUYECKUE);

3) Mo U3MEHEHHIO
CTENEHEN OKUCIICHUSA
XUMUYECKUX DJIEMEHTOB
(peakuuu
OKHUCJIMTEIBHO-

PeryasituBHbIe:

Briasuraror Bepcum perieHus
po0JIeMbl, 0OCO3HABATH
KOHEYHBIN PE3YJIbTAT

IIo3HaBaTeabHbIE:
Bri6upaior ocHOBaHUS U
KPUTEPHUH JIJIS

KJ1accupuKanuu
[Ipeobpa3oBbIBATH
MHGOPMAITUIO U3 OJTHOTO BU/IA
B JIPYroi U BEIOUPATh AJIs ceOsl
ya00Hyt0 Gopmy pukcamuu
IpeCTaBICHUs HHPOPMAITUU

KoMMyHUKATHBHbBIE:
OtcranBaTh CBOIO TOUKY
3peHUs, IPUBOAUTD
apryMEHTBI, TOATBEPKIAs UX
¢dakramu. Paznuuats B ycTHOM
peur MHEHHe,
JI0Ka3aTeNbCTBA, TUIIOTE3BIL,
TEOpuu

Onpenens
10T
BHYTPEHHIO
10 TIO3HITUIO
oOydJaromu
XCs Ha
YpOBHE
ITOJI0KUTE]T
BHOT'O
OTHOIIICHUS
K
oOpasoBate
JLHOMY
mporieccy,
ITOHHMAOT
HEOOXO0aUM
OCTb
YUICHUS




BOCCTAHOBUTEJIHHBIC);
4) no oOpaTumMocTu
npoiiecca (peakiuu
oOpaTumbIie U
HEOOpaTUMBIC);
Honyuam
803MOIHCHOCTD
HAy4ubcs: COCTaBISATh
MOJIEKYJIIPHBIC U
MIOJTHBIC NOHHBIE
ypaBHEHUS TI0
COKpAIICHHBIM HOHHBIM
YPaBHEHUSIM.

ITonstue o
CKOPOCTH
XUMHUYECKOM
peakuuu

IToHsTHE O CKOpOCTH
XUMUYECKOUN pEAKIINH.
@DakTOopHl, BIUAIOIINE HA
CKOpPOCTb XUMHUYECKUX
peaKIuu.
JdeMoHcTpanuu:
3aBUCUMOCTh CKOPOCTH
XUMHUYECKOU peakiuu OT
HPUPO/JIBI pearupyromux
BEILIECTB. 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU
peaKIuy OT KOHLIEHTPALINT
pearupyronmx BeIecTs.
3aBUCHUMOCTb CKOPOCTH
XUMUYECKOUN pEaKLUU OT

Hayuamcsa: Ha3bBaTh
(bakTOpHhI, BIUSIOIINE
Ha CKOPOCTh
XUMHUYECKOUN peaKIuu
1 OOBSICHATH UX
BIIMSIHUE HA CKOPOCTh
XAMUYECKOW pEaKInu;
Ha3bIBaTh (DAKTOPHI,
BIIMSIIOIIME HA
CMEIIIEHHE
XUMHUYECKOr0
paBHOBECHSI.

Lonyuam
B03MOJUCHOCTD

PeryasiTuBHbIE:
CaMOCTOSITEIEHO OOHAPY )KHBAIOT
1 GOpMYyIHPYIOT IPOoOIEMY.

Ilo3naBaTte/ibHbBIE:
BBIABIAIOT NPUYKHBI U
caenacTBus sBiaeHuil. Ctposrt
JIOTUYECKHUE PACCYKICHMUS,
YCTaHABJIMBAIOT IPUUYNHHO —
CJICICTBEHHBIC CBS3H

KOMMyHI/IKaTI/IBHLIe:
Y4uuThIBAIOT Ppa3HbIC MHCHUA U
CTPEMATCA K KOOpAHWHALIUK
Pa3JIMYHbIX 1'[03I/IHI/Iﬁ B

IIpossnsatoT
YCTOMYUBBI
i yueOHO —
MO3HABATEN
bHBIN
MHTEPEC K
HOBBIM
o0MM
crocobam
pelLIeHus
3a1a4




IJIOIIAX CONTPUKOCHOBEHUS
pearupyronmx BeIecTB
(KKUTISAIIANA CITOM).
3aBUCUMOCTh CKOPOCTH
XUMHYECKOU peakiiuu OT
TeMIEpaTypbl pearupyroumx
BEILIECTB.

JIa6. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peakiuy OT
MPUPOIBI pEArUPYIOLIUX
BEILIECTB HA IPUMEPE
B3aUMOJCUCTBAM KUCJIOT C
MeTajaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOHN
pEAKUMH OT KOHIIEHTPALNKU
pearupyronMx BeIecTs Ha
MpUMEpPE B3aMMOICHCTBUS
IMHKA C COJITHOM KHCIIOTOMN
Pa3IMYHOM KOHUEHTPALUU.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU peakIuu OT
IJIOIIAY CONMPUKOCHOBEHUS
pearupyromnmx BEIecCTB.
7.MonenupoBaHue
CKUMSIIETO CHOS».

8. 3aBUCHUMOCTb CKOPOCTH
XAMHUYECKOU PEAKIIUU OT

HAYYUmuCsi:
MPOTHO3UPOBATH
pe3yIbTaThI
BO3J1EUCTBUS
pa3InYHbBIX (aKTOPOB
Ha U3MEHEHHUE
CKOPOCTH XMMHYECKOU
peaKIINH;
MIPOTHO3UPOBATH
pe3yIbTaThI
BO3JICUCTBUSA
pa3nnyuHbIX (AaKTOPOB
Ha CMEIICHHUE
XHMHUYECKOTO
paBHOBECHS

COTpyAHHYECTBE, (DOPMYIUPYIOT
COOCTBEHHOE MHEHHUE U TTO3ULIIIO




TeMIIEPaTypbl pearupyromux
BEIIIECTB HA IPUMEPE
B3aUMOJICUCTBUSA OKCHIA
menu( IT) ¢ pactBopom
CEpHOM KUCIIOTHI PA3JIMYHON
TEMIIEPATYPBI

Karanusaropsl

KaranusaTopsl u katanus.
NHrubuTopsi.
AHTHOKCHUJAHTHI.
JdemoncTpanuu:
I'oMOreHHBIM U reTepOoreHHbIN
KaTtanu3bl. DepMEHTATUBHBIN
katayin3. UHrubupoBaHue.
JIa0.onbITHI:

9. Paznoxxenue

MIEPOKCH/Ia BOJIOPO/IA C
MIOMOIIBIO OKCHJA MapraHia
(IV) u karanassl. 10.
OO6HapyxeHHE KaTajia3bl B
HEKOTOPBIX MMUILEBBIX
MpPOaYyKTax.

11. Uarubuposanue
B3aUMOJICMCTBUS KUCIIOT C
METAJUIAMU YPOTPOIIMHOM

Hayuamca:
UCIIOJIb30BaTh MPU
XapaKTePUCTHUKE
MIPEBPAICHUN BEIIECTB
MOHSATUSA
«KaTaauzaTopy,
«UHTUOUTOPY,
«aHTHOKCHJIAHTBI»,
MIPOBOJIUTH HECIIOKHbIC
XUMHYECKHUE OMBITHI U
HaOJIIOIEHUS 3a
W3MEHCHUSIMH CBOMCTB
CBOMCTB BEIIIECTB B
MPOLIECCE MPEBPALICHUH,
cobmoate npasuia Th
n OT.

Ilonyuam 6o3modncnocmo
Hay4yumoCcsl: TpaMOTHO
oOpalatbcsi ¢
BEIIIECTBAMU B
MMOBCETHEBHOM KM3HHU

PeryasitTuBHblie:
YUUTBIBAIOT IPABUJIO B
MJIAHUPOBAHUU U KOHTPOJIE
criocoba peleHus,
OCYLLIECTBIISIFOT ITOLIATOBbIN
KOHTPOJIb

IHo3znaBaTe/ibHBIC:
CaMOCTOATENBHO CO3/1A0T
ITOPUTM AEATEIbHOCTUT NPU
penieHuu npoodeM
Pa3JIMYHOIO XapakTepa
KoMMmyHuKaTHBHBIE:
JlorosapuBarorcs o
COBMECTHOM AESITECILHOCTH,
OPUXOAAT K o01emMy
pEUICHUI0, B TOM YUCIIE U
CTOJIKHOBEHUIO UHTEPECOB

YcBoeHue
paBUI
WHIUBUTya
JIBHOT'O U
Oe3oImacHorT
0
[IOBEIECHUSA
BUC,
YTOXKarOIIU
X J)KM3HHU U
3JI0POBBIO
JIoien
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O06006meHue n
cuCTeMaTHu3all
WS 3HAHUH I10
TEeME

Hayuamca: o600mars
3HAHUA U
IIPEJICTABIISATh UX
cxeM, Ta0IuIl,

PeryasituBHbIe:

BHocaT He0OX01MMBIE
KOPPEKTHUBBI B JICUCTBUE I10CIIE
€ro 3aBEPIICHUS HA OCHOBE €ro 1

«BBenenue. IIpe3eHTaluN ydera Xxapakrepa CIeJIaHHbIX
O06mmas o1rnOoK
XapaKTEepPUCTH IHo3HaBaTe/bHBIE:
Ka CTposiT peueBO€ BbICKa3bIBAHKE B
XUMHAYECKUX YCTHOHM M TUCbMEHHOU hopme
AJIEMEHTOB U KommykaTuBHbIE:
XUMHUYECKUX KOHTPOJIUPYIOT AEUCTBUSA
peaKuuil. rapTHepa
[Tepnoguueck
W 3aKOH U
MepeoInuecKa
a1 cucTema
JN.
MengeneeBa»

11 | KoutpoabHas KonTpoJib npeaMeTHBIX U Hayuamcsa: PeryasituBHbI€e: OCYIIECTBISIIOT | BoIpaxkaror
padoralNel METanpeIMETHBIX YU4ECOHBIX IIPUMEHSTH IIOLIArOBbIA Y UTOTOBBIN aZIEKBaTHOE
10 TEME JEUCTBUM 11O TEME « IIOJIyYE€HHBIE 3HAHUS U | KOHTPOJIb 110 PE3yJIbTaTy ITIOHUMAaHUE
«BBeneHue Bgenenue. chopMHUpOBaHHbBIE IHo3HaBaTe/IbHBIE: MIPUYUH
Ob6mias OO6m1as xapakTepucTruKa YMEHMUS ISl PEIICHUST | CTPOSIT PEYEBOE BBICKA3bIBAHHUE B | yCIIEXa U
XapaKTEPUCTH XUMHUYECKUX y4eOHBIX 3a/1a4 YCTHOM U MUCbMEHHOU dhopme Heycnexa
Ka 3JIEMEHTOB U XUMUYECKUX KoMMykaTuBHBIE: YYUTHIBAIOT | YYEOHOM
XUMHUYECKUX peakuuil. [lepuognueckuii pa3HbIC MHEHUS M CTPEMSITHCS K | IESITEIILHOC
3JIEMEHTOB U 3akoH u llepuognueckas KOOPJMHAIIMU PA3TUYHBIX TH
XUMHUYECKHUX CHUCTEMA XUMHUYECKUX IIO3ULIMN B COTPKYITHUYECTBE




peaKiuu.

JJICMCHTOB

[Tepnoguueck . 1. MenpaeneeBay
WU 3aKOH U
nepeoinuecKa
a cucrema
..
MewneneeBay
Tema 1. Metaaabi(15 4.)

12 | [Tomoxenue [TonoxeHne MeTaoB B Hayuamca: PeryasituBHble: Onpenens
DJIEMEHTOB- Ileproanueckon cucreme XapaxKTepu3oBaTh IIprHUMAIOT U COXPaAHSAIOT IOT CBOXO
METaJJI0B B XUMHUYECKHUX DJIEMEHTOB METaJIJIbI 110 UX y4eOHYI0 3a/1auy, IUIAHUPYIOT | TUYHYIO
[Tepnoguueck J1. . Menpeneena. noJioxkenuto B IICXD CBOM JICHCTBUS B MO3UILIHUIO,
OH CHUCTEME Merannndeckas J.M.Menneneena, COOTBETCTBHHU C aJICKBaTHY
. N. KpUCTAJUIMYECKas pelieTKa u ONHUCHIBATh CTPOCHUE MOCTaBJICHHOM 3aJjaue U 10
MenpeneeBa u METaJUIMYECKasi XUMHYECKast (dbu3nYecKre CBONCTBA | YCIIOBHSMU €€ peaanu3aiuu nuddepent
O0COOCHHOCTH cBs13b. O0mue pusznueckue MeTaJIIOB, O0OBACHATH, | [lo3HaBaTeIbLHBIE: MPOBAHHYIO
CTPOEHHUS UX CBOMCTBA METAJLJIOB. 3aBUCUMOCTb CBOMCTB | MICIIOIB3yIOT 3HAKOBO — CaMOOLICHK
aTOMOB. CmutaBbl, UX CBOMCTBA U METAJIJIOB OT UX CHMBOJIMYECKHE CPEJICTBA y CBOUX
dusnyeckue 3HaYCHHUE. nonoxkenus [ICXD KommykaTuBHbIE: YCIIEXOB B
CBOWCTBA JdemoncTpanuu: JA.N.Menneneena; ApPryMEHTUPYIOT CBOIO yuebe
METaJJIOB. OO6pa3libl CIIJIaBOB TIlonyuam MO3ULUIO U KOOPJIUHUPYIOT €€
CnnaBsl B03MONCHOCHD C MO3ULMH NAaPTHEPOB B

HAY4UmMbCsl: COTPYAHUYECTBE
MIPOTHO3UPOBATH

CBOMCTBA HEU3YUYECHHBIX
JIEMEHTOB U UX
COCJIMHECHHUI HAa OCHOBE




3HAHUU O
MEPUOANIECKOM
3aKOHE.
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XUMHAYECKUE
CBOMCTBa
METAJJIOB

XHUMHUYECKHUE CBOMCTBA
METAaJJIOB KaK
BOCCTAHOBHUTEJICH, a TAKXKE B
CBETE MX MOJIOKCHUS B
BJIEKTPOXUMHUYECKOM Py
HaIPSDKEHUM METAJIOB.
JdemoncTpanuu:
BzaumopeiicTBrue METaJJIOB C
HEMeTaJlJIaMH.

JIa0. onbITHI:
12.B3aumMojieiicTBHE pacCTBOPOB
KHCJIOT M COJICH ¢ METaJIaMU

Hayuamca: onuceiBath
CBOMCTBA BEIIIECTB HA
OCHOBE HaOJIIOJIEHUH 3a
UX TIPEBpAIlCHUSIMU,
JIEMOHCTPUPYEMBIMU
YUYUTEIEM,
HCCJICIOBATh CBOMCTBA
BEIIECTB B XO/¢
BBITTOJIHCHUS
71a00paTOPHOTO OIBITA,
JieNaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX
CBOMCTB METAJIJIOB B
MepUoJIax U rpymrax.
Honyuam
B803MOINCHOCHb
HAY4UmsCsi:
MIPOrHO3UPOBATH
XHMHUYECKHE CBOMCTBA
HEU3YUYECHHBIX
3JIEMEHTOB U UX
COCJIMHCHUI Ha OCHOBE
3HAHUU O
MEePUOANIECKOM
3aKOHE.

PeryastuBHble:
[TocTtanoBka yueOHOM 3a1a4n
Ha OCHOBE COOTHECEHHUS TOIO,
YTO U3BECTHO U YCBOEHO , U
TOTO, YTO €I1I¢ HEU3BECTHO
ITo3HaBaTe/bHBIE:
BriaBuxeHue runores, ux
000CHOBaHHE,
JI0Ka3aTEeIbCTBO

KommykaTuBHBIE:
Y4aBCTBYIOT B KOJIJICKTUBHOM
00CYXKICHUH npo0JieM,
NPOSIBIISIIOT ~ aKTUBHOCTH ~ BO
B3aMMOJICHCTBHH TUIS
pelieHus KOMMYHUKAaTUBHBIX
Y TI0O3HABATEIbHBIX 3a/1a4

DopMuUpyro
T YMEHUS
HCII0JIb30Ba
Th 3HAHUS B
OBITY




14 | Mertamibl B Mertanisl B mpupoje. O6mue Hayuamcsa: cocraBiars | PeryasiruBHbie: I'opnocth
MPUPOJE. CIOCOOBI UX TOJTYUYEHUSI. YpaBHEHUS peaklui , | YUUATHIBAIOT IPABUJIO B 3a
O6mue JIa0. onbITHI: JIeXKAINX B OCHOBE IJIAHUPOBAHUM U KOHTPOJIE POCCHICKY
CIOCOOBI UX 13. O3HakoMJIeHHE C pyAamMu MOJIYYSHHS] METAJIOB. | crioco0a AeCTBuUs 10 HAYKYy
MOJTy4YCHUS xenesa 14. OxpammBanue Honyuam Ilo3HaBaTe/ibHbBIE:
IJIAMEHU COJISIMU IIETIOYHBIX B03MOIHCHOCD Hcnonb3yroT 1onck
METAJIOB Hay4umuvCcs: TPUBOJIUTH | HEOOX0AMMON MH(pOpMaIUn
MpPUMEPHl YPABHEHUM | JUTSI BBIOJTHEHUS y4eOHBIX
peaKIuu, JISKAIIUX B 3aJlaHUM C UCIIOJIb30BAHUEM
OCHOBE y4eOHOH JIUTEepaTypbl
MPOMBIILICHHBIX KommykaTuBHbBIE:
CcriocOOOB MOMY4YEHUsI | YUUTHIBIOT pa3Hble MHEHUS U
YyTryHa U CTaju. CTPEMSITHCS K KOOPIMHALIUU
pa3JIUYHBIX TO3ULIUM B
COTPYAHUYECTBE
15 | Pentenue PacueTHble 3amaun mo Hayuamca: peuatb PeryasitTuBHbie: OsBnanenue
pacyeTHBIX YPaBHEHUSIM XUMUYECKUX pacueTHble 3a1auyu 1o | OLEHUBAIOT MPABUIBHOCTD HaBbIKaMU
3a1a4 c peaKkuii, TPOTEKAIOIINX C YpaBHEHUSM BBIIIOJTHEHUS ICUCTBUS HA JUTSL
MIOHATUEM Y4aCTHEM METAJUIOB U UX XUMHYECKUX PEAKLINM, | YPOBHE aJICKBAaTHOM IIPaKTUYeC
maccosas 00 COEIMHEHU ITPOTEKAIOIIUX C PETPOCIIEKUBHOM OLIEHKH KOU
8viIx00a yyactueM MetaiuioB 1 | [lo3HaBareabHbIE: JIESATENBHOC
npooykma UX COCIMHEHUH. Bri6uparot Haubomnee TH

Honyuam
803MONCHOCTD
HAy4yumoCs: pemarb
OJIMMITHAHBIE 3a/1a4H.

3¢ (HEeKTUBHBIE CTIOCOOBI
pelieHus 3a1a4,
KOHTPOJUPYIOT U OLEHUBAIOT
IIPOLIECCUU PE3YIBTAT
NEeSTENbHOCTH
KomMmykaTHBHBIE:




KoHTponupyrotT neictBus
napTHepa

16 | ITonsiTue o Koppo3sus merannos u cnocods! | Hayuamcs: PeryasituBHbIe: Ymenue
KOppO3UH 00pbOBI ¢ HEll UCIIOJIb30BaTh IpU PaznuuaroT crioco6 u UHTETPUPO
METaJIJIOB XapaKTEepPUCTUKE pe3yJsbTaT AeUCTBUS BaTh

METaJIOB U UX Ilo3naBaTe/ibHbIE: NOJIyYECHHBI
coeMHeHu moHsATHs | Bnagerot obmum npuemom € 3HaHUs B
«KOppO3Usl METAJUIOBY», | PELLEHUs 3a/1a4 IIPaKTUYEC
«XUMHYECKAS KomMykaTuBHBIE: KHX
KOPPO3HSI», JloroBapusarorcs o YCIIOBUAX
«QNEKTPOXUMHYECKAs] | COBMECTHOM JI€ATEIBLHOCTM,

KOPPO3Hs», HAXOUTh | IPUXOAAT K o0LIeMy

CIOCOOBI 3aIHUThI PELICHHIO

METaJJIOB OT KOPPO3UHU.

Honyuam

B03MOJICHOCD

HAYYUMbCA :

IPUMEHATh 3HAHUSA O

KOPPO3HH B JKU3HHU.

17 | lllenounsie OO6mas XxapakTepucTUKa Hayuamwvca: naBathb PeryasituBHbIe: PazButue
MeETaJlIbL: HIEJIOYHBIX METAJIJIOB. METalIbl | XapaKTEPUCTUKY [TnanupyroT cCBOU AEHUCTBUSA B | OCO3HAHHOT
oO1mast B nipupoje. OO01iue cnocoObl UX | IMIETOYHBIM METANIAM | CBSI3U C OCTaBJICHHOM 0,
XapaKTEPHUCTH nosiyueHusi. CTpO€HHE aTOMOB. | IO UX MOJDKEHUIO B 3aJ1a4eil U yCIOBUSIMU €€ YBaXUTEINb
Ka [IlenouHble MeTAIIBI — I[ICX5 pelIeHus HOI'O U

IIPOCTHIE BEIIECTBA JA.N.Menneneesna, Ilo3HaBaTe/bHBIC: nobpoxena
uccienoBarb cBorctBa | CTaBAT U GOPMYIHUPYIOT UEAH | TEITBHOTO
IIEJIOYHBIX METAJUIOB — | U IPOOJIEMBI ypoKa OTHOILIEHUS
Kak npoctbix Beulects. | KommykaTuBHbIe: K Ipyromy




Honyuyam
603MOIICHOCb
Hayyumocs: TpPaMOTHO
oOpaIarbcsi ¢
BEILIECTBAMU B
IMOBCEAHEBHOM JKU3HH.

AJZIEKBaTHO UCTOJIB3YIOT
pedeBbie CpeaCTBa IS

3 PEeKTUBHOTO perIeHus
KOMMYHUKATUBHBIX 33]1a4

YEIIOBEKY.
Ero
MHEHHIO,
CIIOCOOHOC
TH BECTH
JIHAJIOT C

JpyTUMHA
JOAbMHU

18

CoennHenus
[IEJIOYHBIX
METAJLIOB

Baxueiimme coennHeHus
HIEJIOYHBIX METAJIOB —
OKCH/IbI, THIPOKCH/IBI U COJIU
(xJopuabl, KapOOHATHI,
cysbdathl, HUTPAThI), UX
CBOWCTBA U IPUMEHEHHUE B
HapOJHOM XO3SIICTBE.
Kanuiineie ygoOpeHus.
JdeMoHcTpanuu:

OOpa31ibl MIETOYHBIX U
HIEJI0YHO3EMENIbHBIX METAILIOB.
BzaumopeiictBue HaTpus,
JIUTHUSL C BOJOM.
B3anmoneiictBrue HaTpus €
KHCJIOPOJIOM

Hayuamcs:
XapaKTepU30BaTh
(du3nueckue u
XMMHUYECKHUE CBOMCTBA
OKCHJIOB U
TUJPOKCHUJIOB
LIEJIOYHBIX METAJIIOB,
COCTaBJISATh
XUMUYECKUE
YpaBHEHHS,
XapaKTEPU3YIOLINE
CBOMCTBA LIEJIIOYHBIX
METAJIJIOB, PEIIATh
«IETIOYKUY
IIPEBPALLECHUMN.
LHonyuam
B03MONCHOCHID
HAYYUMbCsL:

COCTAaBJIAATh KL CITOYKH»

MIPEBPAILICHUM.

PeryasituBHbie:
YUUTBHIBAIOT IPABUJIO B
MJIAHUPOBAHUU U KOHTPOJIE
criocoba pemieHust
Ilo3naBaTtesbHBIE:
Hcnonp3yroT OUCK

HE00X0 MO HH(pOpMAITUU
JUTS BBITIOJTHEHUS y4eOHBIX
3a1aHUM C UCIIOJIb30BAHUEM
y4eOHOM JIUTPATypbl
KommykaTuBHbIE:
Y4uTHIBaIOT pa3Hble MHEHUS U
CTpPEMSATCS K KOOPAUHALIUU
Pa3JIMYHBIX MO3ULIUH B
COTPYAHUYECTBE




19 | Hlenouno3eme OO6m1as xapakTepucTuKa Hayuamuvca: naBatb PeryasitTuBHble:
JIbHBIC 3JIEMEHTOB IJIaBHOM MOATPYIIILI | XapaKTePUCTUKY [InanupyroT cBOM JIEUCTBUS B
METAaJLIBI: II rpynmet. CTpoeHUEe aTOMOB. IEJIOYHO3EMEIIbHBIM CBSI3H C ITOCTABJICHHOM
obOmas [Ilenouyno3eMenbHbIC MeTajjiaM 1o uxX 3a7a4ei U yCIOBUSIMU €€
XapaKkTepUCTU METaJLJIbl — MPOCTHIE nokenuto B [ICXD peleHus
Ka BeIllECTBA. J.M.Menneneena, Ilo3HaBaTeJabLHBIE:
XapaKTepPU30BaTh CraBsat 1 GOpMyITUPYIOT IETH
COCTaB aTOMOB, 1 TIpo0JIeMBbI ypoKa
uccienoBath cBoiictea | KommykaTtuBHbIe:
HIEJIOYHBIX METANIOB — | AJIEKBATHO UCIIOIb3YIOT
KaK MPOCTHIX BEIIECTB. | pEUYEBbIE CPEACTBA ISl
Tonyuam 3¢ (HEKTUBHOTO pEIICHHUS
603 MOIHCHOCMb KOMMYHHMKATUBHBIX 3a7a4
HAY4Yumwvcs: TPaMOTHO
oOpaiatbcsi ¢
BCILIECTBAMH B
ITOBCETHEBHOM KU3HH
20 | Coennnenus Baxneiimue coefuHEeHU Hayuamcs: PerynsituBHbIe:
IIEJIOYHO3EME IEJIOYHO3EMEIIbHBIX XapaKTepPU30BaTh Y4uTHIBaIOT IPABUIIO B
JIBHBIX METaJIJI0OB — OKCHJIBI, dbuznyeckue u MJIAHUPOBAHUM M KOHTPOJIE
METaIJI0B TUIAPOKCHUIBI M COJU (XJIOPUIBI, | XUMHUYECKHE CBOMCTBA | crioco0a perieHus

KapOOHATHI, HUTPATHI,
cynbdarsl, hocdatsr), ux
CBONCTBA U IPUMEHEHUE B
HapOJHOM XO3sIMCTBE.
JdemoncTpanun:
B3aumonencTBue Kajablys ¢
BoaoM. B3anmMoielicTBue

OKCHUJIOB H
TUAPOKCHUIOB
HIEJIOYHO3EMENBHBIX
METaJIOB, COCTABIISATh
XUMUYECKUE
ypaBHEHUS,
XapaKTEepU3YIOIINE

Ilo3HaBaTe/bHBIE:
Hcnone3yroT nouck
HEe00X0IMMOM HH(pOpMauu
JUTS BBITIOJTHEHUS! y4E€OHBIX
3aJIaHUU C UCIIOJIL30BaAaHUEM
y4eOHOM JIUTpaTypbl
KomMmykaTHBHBIE:

Pa3Butue
OCO3HAHHOT
o,
YBKUTEIIb
HOT'O U
n00poxena
TEIBLHOTO
OTHOIIIECHUS
K IpyTOMY
YEJIOBEKY.
Ero
MHEHHUIO,
CIIOCOOHOC
TH BECTHU
JIHAJIOT C

JIPYTUMHU
JIFOJIbMH




MAarHusi ¢ KUCJIOPOJIOM.
JIa0. onbITHI:

CBOMCTBA IIEITOYHBIX
METaJJIOB, peliaTh

Y4uuThIBAIOT Ppa3HbIC MHCHUA U
CTPEMATCS K KOOpJAHWHALIUN

15. B3anmoielicTBUE KAIBLUSA C | KUEMTOYKH» PAa3IUYHbIX O3ULUH B
BoJIoM. 16. [Tonyuenue MPEBPALLICHUM. COTPYJHUYECTBE
TUAPOKCHUIA KAJIBLUS U Hlonyuam
VCCIIEIOBAHUE €TO B03MOICHOCb
CBONCTB HAYYUMbCsi:
COCTaBJIATH «LEIIOYKU»
IIPEBPAIICHUN
21 | AmromMuHui — Crpoenne atoma, pusndeckue | Hayuamocs: naBatb PeryasituBHble: dopmupyrO
NIEPEXOIHBIN Y XMMUYECKHUE CBOMCTBA XapaKTEPUCTUKY [InaHupyrOT CBOM IEUCTBUA C | T UHTEPEC K
JJIEMEHT. AIFOMHUHUS KaK ITPOCTOTO QIIOMHUHUS TI0 €TO IIOCTABJICHHOW 3a7aueil U KOHKPETHO
dusunyeckue u BEII[ECTBA nospkeHuto B [ICXD YCIIOBUSIMU €€ PELICHUs, My
XUMUYECKUE JA.N.Menneneesna, OLIEHUBAIOT IIPABUIIBHOCTH XUMHUYECKO
CBOWCTBA XapaKkTepu30BaTh BBITIOJIHEHUS IEUCTBUS My
AIIFOMUHUSL. COCTaB aToMa, Ilo3naBarte/ibHBIC: DIIEMEHTY
[Tonydenue u XapaKkTepu30BaTh CaMOCTOATENBHO BBIIEISIOT U
IIPUMEHEHHUE busnyeckue u bopmyaupyroT
QIIFOMHAHMS XUMUYECKUE CBOMCTBA | IIO3HABATEIBHYIO LIEIIb,

aJTIOMHHUS, OOBSICHATH
3aBUCUMOCTh CBOMCTB
aJIIOMHHHS OT €r0
nonoxkenus B [ICXD
J.M.MeHnneneena,
OOBSICHSITh MPUUUHBI
XUMHYECKOU
MHEPTHOCTH aTFOMUHMUSL.
Lonyuam

UCIIOJIB3YIOT OOITUE TIPUEMBI
peuieHus 3a1au
KommykaTuBHbIE:
JlomycKaroT BO3MOKHOCTD
pa3JIMYHBIX TOUYEK 3PEHUS, B
TOM YHCJI€ HE COBMAJIAIONINX C
ux codctBeHHou. 1
OPUEHTUPYIOTCS HA MO3UIUIO
napTHepa B OOLLIEHUU U




B03MONCHOCINb
HAY4Uumuvcsi: TPaMOTHO
oOpaiatbcsi ¢
BEIECTBAMU B
[IOBCEIHEBHOM KU3HU

B3aUMOJENCTBUN

22 | CoequHeHus CoenuHeHus aTtOMUHUS — Hayuamcs: PerynasituBHbIe: DopMUpyro
QIFOMUHUSA — OKCHJI U TUAPOKCHU], UX XapaKTEepU30BaTh YUUTBIBAIOT IPABUIIO B T yMEHHUE
OKCHJI U aM(pOTepHBIN XapaKTep. duznyeckue u IJIJAHUPOBAHUU U KOHTPOJIE UHTETPUPO
TUJIPOKCHJT, UX Baxneiimme coian aarOMUHAS. XUMHUYECKHE CBOMCTBA | CIIOCO0A peIIeHUs BaThb
amM(pOTEepHBII [IpumeHenune anoMUHNSA U €r0 | okcuaa u rugpokcuaa | IlozHaBaTebHbIE: MIOJIyYCHHBI
Xapaxrep. COCIMHEHNH. QIIOMHUHMSA, COCTABIATh | Mcrons3yroT mounck € 3HaHHS B

JIad. onbITHI: XUMUYECKUE Heo0xoauMoi nHpopmanuu MIPKTHYECK
17.Ilonyuyenue YpaBHEHHS, JUTSI BBITIOJTHEHUS! y4e€OHBIX YIO JKHU3Hb
TUAPOKCUA ATIOMUHUS U XapaKTEepU3YIOLINE 3aIaHUH C UCIIOJIb30BAHUEM
UCCIIEOBAHNE CBOICTBA AIIOMUHUSA, | y4eOHOU JIUTpaTyphI
€ro CBOWCTB. pelaTh «UEHOYKH» KommykaTuBHbIE:

MIPEBPALLECHU. KonTtponupyrot aeiicteue

Ilonyuam napTHepa

803MONCHOCD

HAYYUMbCsL:

COCTaBJIATH «LEIIOYKU»

MIPEBpPAIICHUN

23 | Keneszo — Pacnionoxenue xenes3a B Hayuamwbca: naBatb PeryasituBHbie: dopmMupyrO
JJIEMEHT [ICXS/1.1. MenneneeBa u XapaKTEPUCTUKY [ImaHUpyIOT CBOM AEHCTBUS C | T UHTEpEC K
VIIrpynisl cTpoeHue ero aroma. Pusuye- | xKeuae3a IO €ro IIOCTaBJICHHOU 3aJa4ey U KOHKPETHO
no00YHOU CKHE U XMMHUYECKUE CBOMCTBA nospkeHuto B [ICXD YCIIOBUSIMU €€ PELICHUs, My
NOATPYIIIBI. xenesza — npocroro Beniectsa | J.M.Menneneesa, OIICHUBAIOT MTPABUIIBHOCTD XUMHYECKO
Pusnyueckue u XapaKTepU30BaTh BBITIOJIHEHUS ICUCTBUS My




XUMUYECKHE COCTaB aToOMa, Ilo3naBaTeJibHBIE: AIIEMEHTY
CBOWCTBA XapaKkTepu30BaTh CaMOCTOATENBHO BBIIEISAIOT U
xKeesa. busnueckue u bopMyaupyIOT
Haxoxnenue B XUMUYECKUE CBOMCTBA | IO3HABATEIIBHYIO LIEIb,
IPUPO/IE. xKeesza, O0bSICHATh UCIOJIB3YIOT OOIIUE MPUEMbI

3aBUCHMOCTb CBOICTB | PEIICHUS 3a/1a4

Kesesa OT ero KommykaTuBHbBIE:

nosnoxxenus B [ICXD JlommycKaroT BO3MOXKHOCTb

JA.N.Menneneena, Pa3IMYHBIX TOYEK 3PEHUS, B

HCCJIEI0BATh CBOKMCTBA | TOM YHCJIE HE COBMAIAIOIIMNX C

JKeJesa B X0JIe ux coOcTBeHHOM. U

BBITIOJTHEHUS OpUEHTHUPYIOTCS HA TIO3ULIUIO

71a00paTOPHOTO OMbITa, | MAPTHEPA B OOIIEHUH U

OIHCHIBATH B3aMMOJIEUCTBUU

XUMUYECKUHI

HKCIIEPUMEHT.

Honyuam

603MOICHOCD

Hay4yumocs: TpPaMOTHO

oOpararbcsi ¢

BEILIECTBAMH B

ITOBCEIHEBHOM KU3HU

24 | CoenuHeHus ['enernueckue psiabl Fe*'u Fe* Hayuamca: PeryasituBHble: PazButue

xenesa +2,+3 Baxnenmue conu xeinesa. XapaKTeprU30BaTh YUUTBIBAIOT IPaBUJIO B OCO3HAaHHOT
ux 3HaueHue xene3a busnueckue u IUTAHUPOBAHUU U KOHTPOJIE 0,
KauyeCTBEHHOE U €ro COeIMHEHUH TSt XUMHUYECKHE CBOMCTBA | CItOcO0a pelieHus YBaXUTEINb
OIIpENICIICHHUE. IPUPOABI U HAPOJIHOTO OKCHUJIOB U Ilo3naBaTeJibHBIE: HOTO U
['eneTnyeckue XO35MCTBA. TUAPOKCUIOB Kene3a, | Mcnonap3yroT NoucK no0posxena




psiasl Fe™ JdemoHncTpanuu. COCTaBJISITh HE00X0 MO HHpOpMAITUU TEJIbHOTO
Fe®. B3aumojelicTBue MeTaIoB ¢ XUMUYECKUE JUJIS1 BBITIOJTHEHUST YYEOHBIX OTHOIIICHUS
HeMmetayiamu. [lomydyeHue ypaBHEHUS], 3aJIaHU# C UCTIOJIb30BAHUEM K IpyToMy
ruapokcuoB xenesa (II) u XapaKTepU3yIOIIe y4eOHOM JIUTPATypPbl YEJIOBEKY.
(I10). cBolicTBa coenuHennit | KommykaTtuBHbIe: Ero
JIa0. onbITHI: &Kese3a, MPOBOAUTH YUuTHIBaIOT pa3Hble MHEHUS U | MHEHUIO,
18. B3aumojielicTBue kene3a ¢ | KaUeCTBEHHbIE CTPEMSATCS K KOOPAUHALIUH CIIOCOOHOC
COJITHOU KHCJIOTOM. peaxkuuu, PAa3IMYHbIX TO3ULIUH B TU BECTHU
19. [lonyuyeHne ruIpoOKCUIOB MOATBEPKAAIOIINE COTPYJIHUYECTBE JIAAJIOT C
xenesa (II) u (III) u u3yyenue | HaJIMUKUE B BOAHBIX JpYyTUMHU
UX CBOMCTB. pacTBOpax KaTUOHOB J0JIbMU
kKeJesa, penath
«LETIOYKH»
IIPEBPALLCHUN.
Honyuyam
B03MONCHOCHID
HAYYUMbCA:
COCTaBJISITh «LETIOYKI
MPEBPAILCHU,
COCTaBJISITh
MOJIEKYJISIPHBIE 1
MOJIHbIE HOHHBIE
ypaBHEHHUS IO
COKpalIEHHbIM
MOHHBIM YpaBHEHUSIM
25 | O600mIeHue Hayuamca: o6o0uats | PeryjasiTuBHbIe: Bripaxarot
3HAHUH 10 3HAHUS U NMPEJCTaBIATh | BHOCIT HeoOXoauMbIe aJIcKBaTHOE
TEME UX CXeM, TabJIull, KOPPEKTHUBBI B ICHCTBHE ITOHUMAHUE




«Metab IIpe3eHTalUn IIOCJIE €TO 3aBEPLICHUS HA MIPUYUH
OCHOBE €r0 U y4eTa Xapakrepa | ycnexa u
CEJIaHHbIX OLUIMOOK Heycrexa
Ilo3naBartejibHBIE: yueOHOMI
Crpost pedeBoe JEeATENBHOC
BBICKa3bIBaHUE B YCTHOU U TH
MMCbMEHHOH (hopme
KommykaTuBHbIE:
KOHTPOJIUPYIOT AEHUCTBUSA
napTHepa
26 | KonrpoabHas KoHTpoiib npeAMETHBIX U Hayuamcsa: npumensts | PeryasiTuBHbIe: [IposBastoT
padora Ne2 MeTanpeIMETHbIX YUYEOHBIX IOJIyYEHHbIE 3HaHUSA U | OCylIECTBIIAIOT UTOTOBBIM U | OTBETCTBEH
10 TEME nercTBuil mo reme «Metamib | chOpMUPOBAHHbBIE IIOLIArOBBIA KOHTPOJIb 110 HO-CTb 3a
«Metab YMEHHUS I PELIEHUsT | pe3yJIbTary pPE3YIBTAThI
y4eOHBIX 3a/1a4 Ilo3naBarte/ibHBIC:
CrposT peueBoe
BBICKa3bIBaHUE B YCTHOU U
NUCbMEHHOHU (popme
KommykaTuBHbIE:
KOHTPOJIUPYIOT AEHUCTBUSA
napTHepa
TEMA 2. IPAKTHKYM 1. «CBOMCTBA METAJIJIOB 1 UX COEJJUHEHUM» (14.)

27 | lIpakmuuecka Pewienue skcriepumMeHTaNbHbIX | Hayuamces: PeryasiTuBHbIC: OBnageHue
- | a paboma 3a/1a4 Ha pacIlio3HABaHUE U oOpaiarbcs ¢ OCy1IEeCTBISAIOT NOIIArOBBIN HaBbIKaMU
Pewenue IIOJIyYEHHUE COCIUHEHUN 71a00paTOPHBIM KOHTPOJIb 110 pe3yJIbTaTy TUISt
9KCnepUMeHm METAJIJIOB 000py1I0BaHUEM U MIPAKTHYEC

ANIbHBIX HarpeBaTeIbHbIMU Ilo3HaBaTe/ibHBIE: KOH




3a0a4 HA
PAcno3Hasaru
e U noay4eHue
coeouHeHul
Memanios

npudopamu B
COOTBETCTBHUH C
MpaBUJIaMH TEXHUKU
0e30I1acHOCTH,
OITMCHIBATh
XUMHUYECKUHN
AKCIIEPUMEHT C
ITOMOIIBIO S3BIKA
XHMHUH, J€JIaTh BHIBOIbI
1o pe3ysibTaTaM
AKCHEPUMEHTA.
Honyuam
B03MOIICHOCb
HAYYUMbCSL:
0CO3HAaBaTh
HEOOXOIMMOCTh
COOJIIOIEHUSA
npasuinTh u OT s
COXpPAHEHHS CBOETO
310pOBbSl U
OKPYKaIOIIUX.

[IpoBogsAT cpaBHEHUE U
KJ1IacCU(UKAIUIO TI0
3aJIaHHBIM KPUTEPHUSIM
KommykaTuBHbIE:
JloroBapuBatoTcs 0
COBMECTHBIX JEHCTBUSX B
Pa3JIMYHbBIX CUTyalUAX

NESATEIILHOC
™

Tema 3. Hemetasuibi(244.)

28

OoOmas
XapaKTePUCTH
Ka HEMETAJIOB

OO1as xapakTepuCcTHKa

HEMCTAJIJIOB: IIOJIOKCHHUC B

[lepnoanueckon cucreMe
XUMHYECKUX DJIEMEHTOB

J1. . MenpaeneeBa, 0COOCHHOCTH

Hayuamca: naBarb
OTpeAeICHUS
MMOHSTHSIM
«QJIEKTPOOTPHULIATEIILH
OCTBb» « aJUIOTPOIIHSI

PerJIﬂTI/IBHLIeZ

B CBS3M C ITOCTABJIEHHOM
3a7a4ei U yCIOBUSIMU €€
pelieHus

[LmanupyroT cBOU IENCTBUS

dopmuposa
HHE
TOTOBHOCTH
u
CIIOCOOHOCT




CTPOCHUSI aTOMOB,
3JEKTpoOTpULIaTeIbHOCTH (D0)
KaK Mepa «HEMETATTTMYHOCTHY,
pan 0. Kpucramnuueckoe
CTpPOEHHE HEMETANIOB —
IPOCTHIX

BEILIECTB. AJUIOTPOIHUS.
dusnyeckue

CBOMCTBA HEMETAJIIOB.
OTHOCHUTENBHOCTh NOHATHI
«METaJI» U «KHEMETaJLI»

XapaKTEPU30BaTh
HEMETAJIJIBI 110 UX
nonoxkenuto B [ICXD
J.M.Menneneena,
ONHUCHIBATh CTPOEHUE
dbuznyeckre CBONCTBa
HEMETAJIJIOB,
O00BICHSTD
3aBHCHMOCTH CBOMCTB
HEMETAJIOB OT UX
noaoxxenusd IICXD
J.M.MenpaeneeBa;coct
aBJISITh Ha3BaHHUS
COCJIMHCHUU
HEMETAaJJIOB IO
dbopmyne u popmMy 1o
Ha3BaHUIO, HAYYaATCS
JlaBaTh OIPEICIICHUS
«QJUIOTPOIIHUSIY,
«aJUIOTPOITHBIE
MOIU(DUKAITHI.
Honyyam
B803MOINCHOCHb
HAY4YUmMbCsL:
MIPOTHO3UPOBATH
CBOMCTBA
HEU3yUYECHHBIX
2JIEMEHTOB U UX

Ilo3naBaTeabHbIE:

CraBaT 1 GopMyIHpYIOT

LEJIH U PoOJIEMbI YpoKa

KommykaTuBHbBIE:
AJIEKBAaTHO UCIIOJIB3YIOT

peueBbIe CpecTBa IS

3 PEKTUBHOTO pPEIICHUS
KOMMYHHUKATUBHBIX 3a/1a4

U K
00y4eHHI0
u
camMOpa3BUT
UI0 U
camoo00pazo
BaHUIO Ha
OCHOBE
MOTHBAIIHH
K
OOy4ECHHIO
u
MIO3HAHHIO




COE€JIMHEHUN Ha OCHOBE
3HAHUU O

MEPUOINYECKOM
3aKOHE
28 | Bomopon [TonoxeHnue BogOopoOIa B Hayuamcs: PeryasituBHbie: dopmupyro
[Iepuonnueckon cucreme XapaKTepU30BaTh Paznmuuator crioco6 u T
XAMHUYECKHUX 3JIEMEHTOB BOJIOPO/I 1O €T0 pe3yabTaT JCUCTBUSA KOMMYHHKA
. . MenneneeBa. CtpoeHue nojoxkeHnuto B [ICXD | [lo3naBaTebHbIE: TUBHBIN
atroma 1 MoJiekyibl. Gusznueckue | [..M.Menneneena, Bnanerot o6muM mpuemom KOMITIOHEHT
Y XUMHUYECKHE CBOMCTBA XapaKTEpPU30BaTh pelIeHus 3a1a4 B OOIIICHUU
BOJIOPOJA, €T0 MOJYYEHHUE U CTPOEHHUE aTOMa KommykaTuBHBIE: u
MIPUMEHEHHE. BOJIOPOJia, OOBIACHATH | JloroBapuBarOTCs O COTpYIHUYE
JIa0. onbITHI: €ro BO3MOKHBIE COBMECTHOU EATEIbHOCTH CTBE CO
20. ITonmyuenue CTEHEHH OKHUCJICHMS, MO/l PYKOBOJICTBOM YUMUTENSL | CBEPCTHUKA
Y pacro3HaBaHUE BOAOPO/Ia XapaKTEPU30BaTh MHU B
buznyeckue u npoiecce
XUMHYECKHE CBOMCTBA oOpasoBate
BOJIOPOJia, OOBSICHATH JILHOU
3aBUCUMOCTH CBOWCTB JIEeSITEIIbHOC
BOJIOpOAA OT TH

MIOJIO’KEHUS €ro B
[1CX5
J.M.MeHnneneena,
OIKCHIBATh
1abopaTopHbIE U
MPOMBIIIICHHBIE
CHOCOOBI MOTYYEHUs
BOJIOPOA .




Honyuam
B03MONCHOCIb
Hayyumuocst: OOBICHSTH
JIBOMCTBEHHOE
MOJI0KEHUE BOAOPO/Ia
B [ICXD
J.M.MeHnneneena,
IpaMOTHO O0pamaTbes
C BEIIIECTBaMU B
MOBCEHEBHOM JKU3HU

29

Bona

CtpoeHue MOJIEKYJIbI.
Bopoponnas xumuyeckas
cBs3b. Duznyeckue CBOMCTBA
BOJBLI. AHOMaJINU CBOWMCTB
BOABL. ['upoduiibHbIE U
ruApodoOHbIe BellleCcTRa.
XUMHUYECKHUE CBOMCTBA BOBI.
KpyroBopotT Boabl B IpUpOJE.
BonoouncTka. Aspanus BOAbIL.
breiToBBIE PUITBTPHI.
MuHepanbHbI€ BOABI.
JluctunnupoBaHHas BOJa, €€
MOJIy4YECHUE U IPUMEHECHUE.
JIab. onbIThI:

21. UccnenoBanue
MMOBEPXHOCTHOTO HATSKEHUS
BO/IBI.

22. PacTBOopeHHE NMepMaHraHara

Hayuamcs :
XapaKTepU30BaTh
CTPOCHHUE MOJICKYJIbI
BOAOpOa, (hU3NUECKUE
1 XUMHUYECKHE
CBOMCTBA BOJIbI,
OOBSICHITH AaHOMAJIUH
BOJbI, CLIOCOOBI
OYHCTKHU BOJIBI,
MPUMEHSTH B OBITY
(GUITBTPHI IS OYUCTKH
BOJIbI, IPABUJIBHO
HCIIOJIb30BATh
MUHEPAIbHYIO BOAY,
BBITIOJTHSITh PACUYETHI 1O
ypaBHEHUSIM
XMMHUYECKUX PEAKLUM,
MIPOTEKAIOIIMX C

PeryasituBHbIe:
[LmanupyroT cBou
JIEHCTBUS B CBSI3U C
MMOCTaBJICHHOMU 3aJa4eH U
YCJIOBUSIMHU €€ PEIICHUS
IHo3znaBaTe/ibHbBIC:
CraBst u GopMyIHpYIOT
e U IPoOJIeMbI YpoKa
KommykaTuBHbIE:
KonTposmmpyroT aercreus
IapTHepa

Hmerot
1IEJI0CTHOE
MHUPOBO33pEHUE
)

COOTBETCTBYIO
1ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHSA
HayKu




KaJIdsl WX MEIHOTO Kynopoca
B Boje. 23. ['maparanus
00€3B0OKEHHOr0 Cyib(aTa
menu (II). 24. U3rotosieHue
TMIICOBOIO OTIevarka. 25.
O3HaKOMIIEHUE C KOJUIEKITUEH
OBITOBBIX (DUITBTPOB.

Y4aCTHEM BOJIbI.
Tonyuyam
B03MOINCHOCTb
HAYYUMbCSL:
OOBEKTUBHO OIIEHUBATH
uHpopManuio o
BEIIECTBAX U

26. O3HAaKOMIIEHHE C COCTABOM | XUMHUUYECKUX
MHHEPAITBHOU BOJIbI rnpoieccax,
KPUTHYECKU
OTHOCHUTBCS K
IICEBIOHAYYHOMN
uH(popmaIm,
HEJI00pOCOBECTHOM
eKJIame
30 | l'anorensr: OO111as xapakTepUCTHKA Hayuamca: PerynsituBHbIe: [IposBnsroT
oOrmras raJIOTe€HOB: CTPOCHUE aTOMOB; XapaKTepu30BaTh [1nanupyrot cBou AKOJIOTUYECKOE
XapaKTepUcTu IIPOCTHIE BEIIECTBA M OCHOBHBIE | CTPOEHUE MOJIEKYJI JIENUCTBUSA B CBSI3U C CO3HAHUE
Ka COEIMHEHUS raJOreHOB, UX rajioreHoB, MOCTABJICHHOW 3a7jaueil u
cBoricTBa. KpaTkue cBeieHUs 0 OIUCHIBATH YCJIOBUSIMH €€ PEILICHHS

xJyope, 6pome, hrope u Hoxe.
[Iprmenenue ranoreHoB u

UX COCIMHEHUN B HAPOJHOM
XO3SMCTBE.

JdemoHcTpanum:

OO6pa3slibl TAJIOT€HOB —
MPOCTHIX BEILECTB.
B3auMopaelicTBue rajJJoreHOB C

bu3uIecKue u
XUMHUYECKHE CBOMCTBA
raJJoreHOB Ha OCHOBE
HAOIIOCHUH 3a X
MIPEBPAIICHUSIMH BO
BpeMs
JIEMOHCTPAIIUOHHBIX
OIIBITOB, OOBACHSITH

IHo3HaBaTe/IbHBIE:
CraBar u GopMyIupyIOT
LEJU U TIPOOJIEeMBI YPOKa
KommykaTuBHbIE:
AJZIEKBaTHO UCTIOJIB3YIOT
peueBbIe CpeACTBa IS

3¢ PEeKTUBHOTO perieHus
KOMMYHUKATHBHBIX 3a]J1a4




HATpHUEM, aTFOMUHHEM.
BriTecHeHue xjiopom 6pomMa uiu
1101a U3 paCTBOPOB UX COJIEU

3aBHCHUMOCTH CBOMCTB
raJIOreHoB UX OT
nonoxxenus B IICXD
J.1. Menneneena,
COCTaBJISATH (POPMYJIBI
COEeIMHEHUN
raJoreHoB U 10
dbopmyiiam 1aBaTh
Ha3BaHHUSI
COCJIMHCHUSM
rajoreHoB

Honyuam

603 MOIHCHOCMb
HAYYUmvCsi:
0CO3HaBaTh
HEOOXOIUMOCTD
COOJIFOICHUS TTPABUII
AKOJIOTMYECKOM
0€301acHOCTH TIPU
oOpallleHuH C

rajoreHaMu
31 | Coenunenus OCHOBHBIE COEIUHEHUSA Hayuamca: PerynsituBHbie: Bocnuranue
rajoreHOB rajoreHOB: TAJIOTEHOBOJIOPOAbL, | YCTAHABIMUBATH CBA3b | YUMTHIBAIOT MIPABUJIO B OTBETCTBEHHOT
COJIM TaJIOT€HOBOAOPOIHBIX MEXKJy CBOMCTBAMHU IJIAHUPOBAHUU U O OTHOIIEHUS K
KHUCJIOT. COEIMHEHNN U UX KOHTpOJIE criocoda IpupoJie

JdemoHcTpanum:
OO0pa31bl IPUPOIHBIX
COEIMHEHUH XJI0pa.

MIPUMEHECHUEM,
M3y4yaTh CBOMCTBA
COEeIMHEHUN

pelIeHus
IHo3HaBaTe/IbHBIE:
M cnosib3yroT IOUCK




JIa0d. onbIThI:
27. KauecTBeHHas peakuus Ha
raJIOreHU/1-UOHBI

raJIor€HOB B X0JI€
BBITIOJTHCHHUS
1a0b0paTOPHBIX
OTIBITOB ,
Honyuam
803MOIACHOCTD
HAYYUmMuvCsL:
HCIIOJIb30BaTh
pUOOpETECHHBIC
KOMITCTCHIIUH TIPU
BBITIOJTHCHUN

HEOOXOIMMOH
uHpopMau aJist
BBITIOJTHEHUS YYEOHBIX
3aJIaHUU C
HCIIOJIb30BaHUEM YUCOHOM
JUTPATYPhI
KommykaTuBHbIE:
YUUTBIBAIOT pa3HbIE
MHEHUS U CTPEMSITCA K
KOOpJWHAIMA Pa3TUYHBIX
MO3UIINH B

MPOEKTHBIX padOT MO | COTPYIHUYECTBE

M3YYECHUIO CBOMCTB U

CIOCOOOB MOJyYEHHUS

U pacro3HaBaHUs

COCIMHEHUU

raJlOr€HOB

32 | Kucnopon CrtpoeHue aroMa U aIoTPOIUs Hayuamcs:, PerynsituBHbIe: CrpemiieHue

KHCIJIOPO/Ia; CBOMCTBA U XapaKTepHU30BaTh PaznuyaroT croco6 u 310pOBOMY
IPUMEHEHHUE €T0 AJIOTPOIHBIX CTPOEHHUE MOJIEKYJIbl | pe3yJIbTaT IEUCTBUS o0pasy *KHU3HU
Moaudukanuii. JIad. onbIThI: KUCIIOpOAa, ITo3znaBaTesibHbBIC:
28. Ilonyuenue COCTaBJIATh Biageror o01mmmM npueMom
U paclo3HaBaHUE KUCIOpoa XUMHUYECKUE pelieHus 3aaa4

ypaBHEHMUS, KommykaTuBHbBIE:

XapaKTepU3yroIme JloroBapuBarorcs o

XUMUYECKUE COBMECTHOM 1€ATEeIbHOCTH

CBOMCTBA KHUCIIOPOAA, | O] PyKOBOJACTBOM

OOBSCHSTH YUUTENS




PUMEHEHHE
AJUIOTPOTTHBIX
MoAupUKAITANA
KHUCIIOpOo/Ia,
OIKCHIBATH
nabopaTopHbIe U
POMBIIIJIEHHBIE
CIIOCOOBI MOTYYEHUS
KHCIIOPOJIA .
Honyuam
803MOIHCHOCD
HAYYUmMbCsL:
rPaMOTHO
oOpaiathbest ¢
BEILIECTBAaMU B

IMOBCEIHECBHOM
KU3HU
33 | Cepa, ee CrtpoeHue aroMa U aIoTPOIUs Hayuamcs:, PerynsituBHbIe: dopMUpYyOT
busnuexue u CepBhl; XapaKkTepru30BaTh Paznmuuatot crioco6 u OCHOBBI
XUMUYECKHUE CBOICTBA U IPUMEHEHHE CTPOCHHUE MOJIEKYJIbl | PE3YyJIbTaT JECUCTBUS AKOJIOTHYECKOT
CBONCTBA POMOMYECKOM CepHl. cepbl OOBSACHATD Ilo3naBaTe/ibHBbIE: O MBIIUICHHUS

JdemoncTpanuu:
B3anmoneiictBue cepel

3aBUCUMOCTD
CBOWCTB CEPBHI OT €€

Bnanerot o0mum npruemom
penieHus 3aaau

C MeTaJuIaMu, BOJOPOJOM U nosnoxkenus B [ICXD | KommykaTuBHbIe:
KUCIIOPOJOM. JI.1. Menpeneena, Jlorosapuarorcs o

JIad. onbITHI: COCTAaBIISITh COBMECTHOU

29. I'opeHue cepbl Ha BO3AYXE U B | XUMUYECKHE NeSATeIbHOCTU, IPUXOJISI K
KHCJIOPO/JIC ypaBHEHUS, 00111eMy pelIeHUIO




XapaKTEPU3YIOIIHEC
XUMHYECKHUE
CBOWCTBA CEPBHI,
O0OBACHATH
IPUMEHECHHE
AJUIOTPOTTHBIX
MOAUGUKAIIUNA CepPhI
Honyuam
B03MOINCHOCHb
HAYYUmMbCs:
TPaMOTHO
oOpaiathbest ¢
BEILIECTBAMU B

IMOBCEIHECBHOM
KU3HH
34 | CoenuHeHus Oxcunel cepol (IV) u (VI); ux Hayuamcs:, PeryasitTuBnble: DopMUPYIOT
cepbl MOJIy4eHHE, OMKCHIBATH CBOWCTBA | YUUTHIBAIOT MPABUJIO B UHTEPEC K
CBOMCTBA U IPUMEHEHUE COEJIMHEHUI Cepbl, IUTAHUPOBAHUU U KOHKPETHOMY

COCTaBJISITh KOHTPOJIE criocoba XUMUYECKOMY
ypaBHEHUS PEaKIui, | peiieHus AJIEMEHTY,
COOTBETCTBYIOILUX Ilo3naBaTe/ibHbIE: HIOMCK
«IETIOYKE» Hcnonp3ytoT mouck JIOTIOJTHUTEIIbH
IIpEBpaALICHUN HEO0OX0AUMOM o
THonyuam uHbOpMAITIH IS uHbOpMAITIH O
B03MONCHOCD BBITIOJTHEHUS YI€OHBIX HEM.
HAYYUMbCA: 3aJIaHUU C
IIPOTHO3UPOBATH UCIIOJIb30BAaHUEM YUEOHOM
XUMHUYECKUE JUTPATYPBI




CBOMCTBA BEIICCTB Ha
OCHOBE UX CBOMCTB U

KomMmykaTuBHBIE:
KonTtponupyrot aeiicteue

CTPOCHUS napTHepa
35 | Cepnas CepHas KucnoTa Kak 3jekTposur | Hayuamcs:, PerynsituBHbIe:
KHUCJIOTAa KaK U ee OMKCHIBATh CBOWCTBA | PaznmuaroT criocob u
AJIEKTPOJIUT U COJIM, UX IPUMEHEHUE B CEpHOIl KUCIIOThI, B | pe3yJIbTaT JCUCTBUS
ee COoJIH HapOJHOM XO3SIIMCTBE. X0J1€ NPOBEICHHUS Ilo3naBaTtesbHBIC:
JdemoncTpanuu: 1a60paTOpPHBIX Bnanerot o0mum npruemom
OOpa31bl IPUPOIHBIX OMBITOB , MPOBOAUTH | PELUIEHUS 3a/1a4
coeauHeHuit cepbl. OOpasILbl KAQ4E€CTBEHHYO KommykaTuBHbIE:
BAKHEUIMX JJI1 HAPOJIHOTO peakuuio Ha cyabdar | JloroBapuBarorcs o
X0351MCTBa CyJIb(aTOB. - HOH COBMECTHOM
JIa0d. onbITHI: Ilonyuyam JNEATEIbHOCTM, IPUXOIAT
30. CpotlicTBa pa30aBiieHHOMN B03MOINCHOCY K 0011IeMy PEILICHHUIO
CEpPHOM KUCIIOTHI HAYYUMbCA:
XapaKkTepru30BaTh
0co0bIe CBOWCTBA
KOHIIEHTPUPOBAHHOMU
CEPHOM KUCIIOTHI
36 | Cepnas CepHast KuCIIOTa Kak OKUCIUTENb. | Hayuamcs PeryasituBHble: UcneiThiBatoT
KHMCJIOTAa Kak [Ipon3BOICTBO CEPHOM KUCIOTHI U | JCOCTABJIATH [Inanupytot cBou YyBCTBO
OKHCIIUTEND. ee IIPUMECHEHUE ypasHeHust OBP ¢ JEUCTBUSA B COOTBETCTBUU rOpAOCTH 3a
[Tosyuenue u y4aCTHUEM CEPHOU C MOCTABJIEHHOM 3a71a4€ U | POCCUUCKYIO
MPUMEHECHHUE KHCJIOTBI, ONMCBIBATh | YCIOBUSIMM €€ pealli3alun HayKy
cepHOU o0nacTu Ilo3HaBaTe/bHBbIC:
KHCJIOTBI npuMeHeHus cepHoi | BiageroT oOumm npuemom

KHCJIOTHI

PCHICHUA 3a/1a1




Lonyuam
B03MOHNCHOCHID
HAYYUmMbCsl:
IPUBOJUTH IPUMEPHI
YPaBHECHUU pEaKIUid,
JeXKalMX B OCHOBE

KommykaTuBHbIE:
KonTonupyrot nencTBust
napTHepa

IPOU3BOJICTBA
CEpHOM KUCIIOTHI
37 | A30T u ero Crpoenue aroMa U MOJIEKYJIbI Hayuamca:, PeryasituBHble: DopMUPYIOT
CBONCTBA a30Ta; XapaKkTepru30BaTh [Inanupytot cBou UHTEpEC K
CBOMCTBA a30Ta KaK MPOCTOr0 CTpPOCHHE aToMa U JEUCTBUS B CBSI3U C KOHKPETHOMY
BELLECTBA MOJIEKYJIbl a30Ta, IOCTABJICHHOW 3a1a4€U U | XUMUYECKOMY
OOBSICHSIT YCJIOBUSIMH €€ PEILICHUS SJIEMEHTY
3aBUCHUMOCTD Ilo3naBaTtesbHBIE:

CBOMCTB a30Ta OT
ero IOJIOKECHUS B
I[ICX5 A.1.
Menpeneena,
COCTaBJISITh
XUMHUYECKHE
ypaBHEHUS,
XapaKTEPU3YIOIINE
XUMHUYECKHE
CBOMCTBA a30Ta
Lonyuam
B03MOIHCHOCD
HAYYUmMvCs:
rPpaMOTHO

CraBsaT u GOpMyITUPYIOT
1eu ¥ IpoOJieMbl ypoKa
KommykaTuBHbIE:
AJIEKBaTHO HUCTIOJB3YIOT
peyeBble CPeACTBA s

3¢ PEKTUBHOTO pEIICHUS
KOMMYHHKaTUBHBIX 3a7a4




oOpaIiathbest ¢
BEIIIECTBAMU B

IMOBCEIHECBHOM
KU3HU
38 | AMMHaK u ero AMMHaK, CTpOCHHUE, CBOMCTBA, Hayuamcsa: PerynsituBHbIe:
- | coequHEeHMUSI. nojydeHue u npumenenue. Coiu | omuchiBaTh cBocTBa | [ImaHupyroT cBOM
39 | Conn aMMOHHUS, UX CBOMCTBA U aMMHaKa B X0JIe JICCTBHS B CBSA3H C
aMMOHMUS MIPUMEHEHHE. MIPOBEICHUS MOCTaBJICHHOM 3aJjaue U
JIa0. onbITHI: 1ab0paToOpHBIX YCJIOBUSIMU €€ PEILICHUS
31. 3yueHne CBOMCTB aMMHUaKa. | ONBITOB, IpoBoAuTh | [lo3HaBaTe/IbHbIE:
32. Pacnio3HaBaHue coiseu KA4ECTBEHHYIO CraBat 1 GopMyITUPYIOT
aMMOHHUS peaKkIuio Ha HOH - 1eIU U TpoOJIeMbl ypoKa
aMMOHUS KommykaTuBHbIE:
Ilonyuam Kontponupyrot aeiictBus
B03MOINCHOCY napTHepa
HAYYUmvCs:
MPUBOJUTH IPUMEPHI
YPaBHECHUU pEaKIUid,
JIeXkKAIUX B OCHOBE
MIPOMBIIIIICHHBIX
CIIOCOOOB MOTyYCHUS
aMMHaKa
40 | Okcuapl a30Ta Oxkc unpt azora(ll) u (IV) Hayuamcs:, PeryasitTuBHbie:

AzortHasa
KHCJIOTA KaK
AJIEKTPOJIHT,
eé
MIPUMEHEHHE

A30THas KHCJIOTA KaK
3JIEKTPOJIUT, €€
CBOMCTBA U IPUMEHEHHUE.
JdeMoHcTpanuu:
OO6pa3iipl BaKHEUIITUX

ONHUCHIBATh CBOMCTBA
COCMHEHMH a30Ta,
COCTaBJISITh
YPaBHEHUS pEaKIUid,
COOTBETCTBYIOIINX

YUUTHIBAIOT IIPABUJIIO B
IJIAHUPOBAHUHU U
KOHTpOJIE criocoda
pewienus. Paznmuuaror
croco0 1 pe3yJbTaT




JUI HAPOJAHOT'O XO35IMCTBA
HUTPATOB.

«UETIOYKE
IIPEBPALLCHUN
Lonyuam
B03MOJICHOCD
HAYYUMbCA:
IIPOTHO3UPOBATh
XUMHUYECKUE
CBOMCTBA BELIECTB Ha
OCHOBE UX CBOWCTB U
CTPOEHUS
Hayuamcs:,
ONKMCHIBATh CBOMCTBA
a30THOM KHCJOTHI, B
X0JI€ TPOBEICHUS
1ab0paTOpPHBIX
OIIBITOB

Honyuam
B03MOJICHOCTD
HAYYUMbCA:
COCTaBJISITh
IETTOYKU»
IIPEBPALLEHUN 10
a3oTry

NEUCTBUA

Ilo3naBaTejbHBIE:

M crons3yroT OUCK
HEO0XO0IUMOM
uHpopManuu aJis
BBITIOJTHEHUS YICOHBIX
3aJlaHUM C
UCITOJIb30BaHUEM YUCOHOM
auTpaTtypsl Biageror
00LIMM TPHUEMOM
penieHus 3a1a49

KommykaTuBHbIE:
Kontponupyrot aeiicteue
napTHepa
JloroBapuBatotrcs 0
COBMECTHOMU
NEATEIbHOCTH, TPUXOMST
K 0011IeMy PEIICHHUIO

41

A3oTHas
KHUCJIOTa KaK
OKHCJIUTEND,
€€ MOJIyuYeHHUe

A30THas KUCIIOTa KaKk
okucnurens. Hurpartel n
HUTPUTHI, TpoOIIEMa UX

COJIEpKaHUS B C/X MPOAYKITUH.

A30THBIE y100peHus

Hayuamca
COCTaBIISTh
ypaBHeHust OBP ¢
y4acTHUEM a30THOU
KUCJIOTBL, IPUMEHSITh

PerynsituBHbie:
ITmanupyror cBou
JEeNUCTBUS B COOTBETCTBUU
C IIOCTaBJICHHOM 3ajjauci
Y YCIIOBUSIMU €€




JdemoncTpanum: COJIM a30THOMN peanuzanuu
B3aumoeiictBue KHUCJIOTHI B ITo3naBaTe/ILHLBIE:
KOHLIEHTPUPOBAHHOMN a30THOU MIPAKTUYECKOMN BnaneroT oOmum
KHUCJIOTHI C MEJIBIO. NEeSATeNIbHOCTH, MIPUEMOM pelIeHUs 3a71a4
JIa0. onbITHI: IIPOBOJUTH KommykaTuBHbIE:
34. B3aumoenicTBue KauyeCTBEHHYIO Konronupytor aeiictBus
KOHIIEHTPUPOBAHHON a30THOM peakiuio Ha HUTPAT - napTHepa
KHCJIOTBI C MEJIBIO VOH
Honyuam
803MOIHCHOCD
Hay4umucsi:
XapaKkTepru30BaTh
0co0bIe CBOWCTBA
KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI
42 | docdop. Crpoenue aroMa 1 aJuIOTPOITHS Hayuamcsa: PerynsituBnbie: DopMUPYIOT
Coeaunenus dbocdopa, cBoiicTBa 6e50ro U XapaKTepHu30BaTh [Inanupyrot cBou UHTEPEC K
docdopa. KkpacHoro ¢ocdopa, ux CTpOEHHE aTomMa JIEHCTBUSA B CBSI3U C KOHKPETHOMY
[Tonsitue o npumeHeHue. OCHOBHbIE docdopa, 0OOBACHATH | MOCTABJICHHOM 3aJja4el U | XUMUYECKOMY
dochopubIx coenunenusi: okcua Gochopa (V) | 3aBUCUMOCTH CBOMCTB | yCIIOBUSMH €€ PEIICHUS AJIEMEHTY,
ya00peHusx u oproocdopHas Kuc- docdopa ot ero IHo3naBareabHbIE: TTOMCK
nota, ¢pocdatel. DochopHbie nonoxxerus B [ICXD | CraBat u GopMyupyOT | JOTIOTHUTENHH
yA0OpeHHUs. J.. MeHnneneena, LENU U IPOOJIeMBI ypOKa | OH
JdemMoHcTpanum: COCTaBIIATh KomMykaTuBHBIE: uH(popMaIuu o
OO6pa31bl TPUPOIHBIX XUMUYECKUE AJIEKBATHO UCTIOJB3YIOT | HEM.
coeauHeHuit pocdopa. OOpasipl | ypaBHEHUS, peyeBble CpecTBA NS
BOKHEUIIMX JIJI1 HAPOIHOTO XapaKkTepU3yroIue 3¢ PEeKTUBHOTO perIeHus
xo3siicTBa hochaTos. XUMHYECKUE KOMMYHUKATHUBHBIX 3a/1a4




JIa0d. onbIThI:

35. 'openue pocdopa Ha BO3TyXE
U B KUCIIOPOJIE.

36. Pacnio3naBanue ¢ocdaron

CBOWCTBA a30Ta

B pe3yJIbTaTe
IIPOBEICHHUSI
71a00paTOPHBIX
OTIBITOB, IPOBO/IUTH
Ka4eCTBCHHYO
peakuuio Ha ¢ocdat
- HOH

Honyuam

803MONCHOCTD

HAYYUMbCsL:

OMUCHIBATH

duznueckue u

XUMUYECKHUE

IPOLIECCHI,

SBJISIFOIIMECS YACThIO

KpyroBOpoTa

BEILIECTB B IPUPOJIE

43 | Yrnepon CtpoeHue aTroMa U ajlIoTPOIHUs Hayuamcsa: PeryasituBHble: DopMUPYIOT

yriiepoja, CBOMCTBA €ro XapaKTepHU30BaTh PaznuyaroT crioco6 u UHTEpPECC K
MOIU(PUKAINNA U UX IPUMEHEHHE. | CTPOCHHE aToMa pe3yJibTatr IeUCTBUs KOHKPETHOMY
JdemoncTpanuu: yriepoaa, o0bsicHiITh | [lo3HaBaTeIbHBIE: XUMHYECKOMY
[Tornowmenue yriem 3aBUCUMOCTb Bnageror o01mmm AJIEMEHTY,
pPacTBOPEHHBIX BEIIECTB WX CBOMCTB yTiepoja IPUEMOM pElIeHUs 3a1a4 | [IOUCK
ra3oB. BoccranoBnenue menu u3 | oT ero noyioxkeHuss B | KommykaTuBHbIe: JOTIOJTHUTENbH
€€ OKCHUa yTJieM. I[ICXD JI.1. JloroBapuBaroTcsi 0 ou
JIad. onbITHI: Menpeneesa, COBMECTHOMU uH(popMaImu o
37. I'opeHue yrisi B KUCIOPOJE COCTaBJISATh JEATEIbHOCTHU MO HEM.




XUMHUYCCKUE PYKOBOJICTBOM yUUTEIISI

ypaBHEHUS,

XapaKTepU3yroIIe

XUMHUYECKUE

CBOMCTBa yriiepoja

Honyuam

803MOIHCHOCD

HAYYUmuvCsl:

OTHCHIBATH

duznyeckue u

XUMUYECKUE

POLIECCHI,

SBIISIOIIUECS YaCThIO

KpPYTroBOpOTa

BEIIECTB B MPUPOC

44 | Oxcuapl Oxcunpl yriepoaa (II) u (IV), ux Hayuamcs:, PeryasitTuBnble: DopMUPYIOT
yriepoja CBOMCTBA U IPUMEHEHUE OIHCHIBATH Y4YuTHIBaIOT IPABUIIO B yMEHUE

CBOICTBA OKCUJIOB | TUITAHUPOBAHUU U UCII0JIb30BaTh
yriaepoaa, KOHTpOJIE CrIoc0o0a 3HaHUs B
COCTaBJIATh pelIeHus ObITY
YpaBHEHUSA ITo3naBaTeabHbBIC:
peakium, Hcenone3yroT nouck
COOTBETCTBYIOIUX | HEOOXOIMMOMN
«IIETIOYKE» uHbOpMaIuu A7
MIPEBPAICHU . BBITIOJIHCHUS YYCOHBIX
IIPOBOJUTH 3a7laHUM C
KauyeCTBEHHYO UCTIOJIb30BaHUEM YUeOHOI
PEaKIHUIO 10 JUTPATYPHI




pPacIiO3HaABaHUIO KommykaTuBHbIE:
YIJIEKUCIIOTO ra3a KonTtponupyrot aeictue
Honyuam rnapTHepa
603MOJICHOCD
HAYYUMbCA:
IPOTHO3UPOBATh
XUMHYECKUE
CBOMCTBA BELIECTB
Ha OCHOBE UX
CBOMCTB H
CTPOCHMS
45 | YronpHas VYronbHas kucinora. Conu Hayuamcsa: PeryasiTuBHbIC: DopMUpYIOT
KHUCJI0Ta U €€ YIOJIbHOM JaBath onpeneneHus | Paznuuaror cnocod u YMEHUA
COJIH. KHMCJIOTBI: KAJIBLIUT, COJIA, ITOTAll, | HOHATHAM pe3yJIbTar IeUCTBUS UCIIOJIb30BaTh
KectkocTh 170'¢ «GKECTKOCTb BOJbD» Ilo3naBaTe/ibHBIE: 3HaHUs B OBITY
BOJIbI U 3HAYEHUE U NIPUPOJIE U KU3HU ,OIIMCHIBATh CBOMCTBA | BiazneroT o6mmm
Croco0sI €€ YeJI0BEKa. YTOJIbHOW KUCJIOTHI, | IPHUEMOM PELICHUS 3a/1a4
yCTpaHEHUs XKecTkocTh BOJIBI U CITOCOOHI €€ COCTAaBJIATH KommykaTuBHbIe:
YCTpaHEHMUS. ypaBHEHUs peakuui, | JloroBapusarorcs o
JdeMoHcTpanuu: COOTBETCTBYIOLIUX COBMECTHOM
OO0pa3Libl IPUPOIHBIX «LETIOYKE» NEATEIIBHOCTM, IIPUXOIAT
coenuHeHM yriepona. OOpa3iel | MPEBpaICHAH |, K 001IEMY PEIICHUIO

BAXKHEUIIINX JIJI1 HAPOJIHOTO
X035HCTBA KapOOHATOB.
JIa0. onbITHI:

38. [lony4yeHne yroyjbHOU

KHUCJIOTBI U U3YUYEHUE €€ CBOMCTB.

39. Ilepexoa kapOOHATOB B

COCTAaBJIATh HA3BAHUS
COJIEW YTOJIBHOU
KHUCJIOTBI,

IPOBOJUTH
KayeCTBEHHYIO
peaxIuIo Ha




TUAPOKAPOOHATHI.
40. Paznoxenue ruipokapboHara
HaTpUs

KapOOHAaT - MOH
Lonyuam
B03MOIHCHOCD
HAYYUMbC:
MPOTHO3UPOBATH
XUMHYECKHE
CBOMCTBA BEIIISCTB HA
OCHOBE MX CBOMCTB U

CTPOCHHSI
46 | Kpemuuii Crpoenue aroma KpeMHUs; Hayuamcs:, PeryasituBHble: DopMUPYIOT

KPUCTAUIMYECKUA KPEMHHH, €T0 | XapaKTepHU30BaTh AnexBaTHO UHTEpeca K
CBOWCTBA U MPUMEHEHHNE CTpOCHHE aToMa BOCIIPHHUMAIOT KOHKPETHOMY

KPEMHUS, OOBSCHATH | MPEIOKEHUS U OIICHKY XUMHUYIECKOMY

3aBHCUMOCTD YUUTENS U DIIEMEHTY,

CBOMCTB KpEMHHUS OT | OJJHOKJIAaCHUKOB OUCK

€ro MOJIOKEHUS B Ilo3HaBaTe/IbHBIE: JOTIOJTHUTENbH

I[ICX5 JI.1. BribuparoT Hanbosee oMt

Menneneena, s PeKTUBHBIE CTIOCOOBI uHopManuu o

COCTaBJISITh penieHus 3a1aq, HEM.

XUMHUYECKUE KOHTPOJUPYIOT U

ypaBHEHMUS, OLICHHBAIOT MPOLIECC U

XapaKTepU3YIOIIIe pe3yNbTaT MEATCTLHOCTH

XUMUYECKUE KommykaTuBHbI€:

CBONMCTBA KPEMHHUS JloroBapusarorcst 0

Honyuam pacnpeneneHun QyHKIHHA

B03MONCHOCD U poJiell B COBMECTHOM

HAY4Uumucsi: JeSITeIbHOCTH

I'paMOTHO




oOpaIiathbest ¢
BEIIIECTBAMU B

IMOBCEIHECBHOM
KU3HH
47 | CoequHeHus Oxcun kpemuus (IV), ero Hayuamcsa:, PerynsituBHbIe:
KPEMHHUSA IIPUPOJIHBIE OIMCBHIBATh CBOWCTBA | YUUTHIBAIOT IIPABUJIO B
pa3HOBUIHOCTH. CUIIMKATHI. OKCHJIa KpEMHUS, IIJIAHUPOBAHUHU U
3HaYEHHUE COCAMHEHUIN KPEMHUS B | COCTaBIIATh KOHTpOJIE crIoco0a
YKMBOW M HE)KMBOM IIPUPOJIE. YPAaBHEHHMS PEAKLINN, | PEIICHUS
JdemoHcTpanum: COOTBETCTBYIOIIMX Ilo3HaBaTe/ibHBIE:
OOpa31bl IPUPOIHBIX «UEMOYKE» Hcnonp3yroT nouck
COCMHEHUN KPEMHMUS. IIPEBPALLICHUN . HEO0OX0AUMOM
JIa0. onbITHI: IIPOBOJUTH uHpopManuu aJis
41. IlonmydyeHue KpeMHEBON KAUECTBEHHYIO BBINIOJIHEHUS Y4EOHBIX
KHCJIOTBI M U3YYECHHUE €€ CBOWCTB | PEAaKLIUI0 Ha 3alaHui ¢
CUJIMKAT - MOH UCIOJIb30BaHUEM YUeOHOM
LIlonyyam JUTPATYPBI
603MOIHCHOCD KommykaTuBHbBIE:
HAYYUMbCA: YUuTBHIBAaIOT pa3HbIE
IIPOTHO3UPOBATh MHEHHMS U CTPEMATCA K
XUMHYECKHUE KOOPAWHALMHU PA3JIMYHbIX
CBONCTBA BEILECTB HA | IO3ULIUHU B
OCHOBE UX CBOMCTB U | COTPYIHHYECTBE
CTPOCHUSA
48 | CunukaTtHas IToHsTHE O CUIIMKATHOU Hayuamca: PeryasiTuBHbIC: DopMUpYIOT
IIPOMBIIIEHH npoMbinuieHHOCTH. CTekio, npakTHueckomMynpum | Paznuyarot crocob u IIOHMMAaHUE
OCTb LIEMEHT, KEpaMHUKa. CHEHUIO COCAVHEHUIN | pe3yJbpTaT NeUCTBUS 0COOEHHOCTEM




JdemoHcTpanum:

OO0pa3libl CTeKI1a, KEPaAMUKH,

OeMCHTAa

KpEMHUS
Lonyuam
B03MOIHCHOCD
HAYYUMbC:
MPOTHO3UPOBAThH
XUMHYECKHE
CBOMCTBA BEIIISCTB HA
OCHOBE MX CBOMCTB U
CTpOCHUS

ITo3HaBaTe/IbHBIE:
Bnaneror oOumm
MIPUEMOM PEUICHHUS 3a/1a4
KommykaTuBHbIE:
JloroBapuBaroTcsi 0
COBMECTHOM
JIEATSIIbHOCTH MO/
PYKOBOJICTBOM YUUTEJIS

KU3HU U TPyJa
B YCIIOBUSIX
uH(popmaTH3aL
UM 00IIeCTBA

49 | O6001IEeH e Hayuamcs: PeryasitTuBHble: BripaxaroT
10 TEME 0000maTh 3HaHUsI 1 | BHOCAT HEOOXOMMMBIE aJICKBaTHOE
«HemeTamibn NPEACTaBISATh UX KOPPEKTUBHKI B ICHCTBHE MOHUMAaHHE
cxeMm, Tabuuil, MIOCJIE €r0 3aBEPUICHUS HAa | IPUYUH yCIiexa
NPE3CHTALUI OCHOBE €ro y4eTa U Heycrexa
CIEJIAaHHBIX OLIUO0K y4eOHOM
Ilo3HaBaTe/IbHbBIE: NEeATEIbHOCTU
CrposT peueBoe
BBICKa3bIBAHUE B YCTHOM U
MMCbMEHHOH (hopme
KommykaTuBHbIE:
Koppextupyrot nevictBus
napTHeEpa
50 | KonTpoabHas KoHTponbs npeaAMETHBIX U Hayuamcsa: PeryiasiTuBHbIe: [IposBnsroT
padora Ne3 o MeTanpeIMETHBIX YUeOHBIX MPUMEHSTh OCYIIECTBIISIIOT OTBETCTBEHHOC
TEME JIeucTBur no teMe «Hemeramnbly | MOJyYEHHBIE 3HAHUS | ITOLIATOBBIA Y UTOTOBBIN Th 3a
«Hemerannbn» U chOPMHUPOBAHHBIE | KOHTPOJb MO PE3YJIbTATY pe3yJIbTaThl

YMCHUA OJIA PCIICHUA

IHo3HaBaTeJbLHBIC:




y4eOHBbIX 3a/1a4

CTPOSIT pEYEBOE
BBICKa3bIBaHUE B YCTHOU U
NMCbMEHHOH (hopme
KommykaTuBHbIE:
YUYUTBIBAIOT pPa3HbIE
MHEHHS U CTPEMSATHCS K
KOOPJMHALUU Pa3IU4YHbIX
MO3UILIUH B
COTPKYJHUYECTBE

TEMA 4. IPAKTHKYM 2. «CBOUHCTBA COEJUHEHHH HEMETAJIJIOB» (3u.)

51

IIpakTHyecka
s1 padora
Pewenue
JKCIIEPUMEHTA
JIBHBIX 3a7a4
10 TEME
«Iloarpymnma
raJOr€HOB»

Pelienue sKCriepuMeHTaIbHBIX
3ama4 no reme «lloarpynma
raJjOreHoB»

Hayuamcs:
oOpaliatbest ¢
1a00paTOPHBIM
000pyZI0OBaHUEM U
HarpeBaTebHbBIMU
npudopamMu B
COOTBETCTBHH C
MpaBUIaMU TEXHUKHU
0e301aCHOCTH,
OTHMCHIBATH
XAMUYECKUN
HKCIEPUMEHT C
MOMOIIBIO SI3bIKA
XUMUU, JeJaTh BHIBOJIbI
1o pe3yJibTaTaM
HKCIEPUMEHTA.
Honyuam
803MOIHCHOCHD

PeryasiTuBHbIe:
OcylecTBIsIIOT
IIOLIArOBBIA KOHTPOJIb 110
pe3yibrary

ITo3znaBaTesibHbBIC:
[TpoBoasIT cpaBHEHHE U
KJIaCCU(DUKAITHUIO TIO
3aJIaHHBIM KPUTEPHUSIM
KommykaTuBHbIE:
Haxonsar obmiee pemienne
y4eOHOH 3a1auu

OBnaneHue

HaBBIKAMM 1T
MIPAKTUYECKON
JIeSITEIILHOCTH




HAYYUMbCAL:
0CO3HAaBaTh
HEOOXOIMMOCTH
COOJIIOIEHUSA
npasuinTh u OT nns
COXpPaHEHHS CBOETO

3I0pOBbSl H
OKPYKAOIINX

52 | IpakTyecka Pemenue skcniepumentanbubix | Hayuamces: PeryasituBHble: Ymeror
s paboTa 3anay no teme «lloarpymnma oOpaiaTsCs ¢ OcCy1IEeCTBISAIOT YIPABIISTh
Pemenne KHUCII0pO1a» 71a00paTOPHBIM IIOIIArOBBIA KOHTPOJIb IO | CBOEH
JKCIIEpPUMEHTA 000pyZIOBaHUEM U pe3yabTaTy [I03HABATEILHO
JBHBIX 33]1a4 HarpeBaTebHbIMU 17§
o TeMe npudopamu B Ilo3naBaTe/IbHBIC: JESTENbHOCTHIO
«IToarpynna COOTBETCTBHH C CrposT peueBoe
KHCIIOPOJa» MpaBUJIAMH TEXHUKU BBICKa3bIBAHUE B YCTHOM U

0€e30I1acCHOCTH,
OIHCHIBATh
XUMHYECKUIN
AKCIIEPUMEHT C
TTOMOIIBIO S3BIKA
XHAMUH, J1€71aTh BBIBOJIBI
o pe3yJibTaTaM
AKCHEPUMEHTA.
Honyuyam
603MONCHOCHb
HAYYUMbCSL:
OCO3HaBaTh

UCbMEHHOM (opme

KommykaTuBHbIE:
YUuUTBIBAIOT pa3HbIC
MHEHHUS U CTPEMSTCS K
KOOPJAMHAIMU PA3TUYHBIX
MO3ULUN B
COTPYAHUYECTBE




HEOOXOIMMOCTh
COOJIIOJICHHS
npaBun Tb u OT nns
COXpPAHEHUsI CBOETO

310pOBbS U
OKPYKAKOLIUX

53 | [IpakTHyecka [Tonyuenue, coOupanue u Hayuamcs: PeryasituBHbIe: OBnazaenue
s1 padora pacIO3HaBaHUE oOpararbcsi ¢ OcCy1IecTBISAIOT HaBBIKAMU 151
[Tonyuenne, rasoB 71a00paTOPHBIM IIOIIArOBBIA KOHTPOJIb IO | MPAKTUYECKOU
coOupaHue u 000pyI0BaHUEM H pe3yabTary NEeATEeNbHOCTH
pacrno3HaBaHU HarpeBaTelbHbIMU
€ ra3oB npudopamMu B Ilo3naBaTtesbHBIE:

COOTBETCTBUH C
MpaBUIaMU TEXHUKHU
0e30I1acHOCTH,
OITMCHIBATh
XUMHUYECKUHN
AKCTIIEPUMEHT C
ITOMOIIIBIO SA3BIKa
XHMHUH, J€JIaTh BHIBOIbI
10 pe3yJibTaTaM
AKCHEPUMEHTA.
Honyuam
B03MOICHOCHIb
HAYYUMbCSL:
0CO3HAaBaTh
HEOOXOIMMOCTh
COOJIIOIEHUSA

CrposT peueBoe
BBICKa3bIBAHUE B YCTHOM U
NUCbMEHHOMU (hopme
KommykaTuBHbIE:
Y4UTBIBaOT pa3HbIC
MHEHUS U CTPEMSATCS K
KOOPAWHALMHU PA3JIMYHbIX
MMO3UIIUH B
COTPYHUYECTBE




npasun Tb u OT nns
COXPAHEHHUSI CBOETO
310pOBbSl U
OKPYXKaIOIIUX

Tema 5. KpaTkue cBeieHnsi 00 OpraHnyecKux coefuHeHusix (44.)
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Yrierogopon
Bl

Heopranunueckue u
OpraHuYecKue

BEILIECTBA. Y TJIEBOAOPO/IBL.
MeraH, 3TaH, NpoInaH Kak
npeAebHbIE YTIEBOIOPOIBI.
OTUJICH U alleTUJICH KaK
HeTpeeabHbIe
(HEeHACBIIICHHBIC)
YIJIEBOJOPO/IBI.

["openue yrieBogopoioB.
KauecTBeHHbIC peakuy Ha
HETIPEICJIbHBIE COCTUHEHNS.
Peakums neruapupoBanust
JdeMoHcTpanuu.

Mogenu MoJteKyn

ME€TaHa, ITaHa, MPOIaHa,
ATUJICHA U

auetwieHa. Bzanmopencraue
STUJIEHA ¢ OPOMHOM BOJION U
pacTBOPOM NEpMaHTaHATA
KaJIusl

Xapaxkmepuzosamu
0COOCHHOCTH
COCTaBa U CBOMCTB
OpraHUYECKUX
COCIUHCHUM.
Paznuuamo
npejeabHbIe U
HeTpeeabHbIe
YTJIEBOIOPOIBI.
Haszvisamo u
3anucvleams HOPMYIIbI
(MoJIeKyJISIpHBIC U
CTPYKTYpPHBIE)
Ba)KHEUIIINX
npeacraBurenen Y B.
IIpeonacamo
AKCHEPUMEHT I10
pacro3HaBaHUIO
COCJIMHCHUU
HETpeeIbHOTO
CTPOCHHS.
Habmooams 3a xonom
XAMHAYECKOT'O

PeryiasitTuBHblie:

1. Beigurats Bepcuu
peLIeHHs TPOOJIEMBI,
dbopmynupoBath
TUIIOTE3HI,
peABOCXUIIATh
KOHEYHBIN pPEe3yJIbTar.

2. Onpenendarsb
nercrBue(s) B
COOTBETCTBHH C yUeOHOM
Y TI03HABATEIbHOMN
3a/1a4eil, COCTaBIISITh
aJrOPUTM JICHCTBHUM B
COOTBETCTBHH C Y4eOHOM
Y [1I03HABaTEIbHOU
3a1a4en.
Ilo3HaBaTeJIbHbIE:

1. Ctpouts paccyxeHue
Ha OCHOBE CPaBHECHUS
MIPEIMETOB U SIBJICHUN,
BBIJICJISAS TIPU ATOM 0011HE
MIPU3HAKHU.
2.AnanuzupoBatb/pediek

JIMYHOCTHBIE:
1. Oco3naBarth
OTPEeOHOCTh U
TOTOBHOCTD K
caMmoo0Opa3oBaH
WO, B TOM
YHCJIE U B
paMKax
CaMOCTOSITEIbH
oM
JIEATSIILHOCTH
BHE IITKOJIBI.

2. IlocTenenHo
BbIpa0aTHIBaTh
CBOH
coOCTBEHHEIC
OTBETHI HA
OCHOBHBIC
JKU3HEHHBIC
BOIIPOCHI,
KOTOpBIE
CTaBUT JIMYHBIN
YKU3HEHHBINOI




IKCIIEPUMEHTA,
ONUCLIBAMb €r0 U
Oesiamb BBIBOABI Ha
OCHOBE HAOJIIOIEHU.

CHUPOBATh OIIBIT

pa3paboOTKH U peain3aluu

y4eOHOTO IPOEKTA.
KoMMyHHUKATHBHBIE:

BIT.

Quxcuposamsb 1. JoroBapuBatbcs O
pPE3YIBTAThI IpaBUJIax ¥ BOIIpocax JJis
AKCHEPUMEHTA. 00CyX/IeHHUS B
COOTBETCTBHH C
MOCTABJIICHHOW TIepe.
IPYINION 3a0a4€eH.
2. CobnroaaTh HOPMBbI
nyOIMYHON peun u
pErIaMeEHT B MOHOJIOTE U
JIUCKYCCHUU B
COOTBETCTBHH C
KOMMYHHUKAaTUBHOU
3a/1avyei.
55 | Kucnopoacone DTUIIOBBIN CIIUPT, Er0 Xapaxkmepuzosamuw
- | pxkamue MOJIy4Y€HUE, IPUMEHECHUE U CIUPTHI KaK
56 | opranuueckue duznosoruyecKkoe JenHCTBHE. KHCIIOPOCOAEpKALIUE
BEILIECTBA. TpexaroMHBIA CIUPT OpraHuyeckue
riuuepud. KauecTBeHHas COCIMHEHNS.
peakius Ha MHOTOaTOMHBIE Knaccuguyuposamso
CIUPTHI. YKCyCHas, CIIUPTHI 11O
CTE€apUHOBAS U ATOMHOCTH.
OJIEUHOBAsI KUCIIOTHI - Ha3spiBath

MMpCaACTAaBUTCIIN

PEACTAaBUTEIICH OJTHO-




KJ1acca KapOOHOBBIX KUCIIOT.
Kupsl. Mbuia.
Jdemoncrpamun. O6uue
XUMHUYECKUE

CBOMCTBA KHCIJIOT Ha MpUMeEpe
YKCYCHOM

kuciotel. KauectBeHHas
peakius Ha

MHOT'OATOMHBIE CITUPTHI

U
TPEXaTOMHBIX CIIUPTOB
U 3aMUCHIBATh UX
dbopMyIIbL.
XapakTepu3oBath
KHUCIIOTHI KaK
KHCIIOPOJICOIEpKAIINE
OpraHUYeCcKue
COEIMHEHUS.
Has3zvieamo
IIpEICTaBUTEIICH
npeAesbHBIX U
HeTpeeTbHBIX
KapOOHOBBIX KUCIOT U
3alUChIBATh UX
(bopMyIbL.
XapakTepu3oBaTh
KUPBI KaK CIIOKHbBIE
3upkI, a MBLIA — Kak
COJIN KapOOHOBBIX
KHCJIOT.
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A3zoTconepika
me
OpraHUYEeCKHe
COCTUHEHHSL.

AMuHOrpynna.
AMMWHOKHUCIIOTHI.
AMHHOYKCYCHasl KHCIIOTA.
benku (mpoTeuHsr),

uX (QYHKITUU B KUBBIX
OpraHu3Max.

KauectBenusl JlabopaTtopHbie

Xapaxkmepuzoeamu
aMUHBI KaK
cozieprKalue
aMUHOTPYIIIY
OpraHu4ecKue
COEJIMHEHHUS.
Xapaxkmepuzogamb

PeryasitTuBHbI€:

1. OcymecTBasTh
MO3HABATEIBHYIO
pediiekcuto B OTHOLLIEHUH
JNIEUCTBUU MO PELICHUIO
y4eOHBIX U
I03HABATEJILHBIX 3a7a4.

JIMYHOCTHBIE:
1. IlpumensaTh
MIOJTy4YECHHBIE
3HAHUS B
IMOBCEIHECBHOM
JKU3HHU.

2.




onbIThI. 42. KaueCTBEHHbIE | AaMUHOKHUCIIOTHI KaK Ilo3HaBaTeJIbHbBIE: DopMHUPOBATH
peaklMu Ha OeJKU € peakuuu | OpraHuYecKue 1. OOBsACHATD ABIECHUS, UHTEPECK
Ha OeJIKHU. am(poTepHbIE IPOLIECCHI, CBSI3H U U3y4aeMbIM
COEIMHEHUS, OTHOILICHHUS, BBISIBIIIEMbBIC o0nacTsm
CIIOCOOHBIE K B XOJI€ UCCJIEIOBAHMUSI. 3HaHUA U
peakiusaM 2. ®opMuUpOBaTh YMEHHS BUJIaM
ITOJIMKOHICHCALINH. 0€301acHOro U NEATEIIbHOCTH.
Onucvieams Tpu s pexTuBHOTO
CTPYKTYpHI OCJIKOB U | UCTIOJIb30BaHUS
X OMOJIOTHIECKYTO 1ab60paTopHOTO
pOJIb. 000py10BaHUs.
Pacno3naBats Oenku ¢ | KOMMYHUKATHBHBIE:
IIOMOILBIO 1. YcranaBnuBath 1
LBETHBIX PEAKIIUH. CpaBHUBATh Pa3HbIE TOYKH
3pEHMUS, IPEXKIE YEM
NPUHUMATH PEIICHUS U
nenaTh BBIOOD.
Tema 6. O0001IeHMe 3HAHUI IO XUMMH 32 KYPC 0CHOBHO# mKoJbl. [Toaroroska k urorosoii arrecranuu (OI'9J) (84.)

58 | Ilepuonnueck Ilepronnueckuil 3aKOH U Hayuamcsa: 0600mats | PeryissTuBHbIE: [IposiBisitOT
UH 3aKOH U Ilepnoguyeckas cucrema uH(popmaruto o reme | [lmanupyrot cBou OTBETCTBEHHOC
[Iepnognueck XUMHAYECKHUX 3JIEMEHTOB B BUJIE CXEM, NEUCTBUSA B COOTBETCTBUU Tb 32
as cucreMa . . Menneneesa. BBIITOJIHATH TECTOBBIE | C IIOCTABJICHHOW 3a7a4eit pe3yJibTar
. . PU3NYECKUN CMBICIT 3aaHUsA Y YCIIOBUSAMU €€
MenneneeBa MOPSIAKOBOIO HOMEpPA peanuzanuu
B CBETE AJIIEMEHTA, HOMEPOB NIEPUOJA U Ilo3HaBaTe/bHBIE:

TEOPUHU IPYIIIIBIL. CTaBsIT
CTPOCHMUS U GOPMYJTUPYIOT LIETU U




aToma npo0JIeMbl ypOKa;

OCO3HAHHO U ITPOU3BOJIBHO

CTPOSAT B YCTHOM U

NMCbMEHHOH (hopme

KoMMyHuKaTHBHbBIE:

Branenue

MOHOJIOTUYECKOU U

JUANOTUYEeCKO popmamMu

peun

59 | Bunsl Buabl xuMruueckux cBsi3ed U Hayuyamcsa: 0600mars | PeryjasiTUBHbIE: Nwmerot
XUMUYECKUX TUTBI KPUCTAIUTAYECKUX uH(popmaruio o reme | Paznuyaror cnocod u LIEJIOCTHOE
CBSI3EN U pemeTok. B3anmocss3b B BUJI€ TaOJIUIIbI, pe3yJIbTaT ACUCTBUA MHUPOBO33PEHU
THIIbI CTPOEHUS U CBOMCTB BEIIECTB | BBINOJHATH TecTOBYt0 | [lo3HaBaTe/IbHbBIE: e,
KpUCTAILIINYE paboty BnaneroT oOmum COOTBETCTBYIO
CKHX IPUEMOM pELICHUS 3a7a4 | Lee
PELIETOK. KommykaTuBHbIE: COBPEMEHHOMY
B3anmocssi3p KOHTpOonupyroT AEUCTBUS | YPOBHIO
CTPOCHUS U napHepa pa3BUTHUSA
CBOMCTB HAYKH
BELIECTB
60 | Knaccuduxarg Knaccudukanusa xumudeckux | Hayuamca: 0606mars | PeryJisaiTuBHbIe:
us PEeaKIuy 110 pa3InIHbIM uH(popmanuio o reme | Paznuyarot cnocod u
XUMUYECKUX MpU3HaKaM (YKCII0 U COCTaB B BHUJIE CXEM, pe3ynbTaT JeHCTBUS
peakuui 1o pearupyromux u BBINIOJIHATE TecTOBbIC | [Io3HaBaTeabHbBIE:
pa3IMYHbIM 00pa3yroIuxcs BEIIECTB; 3aJaHus Bnaneror oOmmm
pU3HAKAM. HaJIM4Me rpaHUIlbl pa3aena ¢as; IPUEMOM pELICHUS 3a]a4
TeI10BoM A PeKT; N3BMEHEHUE KommykaTuBHbIE:

CkopocTb CTEIEHEN OKUCIIEHUSI aTOMOB; JloroBapuBarorcst 0




XUMHUYCCKHUX

HCIIOJIb30BAHUC KaTaJIn3aTopa,

COBMECTHOM

peakuuii HaIpaBJIeHUE MPOTEKAHUS). NEeSATENbHOCTH MO/
CKOpOCTh XUMHYECKHUX PYKOBOJICTBOM YUMTEJIs
peakuuii u HaxkTopsl,
BIMSIONIME HA HEE
61 | JIucconuaius DIIEKTPOIUTHYECKAS Xapaxmepuszosamo
JIEKTPOJIUTOB JUCCOLMALINS KACIIOT oOrire cBOMCTBa
B BOJIHBIX OCHOBaHuM, coneul. MoHHbIe KHCJIOT OCHOBAHUH,
pacTBopax. yYpaBHEHHUSI. Y CIOBUS couieit B cBete TO/I.
HNounblie MIPOTEKaHUSI HOHHBIX Apeymenmuposamu
ypaBHEHUS YpaBHEHUH J0 KOHLIA BO3MOXHOCTb
IPOTEKAHUS
XAMUYECKUX PEAKLIUN
IpU OIpEAEICHHBIX
YCIJIOBHUSX.
62 | OkucauTenpH Ilonatre okucnaenue u 3HaTh/IOHUMATD PeryasitTuBHbIe:
o- BOCCTAHOBJICHHE, OKUCIUTENN | - XAMUYECKHUE Paznuuatot croco6 u
BOCCTAaHOBUTE Y BOCCTaHOBUTEIH, NOHATHUA: pe3yJibTar IelCTBUs
JIbHBIE OIPEJEIICHUE CTEIICHH OKHUCJIUTEIb U Ilo3naBaTesbHBIC:
peakuuu OKHCJIEHHS 3JIEMEHTOB. BOCCTaHOBUTEIIb, BnageroT o6mum
(OBP). OKHCJICHHUE U MIPUEMOM pElIeHUs 3a1a4
BOCCTaHOBJICHHUE. KommykaTuBHbBIE:
- oInpenenaTh: creneHs | KonTponupyror nencrBus
OKHCJICHHS 3JIEMEHTA B napTHepa

COCJIMHECHUU, THUII
XAMUYECKOU pEAKIIUU
10 UBMEHCHHUIO
CTEIICHU OKHCJICHUS




XUMHUYCCKHUX
JJICMCHTOB.

63 | Kimaccuduxarn [IpocThie U ClIOXKHBIE Hayyamca: 0600math [IposiBnsrOT
us BelecTBa. MeTaibsl u uH(pOPMAIIHIIO TTO TEME noOposkenaTen
U CBOMCTBa HEMETAJLJIbI , COCTAB, B BUJIE CXEM, BHOCTb,0T3bIBY
HEOPraHu4vec knaccudukanus. Oomue BBIITOJIHATH TECTOBYIO UBOCTb, KaK
KHX BEIIECTB XUMHUYECKHE CBOMCTBA OKCUIIOB | paboty. Hayuamca: MMOHUMAaHUE
Y TUAPOKCUAOB (OCHOBaHUH, 00001maTh YYBCTB
KHUCIIOT, aM(OTEPHBIX uHGOPMAITHIO TIO TEME JIPYTUXITIOEN
TUAPOKCHUIIOB), COJIU B CBETE B BHUJIE CXEM, u
JR6)I BBIIIOJIHATH TECTOBYIO COIIEPEKUBAHU
paboty € UM
64 | Tpenunr- TpeHUHr-TECTUPOBAHUE T10 Buinonnsams T€CThI B PeryasituBHble: Bripaxaror
- | TECTUpPOBAHUE BapuanTaM [ A nponuieix net | popmare OI'D 3a kype | Paznuuarot cioco6 u aZIcKBaTHOE
65 | mo BapuaHTam U IEMOBEPCUU OCHOBHOM IIKOJIBI. pe3yJibTar JIelCTBUs MTOHUMAHUE
T'NA AnekBatHo oyenusams | Ilo3HaBaTeabHbBIE: MPUYUH
MPOLLIBIX JIET CBOM 3HaHUd 3a Kypc | Biaznerot o6mmm ycrexa u
U OCHOBHOM IIKOJIBI. IIPUEMOM pEUIEHUS 3a7a4 | HEycrnexa
JIEMOBEPCUH ApryMeHTHPOBAHO KommykaTuBHbIE: y4eOHOM
8b10Upamo KoHTponupyroT AeiCTBUS | 1E€ATEIIbHOCTH
BO3MOKHOCTb ClIauu napTHepa

OI'D no xumuu.
IIpoeyuposamu
COOCTBEHHYIO
00pa3oBaTeIbHYI0
TPAEKTOPHIO MO
U3YUYEHUIO XUMUU B
CpEJIHEH LIKOJIE.




66
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Peseps

Ipuiaoxenue 2




PecypcHoe o0ecnieuenue
Y4eOHo-MeTOANYECKOE o0ecnedeHne
1. Tabpuensu O.C, OctpoymoB WN.I'. HacronbHas kaura yuurens. Xumus. 9 ki.: Meroauueckoe nocodue. - M.: Jlpoda.
2. Xwumus. 9 ki.; Koutponsusie u npoBepodnsie padotsl k yueObuuky O.C. 'abpuensna «Xumus. 9» / O.C. I'abpuensy, I1.H.
bepeskun, A.A. Yimakosa u np. - M.: JIpoda. 20191
3. Xumus. 9 knacc: JugakTuueckue KapTouku — 3a7aHust 1o XxuMuu K yueonuky O.C.I'abpuensna « Xumus. 9 kiaaccy

H.C.ITaBnosa /M.: [Ipoda, n3marensctBo «Ik3amen» Mocksa 2019.- 126¢.

4. T'abpuensu O.C. Xumus. 9xnacc: yued. 1y obmeoopa3zoBar. YupexaeHul. — 8- u3., nepecmorperHoe — M.: [lpoda,

2019

5. T'abpuensu O.C., AmykoBa A.B.. Xumus. 9 knacc. Tetpaap ais 1ab0paTOpHbIX ONBITOB U MPAaKTHYECKUX paboT. - 2-

u3n — M.: [Ipoda, 2019t

6. N'abpuensn O. C., fAmykoBa A. B. Pabouas terpanp. 9 k i1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: llpoda,
2019 .

7. T.C., Hazapoma, JlaBpoBa B.H. KapTbl-UHCTpyKUMH Jisi OPaKTUYECKUX 3aHATUA 1o xumuu 8-11 kin.-Mocksa.:

Bmamoc,2019.



8. Cepus cnopaBounbix Tabmui no xumuu («Ilepuonuueckass cucrema xumuueckux siemeHToB J[.M. Menaeneeray,
«PacTBOpUMOCTh COJI€H, KUCIOT U OCHOBAaHUW B BOAE», «DIEKTPOXUMHUUECKUU Psii HANPSHKEHUN MmeTamuioBy, «Okpacka
WHJIUKATOPOB B PA3JIUYHBIX CPEIAX»).

9. PyxoBoacTBa 115t TaOOPATOPHBIX OMBITOB M MPAKTUIECKUX 3aHATHI 10 xumuu (8-11 xi1.)

10. COOpHUKH TECTOBBIX 3aIaHUM JIJIS1 TEMATUYECKOTO M UTOTOBOTO KOHTPOJISL.

JIeMOHCTPAIlMOHHBIN M PAa3JaTOYHBIH MaTEPHAJI.

- poBast 1a00paTOpUs M0 XUMHH

-000pyI0BaHME JJIS1 IEMOHCTPAIIUHU OTIHITOB

-KOMILJIEKT MOCY/IbI U1 000PYI0BaHUS JJIsl YYEHUUECKUX OIBITOB

-00pa3oBaTENbHBIA KOHCTPYKTOP VIS MPAKTUKU OJIOYHOT'O MPOrPaMMHUPOBAHUS C KOMIUIEKTOM JIaTYUKOB

HNuTepHer — pecypcesbi:

1. Alhimikwww.alhimik.ru

2. KoHCIIEKTHI MO XUMUH JUIA IIKOJILHUKOB

3. Xumus qg Bcexwww.informika.ru

4. Xumusa ns Bac www.chem4you.boom.ru

5. Xumusi. OGpa3oBaTenbHbIA CAalT IS KOJIHHIUKOB Www.hemi.wallst.ru
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