KaneHaapHo - TemaTuyeckoe naaHupoBaHue xumua 8 knacc ®roc no YMK 0.C.lrabpuensH

0O6wan xapaKTepPUCTUKA Nporpammbl: Paboyas nporpamma yuebHOro Kypca no xumun ana 8 knacca paspabortaHa Ha ocHoe PIOC, Ha 6ase nporpammsl

OCHOBHOTO 06LIero obpasoBaHuA No xMumumn (6a3oBbIn ypoBeHb) U aBTopckon nporpammbl O.C. FabpuensiHa, A.B. Kynuosoli Mporpamma ocHOBHOro obuiero
obpasoBaHMA No xMmuun. 8-9 Knaccel. M: poda, 2014r.

JaHHaA

nporpamma

KOHKPETU3MPYET COoAEpIKaHWe CTaH4apTa,

DAET pacnpegeneHue

y4yebHbIX Y4acoB MO pasgenam Kypca, Noc/iefoBaTeNbHOCTb M3YYEHUA TEM U PA3AenioB C YYETOM MeXNPeaMETHbIX U NPEeAMETHbIX CBA3EMN,/I0TUKM
y4yebHOro npouecca, BO3pacTHbIX 0cobeHHOoCTeln obyyatowmxcs.

ABTOPCKOW Nporpamme COOTBETCTBYET y4ebHUK: «Xummua 8 knaccy» O.C.FabpuensH - pekomeHAo0BaHO MUHUCTepcTBOM 06pa3oBaHma 1 Hayku PO / 12-e
nsgaHue, nepepabortaHHoe - M.: ipoda, 2014r.

Kypc paccuntaH: Ha 70 4acoB (2 Yaca B HEAENI0), B TOM YMC/Ie HA KOHTPO/IbHbIE PaboTbl- 6 YacoB, NpaKkTMYecKkne paboTbl 5 4acos.

Ne | Paspen, MNnaHnpyemble pesynbTaThl dnemeHTbl JaTta
n | Tema cogepkaHua* | nposeaeHus
/ Mnan/dakT
n
XapaKTepucTmKa yya
OCHOBHbIX BUAOB PerynatusHble lNo3HaBaTeNbHblEe KommyHWKaTMBHble | JINUHOCTHbIE
[eATeNbHOCTH
(MpeameTHbIN
pesynbTar)
MNEPBOHAYA/IbHbIE XWMWYECKUE MOHATUA (10 YACOB).
1 | Npeamert 3HaTb: ocHOBHble | CTaBAT yyebHble | CamocToATENbHO dopmynupytot dopmupytot OcHoBHble
(1) | xmnn. NOHATMA, YyMETb: | 33434M Ha BbIAENAIOT U cob6CTBEHHOE OTBETCTBEHHOE | MOHATUA:
BelecTBa NUCcnonb3oBaTb ocCHoBe bopmynupytot MHEHWE 1 NO3ULMIO, | OTHOLLUEHME K sewecmasa,
NOHATUA Npun COoOTHeceHuA No3HaBaTebHYO 3a43aloT BONPOChI yyeHuto ceolicmea
XapaKTepucTuke | Toro, uenb seujecms,
BeLecTs yTO YyrKe npeomem
N3BECTHO " Xumuu.
YCBOEHO
obyyatowmmuncs
, N TOro, YTo

eLé He




M3BeCTHO

2 | NpeBpawe | 3HaTb CraBAaT y4yebHble | CamocToATENbHO dopmynupytot dopmupytot MNoHATHe o
(2) | Hue onpeaeneHune 3a4a4m Ha BbIAENAIOT U cob6CTBEHHOE OTBETCTBEHHOE | PUINYECKMX U
BeLLeCTB. d13nYeCcKnx n OCHOBe dbopmynunpytot MHEeHUe 1 CTaBAT OTHOLLEHHUE K XUMUYECKUX
Ponb XMMUYECKNX COOTHeceHuA no3HaBaTesibHYo NOHATHbIE ANA yyebe ABNEHUAX U UX
XUMUU B ABNEHUMN, TOrO, YTO YyKe uenb napTHepa MNOHATUA oTAnyune
XU3HU NPU3HAKK N3BEeCTHO, 1 JoctnxkeHna
yesoBeKa. XMMUYECKNX TOrO, YTO He XUMUU U
peaKkumi, N3BEeCTHO NCNONb30BaHU
yC/1I0BUA U e. Uctopuna
TeyeHuA BO3HMKHOBEHM
peakuunu. A N pas3BUTUA
XUMUU
3 | MpakTnyec | 3HaTb:0bWMe Lenenonaranmne | dopmuposaHue 1. NnaHuposaHue 1.MoTuBauua OcHoBHble
(3) | kKaa pabota | npa- " no3HaBaTe/IbHOM NpaKTUYecKon HayyeHuA NOHATUA:
Nel: BuAa paboTbl B naaHWpoBaHue | uenu pabote no npeamerty obwue
«[Mpnémbil XUM npeamety XMmuAa npasuna
obpauweHns | KabnHeTe; ymeTb: 2.PaspelleHue 2.PasBuBatb pabomei 8
o obpawatbea co KOHbNMKTA YyBCTBO XUMUYECKOM
nabopartop | cnm 3.YnpasneHue ropaocTu 3a KabuHeme,
HbIM PTOBKOM U1 CO nosegeHvem POCCUMCKYIO npuémei
obopynosa | cTek- naptHepa XMMUYECKYIO obpaweHus co
HUEeM. NAHHOW nocyaomn HayKy crnupmoskKol,
CrtpoeHue 3.HpaBcTBEHHO- | npuémel
naameHm». 3TU4Yeckoe obpaweHus co
oueHunBaHue cMmeKnaHHoU
nocyood.
4 | MNepuoany | Ymetb Ha3biBaTb: | CTaBUTb CpaBHuBaTh, dopmynupyet BbicTamBaet O603HaveHue
(4) | eckan XMMHUYECKne y4yebHble uenm Knaccupuumposatb | cobcTtBeHHOe cobcTBeHHOE XMMUYECKNX
cucTema 3/1IeMeHTbl MO UX n 0606watb GaKTbl MHEeHMe 1 NO3ULMI0 | LLeNoCTHoe 3/1eMeHTOB.
XMMUYECKU | CUMBOJIAM, W ABNEHUA Munposo33peHue | Obuee
X nepuoapl 3HAaKOMCTBO €O
anemeHToB | HonbLuMe U CTPYKTYpOM




3HaKu

Manble, rpynnbl U

Tabaunubl 4.U.

noarpynnol MeHpgeneesa:
XuMunyeckn | (rnasHble u nepuoabl u
X no6oyHble) rpynnol.
afIeMeHTOB | 3HaTb 3HaKM
nepsbix 20
31eMEHTOB.
5 | Xumunueckn | 3Hatb/noHumatb | CTaBaT u MpoasnatoT dbopmynnpytot dopmupoBaHue | Xmumun4yeckas
(5) ] e -XUMUYecKue dopmynupytot YCTOMYMBbLIN y4ebHO | cobcTBeHHOEe OTBETCTBEHHOro | dopmyna,
dopmynbl. | mOHAMuUA: npobnemy — NO3HaBaTeNbHbIN MHEHWE 1 MNO3MUMIO, | OTHOLIEHMA K WHAEKC,
OTHOCUTen | oTHOCUTeNbHas YPOKa, MHTepec K HOBbIM 334at0T BONPOCHI, Yy4YeHUI0 KoadPuumeHT,
bHble aTOMHasA u CaMOCTOATENbH | 3HAHMAMM cnocobam | CTOAT MOHATHbIE ANA | UCNONb3YA 3anucu n
aTOMHbIE U | MOIEKYNAIPHAA 0 co3gatoT pelleHuna 3agau napTHepa NOHATUA cneunanbHoO yTeHue
MOIEeKYNAp | macca, anropmuT™ noaobpaHHbIe dopmyn.
Hble XMMMUYECKasn AeATeNbHOCTH cpencTBa. OTHOCMKTeNbHa
Maccbl. dopmyna npv peweHumn YmeHue A aTOMHaA
Ymetb npobnembl OLEeHUTb macca.
-onpedenams: paboTtatb no cteneHb ycnexa | OTHocuTeNbHA
KauYeCTBEHHbIM U | NAaAHY, AW Heycnexa A
KOJINYECTBEHHbIM cBoeM MONEKYNApHasn
COCTaB BelLecTBa OeATeIbHOCTH Macca. 3aKoH
Mo XMMWYECKOM MOCTOAHCTBA
dopmyne cocTaBa
-8bIYUCAAMb:
OTHOCUTE/IbHYHO
MOJIEKYNAPHYIO
Maccy BelLecTBa;
6 | Pacuétbl no | Ymetb CoctaBnAaTtb CTpouTb nornyeckoe | Ymetb pabotaTb B ®opmupoBaTb BbluncneHune
(6) | xuMmnyecko | BblUUCAATD NaH pelweHna paccyxxaeHue rpynne OTBETCTBEHHOE | OTHOCUTENIbHO
Z MaccoByto o0 | Nnpobnembl yCTaHaBAMBaTb Npwu OTHOLLEHME K n
dopmyne. XMMWYECKOTO YMHHO- yyebe MOJIEKYNAPHOM
3nemeHTa no CNeACTBEHHYIO CBA3b Macchbl
dopmyne BELLECTBa,
COoeNHEHUA. MaccoBoW

A0/ SN1eMEHTa




B XMMNYeCKOM

coeguHeHuNn.
YcTaHOBNEHUe
npocrenwen
dopmynbl
Bew,ecTsa no
MaCCOBbIM
[oNAM.
7 | BaneHTtHOC | 3HaTb CocTtaBnaTtb Co3paBatb YcTaHaBAMBaATbL U Oco3HaBaTb BaneHTHOCTb
(7) | . onpeaeneHue MAaH peweHna | cxemaTuUyeckue CpaBHMBATb Pa3Hble | NOTPebHOCTb K (onpeaeneHue)
Onpegene | noHATUA npob6siembl moaenu TOYKM 3PEHUA U camoobpa3oBaH | , onpegeneHve
Hue «BANIEHTHOCTbY. AenaTb NPaBuUIbHbIN | U0 BaJIEHTHOCTHU
Ba/NIEHTHOCT | YmeTb BblIOOP no ¢opmyne.
nno onpegenatb Cpeactsa
dopmyne B | Ba/IGHTHOCTb MO UKT
6uHapHbIX | popmyne, MpeseHTauma
COeiMHEHN | cocTosALEeN U3 «MoHAaTHne o
AX. OBYX 9/1eMEHTOB BaJIEHTHOCTU»
8 | CoctaBneH | Ymetb CocTtaBnartb Co3spaBatb YcTaHaBAMBaTbL U Oco3HaBaTb CocTtaBneHune
(8) | ne COCTaBNATL NAaH peweHna CXemaTuyeckme CpaBHMBATb pa3Hble | NOTpebHOCTb K dopmyn no
XUMUYECKN | dopmynbl No npobnembl moaenu TOYKWN 3PEHUA U camoobpa3oBaH | BasEHTHOCTM.
x dopmyn BaJIEHTHOCTMW. AenaTb NPaBUbHbIN | UKD Mpe3eHTauma
no BblbOp «MoHATHe 0
BaJIEHTHOCT BaJIEHTHOCTU®
Wn.
9 | 3akpenneH | YmeTtb CamocTtosaTtenbH | Micnonb3oBaTtb dopmynmposaTb ®opmunpoBatb y | PeweHune
(9) | ne NPUMEHATb 0 a4,EeKBATHO 3HAKOBO- cob6CTBEHHOE yyaLmxca 33434 1
3HaHMN K 3HaHWA, yMmeHuna oueHMBaTb CMMBOMYECKUNE MHEHWE 1 No3nunio; | yyebHo- YNpPa*KHeHUM
YMEHUM M HaBbIKM MpHU NpPaBUIbHOCTb cpeacTsa, B TOM 2.YuynTbiBaTb pa3Hble | NO3HaBaTe/IbHbl | MO AAHHOM
no teme BbINOAHEHUMU BbINO/HEHMA ymucne mogenun u MHEHUA U UHTEPECHI | K MHTepecC K Teme.
«BBeaeHne | TPEHMPOBOYHbIX nencTema u CXeMbl gNA pelweHna | 1 060CHOBbLIBATD HOBOMY MoaroToBKa K
. yNparKHEHWUI U BHOCUTb 3a4av; COBCTBEHHYIO yyebHoMy KOHTPOJIbHOM
MepBOHa4a | 3agaHUN. HeobxogMmble no3numio; maTepuany m paborte.
NbHble KOPPEKTUBLI B cnocobam
XMMUYECKHN pelleHns HOBOM




e NCNONHEHUe KakK YaCTHOM 3a4a4m
NOHATUAY. no xoA4y ero
peanusauuu,
TaK M B KOHLe
AencTems.
10 | KoHTponbH | YmeTb CamocToaTtenbH | Micnonb3oBaTb dopmynmposatb ®opmunpoatb y | Cpeactea
(10)| as pabota NPUMEHATb O aZleKBaTHO 3HAKOBO- cobcTBeHHOE ydawmxca UKT K,p. Ne 1.
Ne 1 no 3HaHWA, yMeHuUA OLLeHMBATb CUMBO/IMYECKME MHEHWe 1 No3nunio; | yuebHo- 1 vac.
Teme W HaBbIKN, NPaBUAbHOCTb CpeAacTBa, B TOM 2.Y4nTbIBaTb pa3Hble | NMO3HaBaTe/bHbI
«BBegeHue | nonyyeHHble B BbIMOJIHEHUA ynucne mogenu u MHEHWA U UHTEPECHl | 1 MHTepec K
. X04e n3yvyeHus AEeNCTBUA U CXeMbl gNA pelweHna | 1 060CHOBbLIBATH HOBOMY
MepBoHaya | AaHHOM TeMbl, BHOCUTb 3ajav; COBCTBEHHYIO yyebHOMy
NibHble npw BbINONIHEHUKN | HeobxoauMble no3numio; maTtepuany m
XMMMUYECKN | KOHTPONbHOM KOPPEKTUBLI B cnocobam
e paboTbl. NCMONHEHUNE KaK peleHna HOBOM
NOHATUAY. no xo4y ero YacCTHOM 3a4a4m
peanusauum,
TaK M B KOHLe
AencTems.
TEMA Ne 2. ATOMbl XUMUYECKUXIZIEMEHTOB (9 uacos).
1 | OcHoBHble | 3HaTb CTPOEHMe CamocToaTtenbH CraBAat un OTcTameaTb CBOIO dopmunpoaHue | MNnaHeTapHas
(11)| cBepgeHna o | aToma, coCTaB o] dbopmynnpytot TOUKY 3peHus, nHTepeca mozenb
CTPOEeHUMn aTOMHOrO A4Pa, obHapyKumBatoT npobnemy APUBOANTL K KOHKpEeTHOMY | CTpOeHUsA
aToma. onpeaeneHue n opmMmynunpytoT | ypokKa, apryMeHThl, XMMUYECKOMY aToma.
N30TOMNOB, TPU npobnemy. camocToATeNbH anemeHTy Cocras aTtoma:
noatesepaan nux
BUAA N3NYyYeHUS, 0 co3gatot A4po
onpeaeneHue anroputTm bakTamu. Pasnnyats (npoToHbI,
NOHATUA [eaTeNbHOCTH B YCTHOI peun HEeMTPOHbI) U
CXMMUYECKUI npu peweHuun MHEHUE, 3/1eKTPOHbI.
3/IeMEHTY. npobnembl [0Ka3aTenbCTBa, MN3oTonsl.
rMnoTesbl. XrMunyecKuit
3/1eMEeHT.

Cpeactsa UKT
Aunck
«CTtpoeHue




aToma»

2 | CtpoeHune Ymetb YuutbiBatoT Bbibupatot JorosapusatoTca o OnpegenatoT DNeKTpoHHaA
(12)| anekTpoHH | cocmasname: npasuio B OCHOBaHWUA N | COBMECTHOM CBOIO JINYHYIO 060/104Ka
bIX CXeMbl CTPOEHUA | MIAHUPOBAHUN | KpUTEPUU ANA | AeATeNnbHOCTY, no3uuuio, aToma.
o6on04eK aTOMOB NepBbIX W KOHTpoOne Knaccmdukaumnm NPUXOAAT K 06LLeMy | afleKBaTHYHO SHepreTnyeck
aTomoB 20 anemeHTOB B cnocoba MNpeobpa3osbiBaTh pelweHuto, B TOM anddepeHUnpo | ne ypoBHU
XMMUYECKN | NepuoanNYecKom peLieHus, nHbopmaumio n3 uncne un BaHHYIO (3aBepLueHHbI
X cucteme - OCYLLECTBAAOT OAHOro BMAa B CTONKHOBEHUIO CaMOOLEHKY n,
anemeHToB | 06bACHAMES!: MoLLaroBbIn ApYyron u BblIbUpatb | MHTEpPecoB CBOMX He3aBepLUeHH
dun3nyecknin KOHTpPO/b ana ceba ypobHyto napTHepos bi) Cpeactsa
CMbIC/1 HOMepOB dopmy puKkcaumm ycnexoB B yyebe | MKT
rpynnbl n npeacraBneHun MpeseHTauma
nepuoaa, K nHbopmauum «CTpoeHue
KOTOPbIM 3/1EKTPOHHBIX
NPUHAANEKNUT obonouek
anemeHT B NCX3 aToma»
a.n.
MeHpeneesa,
32aKOHOMEpPHOCTHU
N3MEeHeHMA
CBOMCTB
3/1IeMEeHTOB B
npeaenax Mmanbix
nepvoaos u
rNaBHbIX
noArpynn.
3 | Nepuvoauny | 3Hatb Crasutb CpasHuBaTh, dopmynupyet BbicTamnsaet MNepuognyeck
(13)| eckui bopMyNnpPOBKY y4yebHble uenu KnaccuounymposaTb | cobcTBEHHOE cobcTBEHHOE WA 3aKOH U
33aKOH U nepuoamnyeckoro 1 0606wWaTb haKThbI MHEHME U NO3ULMIO | LeIOCTHOoe nepuoanyecka
nepuoauye | 3aKoHa, W ABNEHUA MMUPOBO33peHMne | A
CKas onpeaeneHue cmuctema
cucTema nepvogaa, XUMUYECKUX




XUMUYECKUN | GU3NYECKUIA 3N1EMEHTOB
X cmbicn Ne JIRZE
3NeMeHTOB | nepuoaa, MeHgeneesa.
O.n. onpeaeneHve Mpynnbl n
MeHgenee | rpynnol, nepuoapl
Ba. dur3nyecknin nepuoaunyecko
cmbicn Ne M
rpynnbi. CUCTEMDI.
Cpeactea VKT
«M.3.mn
n.c
XUM.
3/IEMEHTOBY»
4 | NoHHaA 3Hatb/noHumatb | CamocToATeNbH CrasAt un OTcTansaTtb CBOIO ®opmunpoBaHmne | CtpoeHue
(14)| cBasb. - Xumuyeckoe o dopmynmpytot TOYKY 3peHus, nHTepeca MOJIEKY.
noHamue: obHapyXuBaloT npobnemy NPUBOAUTL K KOHKpeTHoMy | MOHbI
WOH, N GOpPMYNUPYIOT | YPOKa, aprymeHTbI, XMMUYECKOMY NONOXKMUTENbH
MOHHaA npobnemy. CaMOCTOATENbH 3NEeMEHTY ble U
XMMUYeCKas 0 co3gatot MOATBEPHAAA UX oTpULaTEeNbHbI
cBA3b YMeTb anropuTm dakTamm. Pasnndats e.
-onpedename [leaTeNIbHOCTU B YCTHO peun O6pa3oBaHue
WMOHHYIO CBA3b B npu peLleHnm MHeHue, WMOHOB.
XUMUYECKNX npobaembl 00Ka3aTeNbCTBa, NoHHanA
COeANHEHMAX, rMnoTesbl. XMMMNYECKas
COCTaBAATb CBA3b.
CXembl Cpeactsa UKT
obpa3oBaHuA MpeseHTaumn
MOHHbIX «MoHbl.
coeMHEHUN. NoHHas
CBA3bY
5 | KoBaneHTH | 3HaTb CtaBuTb CpaBHMBaTh, dopmynupyet BbicTamBaet KoBaneHTHasn
(15)] an onpeaeneHue yyebHble uenm KnaccuduumpoBatb | cobcTBeHHOe cobCcTBEHHOE HenonApHas
HenonApHa | HeMoAPHOM 1 0606LwWaTb GaKTbI MHEHME M NO3ULMI0 | LLeNOCTHOoE CBA3b, CXEMbI
A KOBa/NIEHTHOWM W ABNEHUA MWpPOBO33peHne | obpasoBaHuA
XMMUYECKA | CBA3WN, MEXAHU3M CBA3M,




A obpasoBaHuA 3N1EeKTPOHHaA n
CBA3b. CBA3MN. CTPYKTYypHas
dopmynbl.
Cpeactea VKT
MNpe3eHTaumsa
«KoBaneHTHas
HenonApHan
CBA3bY
6 | KoBaneHTH | 3HaTb CamocTtoatenbH | Mcnonb3osaTb dopmynmposaTb ®opmupoBatb y | KoBaneHTtHas
(16)| an onpeaeneHune 0 afleKBaTHO 3HAKOBO- cobCTBEHHOE yyalmxcs nonspHas
nonApHasn 3/IeKTPOOTpMLATE | OLEHMBATb CUMBOJIMYECKME MHEHWe 1 No3nunio; | yuebHo- cBA3b. Cxembl
XMMUYECKa | IbHOCTH, NPaBUAbHOCTb CpeAacTBa, B TOM 2.YunTbIBaTb pasHble | NO3HaBaTeNbHbl | 06pa3oBaHUA
A KOBaNeHTHOM BbIMOJIHEHUA ynucne mogenu u MHEHWA U UHTEpPEeCbl | 1 MHTepec K aToro
CBA3b. NONAPHOM CBA3KN, | AEUCTBUA U CXeMbl gNA pelweHna | 1 060CHOBbLIBATD HOBOMY TMNa CBA3W.
DNIEeKTPOOT | MEeXaHM3m BHOCUTb 3a4ay; COBCTBEHHYIO yyebHOMy DNIeKTPOHHbIE
puuatenbH | obpasosaHuA Heobxoanmble nosuuuto; marepuany u "
OCTb. CBA3U. YMeTb KOpPPEeKTUBLI B cnocobam CTPYKTypHble
onpeaenatb NCNONTHEHUE KaK peweHna Hoson | popmynbl
KOBa/NIeHTHYIO no xoA4y ero YaCTHOM 3aZa4n | ABYXAaTOMHbIX
NONAPHYIO CBA3b | peanusauumm, MONEKY.
B COeANHEHUAX, TaK M B KOHLe dneKkTpooTpuL,
3anucbIBaTb AEeNcTBuA. aTeNbHOCTb.
cxemy Cpeactsa UKT
obpasoBaHusA MpeseHTaumn
CBA3MN. «KoBaneHTHas
nonApHan
CBA3b»
7 | Metannuy | 3HaTb/noHumatb | MpuvHUMMAIOT U CamocTtosTenb YUMTbIBAIOT pasHble | BbipaxkatoT B3sanmopenicTs
(17)| eckasn xumuyecKoe COXpaHAT HO co3patoT MHEHMUA U CTPeMATCA | ageKkBaTHoe ne aTomos
XMMHUYeCKa | noHamue: y4ebHyto anropuTm K KoopAnHaumm NoHMMaHue MeTannos
A meTannunyeckas 3agauvy, OeATeNnbHOCTH Pa3/IMYHbIX NO3ULMIA | NPUYMH yCriexa | mexay coboi -
CBA3b nAaHUpyoT npu peLeHnm B COTpyAHMYecTBe N Heycnexa obpasoBaHue
CBOW AencTBumA npobnem y4ebHom MeTanInyecko
B COOTBETCTBUM pasanyHoro JeATenbHOCTU " cBA3MN.

C NocTaB/IEHHOWM

XapakTepa

Cpeactea UKT




3agaven OCHOBHbIX Mpe3eHTauma
yCnoBuaAMM ee NOHATUN «MeTannnyeck
peanunsaumu as CBA3b»
8 | O6obuweHn | YmeTb Crasutb CpasHuBaTb, dopmynunpyet BbicTansaer O6o6LwweHne
(18)| ewn NPUMEHATb y4ebHble uenm KnaccuduuympoBatb | cobcTBeHHOE cobcTBEHHOE cucTemaTmsal,
CUCTEMATU | 3HAHMA, yMEHUA, 1 0606LwWaTb GaKTbI MHEHME M MNO3ULUMI0 | LLeIOCTHOoe nA
3auma HaBbIKM, M ABNEHUA MMPOBO33PEHUE | 3HAHUM MO
3HaHUM O NOJly4YEHHbIE NPU Teme
XUMMUYECKN | U3yYeHUU «ATOMBI
X OAHHOW TeMbI, XUMUYECKUX
3/leMeHTax. | NPu BbINOJHEHUN 31EMEHTOBY.
TPEHUPOBOYHbIX BbinonHeHme
334aHNUN K YNParKHEHUN.
YNParKHEHUN. MoprotoBKa K
KOHTPOJIbHOM
pabore.
9 | KOHTpOnbH | YMmeTb CraButb CpasHuBaTb, dopmynunpyet BbicTamsaer KoHTpob
(19)| asa pabota | npumeHAaTb 3YH, | yuebHble uenm KnaccuduumpoBaTb | cobcTBEHHOE cobcTBEHHOE 3HaHWN,
Neo2 no NoAy4YeHHble Npu n 0606LwWaTb PaKTbI MHEHUWE 1 NO3ULMI0 | LLeIOCTHOoe YMEHUN,
Teme « MU3y4YEHUU TEMbI M ABNIEHUA MMPOBO33peHMe | HaBbIKOB,
ATOMbI «ATOMBbI NONYYEHHbIX
XUMMUYECKN | XMMUYECKUX Npu N3ydeHumn
X 3/1IeMEHTOBY. AAHHOW TeMbl.
3/1IeMeHTOB CpepctBa KT
» K. p. Ne2 1lyac.
TEMA Ne 3. NPOCTbIE BELLLECTBA (7 uacos).
1 MpocTtbie YmerTb: CamocTtoatenbH | Mcnonb3osaTb dopmynuposaTb ®opmunpoBatb y | MonoxkeHue
(20) | BewecTBa - | xapakmepu3oea | O afeKBaTHO 3HAKOBO- cobcTBEHHOE y4yawmxca 3/1IeEMEHTOB
MeTaNbl. mo: OouUEeHMBaATb CMMBOIMYECKUNE MHEeHMe n y4yebHo- METa/IoB B
CBA3b MeXxAay NpPaBUAbHOCTb CpeAcTBa, B TOM Yncae | NO3ULMIO; nosHasatenbHbl | 1.C.X.3. 4.U.
CTpoeHnem 1 BbIMOJIHEHUA MmoAenun n cxembl gna | 2.YuntbiBaTb N MHTepec K MeHpgeneesa
CBOMCTBAaMM aencrema u pelweHunsa 3agav; pa3Hble MHEHMA U | HOBOMY CtpoeHue
MeTanNos BHOCUTb MHTEpEeChbI n yuyebHomy aTomoB
ucrnons3o08ames obocHoBbIBaTb maTepuany u MEeTaNNo0B.




npuobpeTteHHble | HeobxoauMmble CcobCTBEHHYIO cnocobam Obuiue
3HaHWA anAa KOPPEKTUBLI B no3numto; pelweHnsa HoBOM | dm3nYecKkne
KPUTUYECKOM NCNONIHEHME KaK YaCcTHOM 3a4a4M | CBOMCTBA
OLEeHKM no xoay ero METaNNOoB.
nHbopmaunm o peanunsauum, CpeactBa UKT
MeTaNNax, TaK U B KOHLeE Ounck
MCNONb3yeMbIX B | AENCTBUSA. «BewectBa u
ObITy. nx
npespaLeHns
»
2 | MpocTble YmeTb dopmupos YmeHune YmeHue PerynainsemmesaeiOsnagellonoxkeHne
(21) | BewectBa - | xapakmepu3oea aHue paboTaTb C coTpyaHMYaTb®@opMy pobarseHOEBbIHEG1IEMEHTOB
HemeTanNbl | mo: NMOHATUA O y4yebHMKOoMm, yunTenem B NOHATUE@IOCTHOE NPAKTUHEMETANI0B B
NnosIoXKeHne HemeTann AONONHUTENIbHO noucke n cbopeeTannemy poBO33pAEERATE/INEPNOLNYECKO
HEeMeTan/oB B ax, " nnTepaTtypomn nHpopmaummn,ceoncTBax " cucteme.
nepuoamnyeckoi annoTponu 7 cnywartb ero. P:1.3.4.6 CtpoeHue
cucTeme; N nx nepuogmyeckomn AprymeHTUpyBeryniTMBHbIE: aToMOB
CTPOEHME aTOMOB | CBOMCTBAX cMcTeMoOl CBOO NO3nNUMKP@APMUpPOBaHME HeMeTannos
HemMeTannos KOOPANHMPYHITEREATNA O KoBaneHTHas
C NO3MUUM  HemeTannax, . HenonApHas
NapTHEPOB B aAf0TPONUM UX CBA3b.
COTPYAHMYECTBROMCTBAX dusnyeckne
P:1.3.4.6 CBOWNCTBA
HEMEeTaNoB.
Annomponus.
3 Konuuects | 3Hatb/noHuMmatb | MpUHUMAIOT K1 CamocToatenb YYUTbIBAKOT BbipaxatoT Konunyectso
(22) | awm - COoXpaHawT HO co3gatoT pasHble MHEHUA U | aleKBaTHOE BELLECTBA U
MonspHaa | xumuyeckue y4ebHyto anropuTm CTPEMATCA K NoOHMMaHue eAMHULbI ero
macca MOHAMUA: MONb, | 3afauy, OEeATeNbHOCTH KOOpAMHaUMn NMPUYKUH yCnexa | uamepeHus:
BELWLECTBA. | MOAAPHAA Macca | NAAHUPYIOT npu peLleHnm Pa3NYHBIX N Heycnexa MO/1b, MMOJ/b,
YmeTb- CBOUW AeincTBuA npobnem nosnuni B y4ebHo KMO/b.
8bI4UCIAMb: B COOTBETCTBUM pasnn4YHoro COTpyaHMYecTBe LEeATeNbHOCTH MocTtoAHHaA
MONAPHYHO C NOCTAaBNEHHOM | XapaKTepa ABoragpo.
maccy, 3agaven n OCHOBHbIX MonspHas
KOJINYeCTBO ycnosmamm ee NOHATUN macca.




Bel,ecTsa peanusauunm CpeactBa VKT
MNpeseHTaumA
Konunyectsa n
MonsapHas
macca
BeLLecTBa.
4 MonsapHbiit | 3HaTb/noHMmaTb | LlenenonaraHve | ®opmupoBaHue PaspelieHune 1.MotuBauus MNoHATHe o
(23) | 06BEM - XumuyecKoe n No3HaBaTeNIbHOM Wenu | KoHOAMKTa Hay4yeHus MOJIAPHOM
rasos. noHamue: naaHUpoOBaHMe YnpasneHue npeamerty obbeme rasos.
3aKoH MONSAPHbLIN nosefeHnem XUMMA HopmanbHbie
Asoragpo ob6vem YmeTb napTHepa 2.Pa3suBaTb yCNoBuA.
- 8bIMUCAAMb: TIO 4YyBCTBO Cnepctsue
KO/InYecTBy ropaocTu 3a 3aKOHa
(macce) POCCUIMNCKYIO ABoragpo.
rasoobpasHoro XUMUYECKYIO Cpeactea VKT
BeLLeCcTBa ero HayKy «MonsApHbI
obbem, no 3.HpaBcTBEHHO- | 0O6BEM
obvemy aTn4yeckoe rasos.
razoobpasHoro oueHuBaHue 3aKoH
BeLllecTBa ero Asoragpo»
KONM4ecTBo
(maccy).
5 PeweHne YmeTtb Crasutb CpasHuBaTh, dopmynupyet BbicTamnBaet BbinonHeHne
(24) | 3apau c npMBOAUTb y4yebHble uenu KnaccuoduuymposaTb U | COBCTBEHHOE cobcTBEHHOE YNPa*KHEHUM C
MCNONb30B | pacyéTbl NO 0606watb hakTbl U MHEeHUe n LenocTHoe NCNONb30BaAHM
aHuem dopmynam c ABNEHUA no3numio MWPOBO33peHNE | em
NOHATUM NCNo/1b30BaHMEM NOHATUM:
«KONMYECT | moHATWUI: N1/, «0bbem»,
BO Mm, M, NA. «MONbY,
BeLLecTBay, «KOJINYECTBO
«MONAPHan BeLLeCTBay,
macca», «Mmacca,
«MOJIAPHBI «MONAPHbLIN
1 06BEMY, ob6bem».

«4ncno




ABoragpo»

6 0606uweHn | YmeTb OueHuBatoT Bbibupatot Hanbonee | YyacTByloT B OBnageHune PeweHune
(25) | ewn NPUMEHATb NPaBUAbHOCTb adPeKTUBHbIE KONINEKTUBHOM HaBblKaMK Ana 334a4 u
CUCTEMATU | 3HAHWA, yMEHMA, | BbIMOJHEHNA cnocobbl peleHns obcyKaeHUn NpaKTU4eCKoM YNPa*KHEHUN.
3auma HaBbIKM MpHU OencTBmA Ha 3a[a4, KOHTPOUPYIOT | Npobnem, LeATeNnbHOCTH MNoarotoBKa K
3HAaHMN NO | BbIMOAHEHUM ypOoBHe M OLLEHMBAIOT NpoABNAIOT KOHTPO/IbHOM
Teme TPEHUPOBOYHbIX afeKBaTHOM npoueccmMm pesynbTaT | aKTUBHOCTb BO paborTe.
«lMpocTtble | ynpaxHeHUA K pPeTpoCneKTUBH B3aMMOAENCTBUM
BELLECTBA». | 3a4aHWN. OW OLEHKM ONA peweHna
KOMMYHWKATUBHbI
XK
NO3HaBaTENbHbIX
3ajau
7 KoHTponbH | YmeTb MpuHMMaloT U CamocroaTenb YUUTbIBAKOT BbiparkatoT KoHTponb
(26) | an NPUMEHATb COXpaHAT HO co3patoT pasHble MHEHMA U | afeKBaTHoe 3HAHWM,
pabora N2 | 3HaHMA, ymeHUsa, | yuyebHyto anropuTm CTPEMATCA K NOHUMaHue YMEHU,
3 no teme HaBbIKM MpHU 3aau4y, 0eATeNbHOCTH KoopauHaumu MPUYMH yCcnexa | HaBbIKOB,
«lMpocTble N3y4YeHUn TeMbI NAaHUPYIOT npu peLleHnm Pa3NYHBIX N Heycnexa NONYYEHHbIX
BewecrtBa» | «lpocTbie CBOW AeincTBumA npobnem no3numn B y4ebHoM nNpu U3y4yeHumn
BeLLecTBa. B COOTBETCTBUM pPasnMyHoOro cOTpyAHMyecTse 0eATeNbHOCTH AAHHOW TeMbl.
C NOCTaB/NIEHHOW | XapaKTepa Cpeacrtea UKT
3aga4en u OCHOBHbIX K. p. Ne3 lyac.
YCNOBUAMM ee NOHATUM
peanunsaumu

TEMA Ne 4. COEAUHEHUA XUMWUYECKMUX S/IEMEHTOB (14 uacos).




1 | CreneHb 3HaTtb ®opmunpos YmeHune YmeHune PerynainsenaesaetOBnagdhmepHble
(27)| okncnenuna | onpepenexHve aHue paboTaTtb C coTpyAHNYaTb cPoOpMUpPOBaFBEH HOEA BbIKAMOE MVIREHUA.
NOHATKA NOHATUA O y4ebHMKOoMm, yunTenem B NOUTREATUA@®I0CTHOE NPaKTiEHDIMe O
«CTeneHb cTeneHu AO0NONHUTENbHO n cbope MeTaNNaw pPOBO33pAKBATE I ERETEHUN
OKUCNEHUAN OKUCNEeHUA " nuTepatypon MHbOpMaLMK, CBOMCTBAX OKUCNEHUA.
YmeTb 7 cnywatb ero. P:1.3.4.6 OnpegeneHune
onpenenatb nepuoamyeckom AprymeHtupytoiPerynfiTusHole: cTeneHn
cTeneHb cucTemom CBOO No3numio PopmppoBaHue OKUCNEHUA B
OKMUC/IeHUA nNo KOOPOVHUPYIOT R@HATHA O H6MHapPHbIX
dopmyne no3numun NapTHeROETANNAX, . COeANHEHMUAX.
BelLecTsa u B COTPYAHMYECTBANOTPOMNUN NX CoctasneHue
COCTaBAATb cBoMcTBax dopmynbl
dopmynbl No P:1.3.4.6 BGMHapHBbIX
cTeneHu coenHEeHUN
OKUCNIeHUA, no
NCMonb3ya Npu cTeneHu
aTOM pAL, OKUCNEeHUA,
3/IeKTpooTpMuaTe o6wunit cnocob
JNIbHOCTH. WX Ha3BaHMA.
Cpepctea UKT
MNpe3seHTauuA
«CreneHb
OKUCNEHUA»
2 | buHapHble | YmeTb CraBAat u MpoasnatoT dopmynumpytot dopmunpoBaHme | HOMEHKNATYpa
(28)| coeanHeHun | - HazbisamMs: dbopmynumpytot ycTonumebli yuebHo | cobctBeHHOe OTBETCTBEHHOIO | XMMWUYECKNX
A meTannos | GUHapHble npobnemy — NO3HaBaTE/NbHbIN MHEHMe 1 NO3ULMI0, | OTHOLWEHMUA K coegnHeHumn
" coeAnHeHuA no YPOKa, WMHTepec K HOBbIM 3a42t0T BOMPOCHI, y4YeHuio Ha
HEMETANNO0 | UX XMMUYECKUM CaMOCTOATENbH | 3HAHMAMM cnocobam | CTOAT NMOHATHbIE ANA | UCNONb3YA npumepe
B dbopmynam; 0 co3gatot pelweHuns 3agay napTHepa NOHATUA cneumanbHoO H6MHapHbIX
onpedename: anropuTm nogobpaHHble coeuHEeHUN,
cTeneHb OeATenbHOCTU cpeacTsa. CoCTaB/ieHue
OKMCNIeHunA npu peleHnm YmeHue dopmyn
3/1leMeHTOB B npobnembl OLLeHUTb H6UHApPHbIX
coeiHeHUAX. paboTtaTtb no cTeneHb ycnexa | o6beaAnHeHUN.

naaHy,

nan Heycnexa

CpepctBa UKT




csoeu Mpe3eHTauma
OeATeNbHOCTH «BbuHapHbIe
coeaMHEeHUA»
3 | OKengabl. 3Hatb/noHumatb | 1.dopmuposats | 1.PopmuposaThb 1.CoseplieHcTBOBaT | Passutue Okenapl n
(29)| Netyumne XMMMYecKkoe ymeHue yMeHne NpoBoAnTb | b yMeHue BHYTPEHHEWN netyuue
BOAOPOAHbLI | NOHATHKE: Yy4YnTbIBATH CpaBHeHMue n [0roBapmBaTbCa U nosunuum BOAOPOAHbIE
e oKcuAapl BblAeNeHHble KnaccuduKaumio no | NpuxoguTb K WKONbHMKA Ha coeguHeHuA:
coeguHeHn | Ymetb yuntenem 3a[@aHHbIM obLLeMy peLleHUIO B | YPOBHe CocrasneHue
A. Ha3bl8ame: OpUEHTUPbI KpUTepuam; COBMECTHOWM NONIOXKUTENBHOT | XMUMUYECKUX
OKCMAbl NO UX AencTemA B AeATeNbHOCTH; 0 OTHOWeEHUA K | dopmyn, nx
dopmynam HoBOM y4yebHOM | 2.DdopmmpoBaTb y 2.Pa3BunBaTb yMeHUe | LWKone, Ha3BaHue.
onpedename: MmaTepuane B yyawmxca NPOAYKTUBHO NOHUMAHMA Cpeactsa UKT
cTeneHb COTpyAHWYECTBE | NpeacTaBieHne O paspeLaTb HeobxoanmocTtun | MpeseHTauma
OKUCNEeHUA C yuutenem; HOMeHKNaType KOHOAUKTBI Ha yyYeHus, «OKeuabl»
3/IEMEHTOB B 2. MnaHupoBaTb | HEOPraHUYECKNX OCHOBeE yyeTa BblpaXKEeHHOro B
oKcmpaax CBOM JencTeun coeIMHEHWI; WNHTEPECOB U npeobnagaHum
B COOTBETCTBUM no3unumiA BCex ero y4ebHo-
C NOCTaBAEHHOW YYaCTHUKOB; Nno3HaBaTe/ibHbI
3agaven n X MOTUBOB U
yCnoBUAMMK ee npegnoyTeHnm
peanusauuu. couManbHOro
cnocoba oLeHKM
3HaHWUI;
4 | OcHoBaHMA. | 3HaTb/NOHUMaATDL | MPUHUMAIOT M CamocToaTenb YYUTbIBAIOT pa3Hble | BbiparkatoT Cocras n
(30) XumuvecKue COXpaHAT HO co3gatoT MHEHMA U CTPEMATCA | afeKBaTHoe Ha3BaHUe
noHAMuA: y4ebHyto anropuTm K KOOpAMHaUMm NOHMMaHue OCHOBaHUM. Ux
OCHOBaHMUA, 3agauvy, AeATeNbHOCTH Pa3NIMYHbBIX NO3MLMIA | NPUYMH ycnexa | KnaccudpuKaum
LLLeNoYM. NAaHUpYyoT npu peweHnm B COTpyAHMYecTBe n Heycnexa A.
Ymertb CBOW AeincTBuA npobnem y4yebHoi NHauKaTopbl.
-Ha3blieamsb: B COOTBETCTBUMU pa3/sinyHoro LeATeNbHOCTH CpegpctBa UKT
OCHOBAHMA MO UX | C NOCTAaBNEHHOM | XapaKTepa Mpe3eHTauma
dbopmynam 3agavein OCHOBHbIX «OcHoBaHMA»
-cocmaename: yc/noBuamMmn ee NOHATUM n.o.
XMMUYECKne peanunsaumm




dopmynbl

OCHOBaHUM; -
onpedename:
OCHOBAHMA MO UX
dbopmynam
5 | Kucnotbi: 3HaTb/noHumatb | 1.®opmuposats | 1.dopmuposaTthb 1.CosepleHcTBoBaTt | PasButue Coctas 1
(31)| cocras, -XMMmmyeckoe ymeHue yMeHue NpoBOoaM1Tb b YMeHwue BHYTPEHHEWN Ha3BaHue
HOMEHKNAT | NoHAMue: YUYMTbIBATD CpaBHeHue U [,0roBapmBaTbhCcA u nosuumu Kmcaot. Ux
ypa. KMUC/IOTA, WenoYb. | BblAeNeHHble KnaccuduKaumio no | NpuxoguTb K LWKOJIbHMKA Ha KnaccudumKaum

YmeTb - yumTenem 3aJaHHbIM obuiemy peleHnto B | ypoBHe A.
HAa3bIBAMb: OpPWEHTUPDI KpUTEPUAM; COBMECTHOM nonoxurtenoHor | MHgMKaTopbl.
KUCNOTbI NO UX AencrTeuns B LeATesIbHOCTY; 0 oTHoweHuna K | Cpepgcrtea UKT
dopmynam - HoBOM y4yebHOM | 2.DopmmpoBaTb y 2.Pa3BmBaTb ymeHue | WKone, Mpe3eHTaums
cocmaename: maTtepuane B yyawmxcsa NPOAYKTUBHO NOHUMaHUA «Kuncno
XMMUYECKne COTPYyAHWMYECTBE | MpeacTaBieHue o pa3pewaTb HeobxoaAMMOCTU | Tbi»
dbopMy bl KUCNOT | C yunTenem; HOMEHKNaType KOH(AMKTbI Ha y4yeHus, N.o.
-onpedenamso: 2. MMnaHupoBaTb | HEOPraHUYeCcKux OCHOBE y4yeTa Bblpa*KeHHOro B
KMCNOTbI N0 UX CBOW AeNcTBUA CoeaUNHEHN; WMHTEpecos n npeobnagaHum
dopmynam. B COOTBETCTBMM No3nLMN BCEX Er0 y4yebHo-

C NocTaBAEeHHOM YYACTHUKOB; No3HaBaTe/IbHbI

3aga4en n X MOTUBOB U

ycnosmamm ee npeanoyYTeHUN

peannsauuu. COUManbHOro

crnocoba oueHKH
3HaHWUi;




6 | Conn. 3HaTb/NOHMMaTb ®opmunpos YmeHue YmeHue PerynainsemmesaetOBnageCocraB u
(32) -Xxumuyeckoe aHue paboTaTtb C coTpyAHNYaTb cPopMUnpoBarBeHHOAEBbIKGHOMEHKNATYPA
fnoHAmMue: conb. NOHATUA O y4ebHMKOoMm, yunTenem B NOUTREATUA@IOCTHOE NPAKTUCONEN.
YmeTtb conAx u O0MONIHUTENBHO n cbope meTannaw poso33paenee)i CoctaBneHme
- Ha3blIeaMb: nx " nuTepatypon MHbOpMaLMK, CBOMCTBAX dopmyn conel.
CO/M MO UX CBOMCTBAX 7 cnywartb ero.  P:1.3.4.6 Cpeactea NKT
dopmynam nepuoamyeckom AprymeHtupytoiPerynfiTusHole: MNpe3eHTaunA
-cocmaename: cucTemom CBOO No3numio PopmppoBaHue «Conm»
XMmMuyecKkune KOOPOVHUPYIOT R@HATHA O n.o.
dbopmynbl cone ; no3nuum NapTHeROETANNaX, .
onpedename: B COTPYAHMYECTBANOTPONMUN NX
CO/IN MO UX CBOMCTBax
dopmynam P:1.3.4.6
7 | Kpuctanan | 3HaTb TUMbl 1.®oopmuposatb | 1.dopmupoBatb 1.CoseplieHcTBOBaT | Passutue BewectBa
(33)| yeckne KPUCTAaNINYECKNX | YMEHME YMeHMe NpoBOoAMTb | b yMeHue BHYTPEHHEWN MONEKYNAPHOT
peLueTKu. peweToK. YMeTb | yuuTbiBaTb CpaBHeHue U [0rosapmeatbca u nosuumu O CTPOEHMUA.
XapaKTepusosaTb | BblAeNeHHble KnaccuduKaumio no | NpuxoguTb K LKO/IbHMKA Ha 3aKoH
n 06bACHATL yunTenem 3a4aHHbIM obLLeMY peLLEHUIO B | YPOBHe NOCTOAHCTBA
CBOMCTBA OpUEHTUPbI KpUTEPUAM; COBMECTHOWM NMONOXUTENbHOT | BEL,ecTB.
BeL,ecTB Ha AencTBmA B OeATeNbHOCTY; 0 OTHOWeHUA K | MoneKkynapHbl
OCHOBaHMM BUZA | HOBOM yyebHom | 2.dopmmpoBaThb Yy 2.Pa3BuBaTb ymeHue | WwkKone, e, UOHHble,
XMMUYECKOMN maTtepuane B yyalmxcsa NPOAYKTUBHO NOHMMAHUA aTOMHbIe U
CBA3M M TUNA COTpyAHWMYecTBe | NpeacraBiaeHue o pa3spewaTb HeobXoAMMOCTM | MEeTaNINYECKN
KPUCTANIZINYECKOM | C yunTenem; HOMEHKnaType KOHOAUKTBI Ha yyeHums, e
PEeLWETKN. 2. MnaHupoBaTb | HEOPraHUYeCcKnx OCHOBe yyeTa BbIpaXEHHOro B | KpUcTananyeck
CBOM AeNcTBmA coeaANHEHNN; WUHTepecosB u npeobnagaHnm | ne peeTku.
B COOTBETCTBUM No3nLMin BCEX Er0 y4yebHo- CpepctBa UKT
C NOCTaBAEHHOWN Y4YaCTHUKOB; nosHasaTesnbHbl | MNpeseHTauma
3afaven n X MOTUBOB U «Kpucrtannunyec
ycnosuamu ee npeanoyTeHnUn | Kue
peanusaumu. counanbHOro PEeLWETKM»

crnocoba oueHKH
3HaHWUN;




8 | Yuctble 3HaTtb CraBaT u MpoasnatoT dbopmynupytot ®dopmupoBaHune | MoHATUE O
(34)| BewectBa u | onpeanenexHne dbopmynupytot YyCTOMUMBbIN yuebHO | cobcTBEHHOE OTBETCTBEHHOrO | YMCTOM
cmecu. MOHATUIM «4UCTble | Nnpobnemy — NO3HaBaTeNbHbIN MHEHWE 1 NO3ULUNIO, | OTHOLIEHMUA K BellecTse u
BelecTsay, YPOKa, MHTepec K HOBbIM 334at0T BOMNPOCHI, yYeHUIo CMecH, nx
KCMECU», nx CaMOCTOATENbH | 3HAaHMAMM cnocobam | CTOAT NMOHATHbIE ANA | UCNONb3YA oT/In4me.
oT/Inyume. 0 co3gatoT pelleHuna 3agau napTHepa NOHATUA cneunanbHo Mpumepbl
YmeTb pasnnyaTb | aroputm noaobpaHHble cMmecen.
OZHOPOAHbIE U AeATeNbHOCTH cpencTsa. Cnocobbl
Heo4HOPOAHbIe npu peeHnn YmeHune pasaeneHuna
cMecH, pa3aenatb | npobaembl OLLEHUTb cmecen.
nX; 3HaYeHme paboTaTb No cTeneHb ycnexa | 3HayYeHue
cmecelt B nnaHy, AN Heycnexa cmecei B
NPUPOAE U }KU3HU cBoem npupoae u
YyenoBekKa. OeATeNbHOCTH KU3HU
YyenoBekKa.
CpenctBa UKT
Mpe3eHTauma
«Yucrtble
BeLLeCcTBa U1
cmecu» J1.0.
9 | NpaKtnuec | 3HaTb Npasuna MpuHUMatoT U CamocToaTenb YYMTbIBALOT pasHble | BbiparkatoT PasgeneHune
(35)| kas paboTta | o6paLLeHuA C COXpaHALOT HO co3aatoT MHEHWA MU CTPEMATCA | afeKBaTHOe OAHOPOAHbIX U
Ne2 nabopatopHbIM y4ebHyto anroputm K KOOpANHALUK NOHUMaHWe Heo4HOPOAHbI
OuuncTka obopyaoBaHMem, | 3agauy, AeATeNbHOCTU Pa3IMYHbBIX NO3MLUNIN | NMPUYMH yCNexa | X cmecen,
3arpAsHeHH | cnocobbl NAaHUpYyoT npu peweHnm B COTpyAHMYecTse n Heycnexa paboTta c
omn pasgenenHun CBOW AencTBuS npobnem y4ebHoi nabopaTopHbl
NOBAPEHHO | OAHOPOAHbIX B COOTBETCTBUMU pa3nnYHOro OEeATeNbHOCTU M
" conm cMecemn. C NOCTaB/AIEHHOM | XapaKTepa obopyaoBaHue
YmeTb NpoBOAUTL | 3a4a4el 1 OCHOBHbIX M.
pasgeneHnem ycnosuamu ee NOHATUM MpaKTuyeckan
cmecen peanusauunm pabota Ne 2 1
bunbTpOoBaHMEM yac.
n

BblNapnBaHNEM.




10 | MaccoBasa u | 3HaTb MpuHUMatoT 1 CamocroaTenb YUYMTbIBAIOT pa3Hble | BbipaxkatoT MaccoBas u
(36)| o6bEMHaA | onpeneneHue COXpaHALOT HO co3aatoT MHEHWA N CTPEMATCA | afeKBaTHOe 06bEMHanA
[onm MaccoBOW A0 y4ebHyto anroputm K KOOpANHALUK NOHUMaHWe [onm
KOMMOHEHT | PacTBOPEHHOrO 3agau4y, AeATeNbHOCTH Pa3/IMYHbBIX NO3MLNIN | MPUYMH ycnexa | KOMMNOHEHTOB
0B CMecu BelLecTBa. NAaHUpPYOT npu peweHnm B COTpyAHMYecTBe M Heycnexa cmecu
(pactBoOpa). | YMeTb BblUNC/ATL | CBOM AENCTBUA npobnem yuyebHoM (pactBopa).
MaCCOBYIO [,0/110 B | B COOTBETCTBUM pasnn4yHoro LeATeNbHOCTH Pacuértnl,
pacTBope u C NOCTaB/NIEHHOW | XapaKTepa CBA3aHHbIE C
06bEMHYIO foNt0 | 3aga4veit u OCHOBHbIX MCMO/1Ib30BaHM
rasax. yCnoBusamu ee NOHATUM eM NOHATUA
peanunsaumm «aonay.
11 | PeweHue YmeTtb peLaTb OueHunBatoT Bbibupatot YyacTeyloT B OBnageHune PeweHne
(37)| pacuétHbix | 3agaum, € NpPaBUAbHOCTb Hanbonee KONNEKTUBHOM HaBblkaMM ANA | 33434 1
33434 Ha MCNO/Ib30BaHMEM | BbIMOJIHEHMA adpdeKTUBHbIE obcyaeHum NpPaKTU4YecKom ynpaxKHeHuM
HaXOoXAEHWN | NMOHATUN AencTema Ha cnocobbl pelleHns npobnem, [eATeNnbHOoCTH Ha pacyéT
€ MAccoBOM | maccoBasn n ypoBHe 3ajau, NpoABANAOT MaccoBOW n
n 06bEMHaA ooNn. | afeKkBaTHOM KOHTPOINPYIOT U aKTUBHOCTb BO 06BEMHOM
06bEMHOM PEeTPOCMNEKTUBH | OLLEHMBAIOT B3aMMOLEeNCTBUMU [onn,
aonen Ol OLEeHKM npoueccum ANA pelweHns HaxoxaeHue
cMmecu. pe3ynbTart KOMMYHUKATUBHbIX Maccbl Unm
M NO3HaBaTe/IbHbIX o6béMma
3aj4au KOMMOHEHTA
cmecu.

12 | NMpaktnyec | Ymetb Lenenonaranme | dopmuposaHue 1. NnaHuposaHue 1.MoTuBauua 3aKpenneHue
(38)| kas paborta | npurotasaMBaTb n Nno3HaBaTe/IbHOM NpaKTUYeCKon Hay4YyeHus TEOpeTUYECKMX
Ne3 pacTBop C NNaHMPOBAHWE | Lenu pabote no npegmerty HaBbIKOB B
MpurotoBn | onpeaeneHHo npegmery XMmma peweHnm
eHune MaCcCOBOM f0NeMn 2.PaspeleHune 2.Pa3BuBaTtb 33434 Ha

pacTBopa C | pacTBOPEHHOrO KOHbNMKTA 4yBCTBO HaxoXaeHue
onpeaenéH | Bel,ecTsa; 3.¥YnpasneHue ropgocTm 3a MaccoBom

HOM peLwaTtb 3aga4mn nosegeHvem POCCUMNCKYIO [onm
MacCcoBOW Ha onpegeneHve napTHepa XMMUYECKYHO pacTBOPEHHOIo
aonen MacCcoBOW A0NN U HayKy BeLLecTBa 1
PacTBOPEH | macchbl NPUroToBAEHMN
HOro pacTBOPEHHOIo e pacTeopa




BeLlecTsa. BeLLecTBa. 3.HpascTBeHHO- | conn c
aTMYyeckoe onpeaenéHHoM
oueHmnBaHue aonem

pPacTBOPEHHOrO
Bewectsa. 1. p.
Ne3 1luac.
13 | O6obuweHn | YmeTb OueHuBatoT Bbibupatot YyacrtsytoT B OsnapgeHue MNoBTOpEHMeE,
(39)| ewn npumeHATb 3YH, NpaBUbHOCTb Hanbonee KOJIIEKTUBHOM HaBblKamu ona 0606uieHne n

CUCTEMATU3 | MONYYEHHbIE MPU | BbIMOJHEHNA adPeKTUBHbIE obcyxRaeHnu npaKTUYeCcKom cMcTemaTtmsal,

aumsa NU3y4YEHUU TEMbI AencTema Ha cnocobbl pelleHns npobnem, [eATeNnbHOoCTH MA 3HaHMI No

3HaHuM no | «CoeanHeHUA YpOBHe 3a4au, NpPoOABANAIOT AaHHOM Teme.

Teme XMMUNYECKNX afeKBaTHOM KOHTPONIMPYIOT U AKTMBHOCTb BO

«CoeagnHeH | anemMeHTOBY. PeTpoOCneKTUBH | OLLeHUBAKOT B3aMMOLEeNCcTBUM

na Ol OLeHKM npoueccum ONA peleHuna

XMMUYECKU pesynbTtat KOMMYHWKaTUBHbIX

X M NO3HaBaTEe/IbHbIX

3/1eEMEHTOB 3a4au

»

14 | KOHTpONbH | YmeTb CraButb CpasHuBaTh, dopmynnpyet BbicTamnBaeT Cpeactsa UKT
(40)| as pabota NPUMEHATb y4yebHble uenu KnaccuounymposaTb | cobCcTBEHHOE cobcTBEHHOE K,p. N24 1 yac.

Ne 4 no 3HaHWA, YMEHMA U 1 0606wWatb haKThbI MHEHME M MO3ULUMIO | LeNIOCTHOoe

Teme HaBblKM B Xo4e M ABNIEHUA MMPOBO33peEHME

«CoeguHEH | n3ydeHnAa Tembl

na «CoegnHeHuA

XUMMUYECKN | XMMUNYECKUX

X 3/1IEMEHTOBY.

3/1IeEMEHTOB

»

TEMA Ne 5. USMEHEHUA, NTPONCXOAALLME C BELLECTBAMM (11 yacos).
1 | Xummnuyeckun | 3Hatb CragaTtu MpoasnatoT dopmynmpytoTt dopmupoBaHMe | XmmuyecKas
(41)| e peakumn | OnpepenenHune dopmynupytot ycTonumBblii yyuebHo | cobcTBEHHOE OTBETCTBEHHOrO | peakuua.

W ycnosuma NOHATMA npobnemy — MO3HABATE/bHbIN MHEHMWE 1 NO3MUMIO, | OTHOLWEHUA K Mpu3HaKn n

nx «XMMMYECKasn YPOKa, MHTEpecC K HOBbIM 3a4atoT BOMNPOCHI, YyYeHUI0 YyCNnoBmA

NPOTEKAHN | peaKLuua», CaMOoCTOATENbH | 3HAHMAMM cnocobam | CTOAT MOHATHbIE ANA | UCNONb3YA NpOTEeKaHUA

A. NPU3HAKN K 0 co3patoT peweHna 3aaau napTHepa NOHATMA cneuyanbHo XMMUYECKNX




ycnosua ANropuT™ nogobpaHHble peakumn.
BO3HWUKHOBEHUA U | AEATENBHOCTH cpeacTsa. JK30TEpPMMYEC
TeyeHun npu peLweHnu YMeHue Kne
XUMUYECKNX npobsiembl OLLEHUTb "
peakumn, Tunbl paboTtaTb no CTeneHb ycrnexa | aHAOTepMUYEC
peakuui no naaHy, WM Heycnexa Kne
NOrNOLWEHUIO NN cBoem peakumu.
BblOesIeHUNto LeATeNbHOCTH Cpeactea VKT
SHeprun. anck K. v M.
2 | 3aKoH 3HaTtb OueHunsatoT Bbibupatot YyacTeyloT B OBnageHune 3aKoH
(42)| coxpaHeHn | onpegeneHue NpPaBUAbHOCTb Haunbonee KOJI/IEKTUBHOM HaBblKaMU /17 | COXPaHEeHUA
A Macchbl XMMUYECKNX BbIMO/IHEHUA adPeKTUBHbIE obcyxRaeHnm NpPaKTUYECKOM Macchbl
BELLECTB. ypaBHEHUN, AencTema Ha cnocobbl pelleHns npobnem, [eATeNnbHoCTU BELLECTB.
XUMMYECKN | 3HaYeHue YpPOBHe 3aau, NpoABNAIOT MNoHATne o
e KoapdumumeHTa B | ageKBaTHOM KOHTPOJINPYIOT U aKTUBHOCTb BO XUMUYECKOM
YPaBHEHMUA. | XUMUYECKNX PETPOCMNEKTMBH | OLLEHUBAIOT B3aMMOAencTBUN ypaBHEHUHU
YPaBHEHMUSAX. OW OLEHKM npoeccumn ONA pelenmnn 3HaueHune
YmeTb coCTaBAATb pesynbTtat KOMMYHUKaTUBHbIX WHOEKCOB U
ypaBHeHUA W No3HaBaTe/bHbIX Ko3pdMumneHTo
peakumin Ha 3agay B.
OCHOBE 3aKOHa CocTtaBneHue
COXpaHeHus YypaBHEHW
MaccCbl BELLECTB, XMMUYECKN
paccTaBnATb peakummn.
KO3pUUMEHTDI. CpeactBa UKT
ONCK
K. n M.
MpeseHTaymA
«3aKoH
COXpaHeHuA
Macchbl
BELLECTB.
Xumunyeckne

YPaBHEHUA»




3 | Peakuun 3HaTtb ®opmunpos YmeHune YmeHune PerynainsemmesaetOBnageknaccndmkaum
(43)| pasnoxkeHun | onpepenexHve aHue paboTaTtb C coTpyAHUYaTb cPopMypoBarseHHAEBbIKAANM AN
A. peaKkumn NoHATUA y4ebHMKOoMm, yumtenem B NOVRREATUAEIOCTHOE NPAKTUXMMUYECKMX
pPa3noXeHUAa n peakuum AO0NONHUTENbHO n cbope MEeTaIEW) POBO33pERARE peakL i No
coenHeHuA. pasnoxeH " nuTepatypon MHbOpMaLMK, CBOMCTBAX umncny
YmeTb oT/In4aTh uA 7 cnywartb ero.  P:1.3.4.6 M cocTasy
peakuunmu nepuoamyeckom AprymeHtupytoiPerynfiTusHole: NCXOAHbIX U
pPa3noXeHUAa n cucTemom CBOO No3numio PopmppoBaHue NONYYMBLUMXCA
coeguHeHunsa oT KOOPOVHUPYIOT R@HATHA O BeLLecTB.
APYyrnx TMNOB, NO3ULUMWN NAPTHREOERTRANIAX, . Cpeactea VKT
COCTaBNATb B COTPYAHMYECTBANOTPOMNUN NX Mpe3eHTayms «
YpaBHeHUsA cBoMcTBax Tunol
peakumin AaHHOTo P:1.3.4.6 XUMUYECKUX
TMNa. peakuum »
n.o.
4 | Peakumu 3HaTtb 1.®opmunposatb | 1.dopmnposatb 1.CosepweHctBoBaT | Passutue CywHocTb
(44)| coepnHeHn | onpepenexHue ymeHue yMeHue NpoBoaUTb b YyMeHue BHYTPEHHEWN peakumn
A peaKkumn Y4YMTbIBATH CpaBHeHue U [0rosapmeatbca u nosuumu coefnHeHuA n
coeAnHeHuA. BblAesieHHble KnaccuduKaumio no | NpuxoguTb K LWKOJIbHMKA Ha COCTaB/ieHUe
Ymetb oT/IM4aTh yunTenem 3a4aHHbIM obuiemy peleHnto B | ypoBHe peakumn
peakuum OpUEHTUPbI KpUTEPUAM; COBMECTHOWM NONOXUTENbHOr | A2HHOro TUNa
CoeUHEHUN OT aenctens B AEeATEeNbHOCTY; O OTHOoWweHnA K | Cpeactea UKT
APYyrnx TMNoB HOBOM y4yebHOom | 2.dopmupoBaTL Y 2.Pa3BuBaTb yMmeHMe | LWKONe, MpeseHTaumA
peakumi, maTtepuane B yyalmxcsa NPOAYKTUBHO NOHUMAHMA « Tunbl
COCTaBAATb COTpyAHWMYecTBe | NpeacraBiaeHue o pa3spewaTb HeobXOAMMOCTU | XMMUYECKUX
ypaBHeHusA C yuutenem; HOMEHKnaType KOHOAUKTBI Ha yyeHums, peakuum »
peaKkumin gaHHoro | 2. MnaHMpoBaTb | HEOPraHUYECKnx OCHOBe yyeTa BblpaxeHHoro B | J1.0.
T™Mna CBOM AencTeuA coeIMHEeHN; WHTEPECoB 1 npeobnagaHum
B COOTBETCTBMM No3unumMimn BCex ero y4yebHo-
C NOCTaBNEHHOWN YYaCTHUKOB; No3HaBaTesibHbI
3afaven n X MOTUBOB U1
ycnosuamm ee npeanoyTeHnu
peanusaumu. coumnanbHoOro

crnocoba oueHKH
3HaHWUN;




5 | Peakuuu 3HaTb MpuHUMatoT 1 CamocroaTenb YUYMTbIBAIOT pa3Hble | BbipaxkatoT CywHocTb

(45)| 3amelLeHuna | onpeaenexHne COXpaHALOT HO co3aatoT MHEHWA N CTPEMATCA | afeKBaTHOe peakumn
peaKkumn y4ebHyto anroputm K KOOpANHALUK NOHUMaHWe 3ameLlLeHus,
3amelLeHus. 3agau4y, AeATeNbHOCTH Pa3IMYHbBIX NO3MLUNIN | MPUYMH yCnexa | COCTaBNeHMue
YMeTb OT/In4aTb | NAAHUPYLOT npu peweHnm B COTpyAHMYecTse M Heycnexa peakumin
peakuunm CBOW AencTBuUS npobnem y4ebHoi AaHHOro Tuna.
3amelleHuna ot B COOTBETCTBUM pasnn4yHoro LeATeNbHOCTH Cpeactea VKT
OPYrvX TUMOB C NOCTaB/NIEHHOW | XapaKTepa Mpe3eHTauma «
peaKkumi, 3HaTb 3a4a4en n OCHOBHbIX Tunbl
YC/IOBUA TEYEHMA | YCNOBUAMMU ee NOHATUM XMMMUYECKUX
n ymeTb peanunsaumu peakuui » J1.0.
COCTaBNATb
ypaBHeHUsA
peakuui
B3aMMOJencTBusA
MEeTaNNOoB C
pacTBopamm
KWC/IOT U CONen,
ncnonb3ya pag,
aKTUBHOCTM
METaNNOB.

6 | Peakunu 3HaTtb MpuHUMatOT U CamocToaTenb YYMTbIBALOT pasHble | BbiparkatoT CywHocTb

(46)| obmeHa. onpegeneHuve COXpaHALOT HO co3aatoT MHEHWA N CTPEMATCA | afeKBaTHOe peakumn
peakumn obmeHa | y4yebHyto anropuTm K KOOpAMHauMm NoOHMMaHue obmeHa n
n 3agaudy, AeATeNbHOCTU Pa3IMYHbBIX NO3MLNIA | MPUYMH yCnexa | COCTaBNeHue
HeWTpanusaumm, | NNAHUPYLOT npu peweHnm B COTpyAHMYecTse n Heycnexa ypaBHEHNM
ycnosus CBOW AencTBuS npobnem y4ebHoi peakumi
NPOTEeKaAHWUA B COOTBETCTBUMU pa3MYHOro OEeATeNbHOCTH AAHHOro TMna.
peakumin obmeHa | C NOCTaB/AIEHHOM | XapaKTepa Peakuyusn
00 KOHLa. 3a4a4en n OCHOBHbIX HenTpannsaum
YmeTb OT/IMYaThL | YCNOBUAMM ee NOHATUM n. Ycnosusa
peakuuun obmeHa | peanusaumu TeyeHua
OT APYrnX TUNOB peakunm
peakuuni, mexay
COCTaBANATb pacTBopamm




ypaBHeHuA Kucnor,
OAHHOro TMna, wenoyemn u
onpeaenatb conen oo
BO3MOXHOCTb KOHLa.
npoTeKaHuA CpeactBa UKT
peakumin obmeHa Mpe3eHTaumn
[0 KOoHUua. «Twvnbl
XMMUYECKUX
peaKkunin »
N.0.
7 | Tvnbl Ymetb CrasAat u MNpoasnatoT dopmynmpytot dopmunpoBaHme | Xnumuyeckme
(47)| xummnyeckn | xapakmepu3zosa | GopmynnpyoT ycTonumeblii yuebHo | cobcTtBeHHOe OTBETCTBEHHOrO | CBOMCTBA
X peakumn | mo: xumu4yeckme | npobnemy — NO3HaBaTeNbHbIN MHEHUWE 1 NO3MUMIO, | OTHOLWEHUA K BoAbl. Tunbl
Ha CBOICTBaA BOAbI; YPOKa, MHTEepecC K HOBbIM 3a4atoT BOMNPOCHI, yYeHUIo XUMUYECKUX
npumepe COCTaBAATY; CaMOCTOATENbH | 3HAHMAMM cnocobam | CTOAT NMOHATHbIE ANA | UCNONb3YA peakumin no
BOAbI. ypaBHeHusA 0 co3pgatot pelweHna 3agay napTHepa NOHATUA cneumanbHoO yncny u
XUMUYECKNX anropuTm nogobpaHHble COCTaBy
peaKkumn OeATeNbHOCTU cpeAacTsa. NCXOAHbIX U
XapaKTepusylowm | Npu peleHmm YmeHue NOAYYEHHbIX
X XMMUYecKume npobnembl OLLeHUTb BeLecTs.
CBOWCTBa BoAbl U | paboTaTtb No cTeneHb ycnexa | Cpeactsa UKT
onpeaenaTb Ux naaHy, NN Heycnexa Buaoeodparmer
™n. csoen T
LeATeNbHOCTH npeseHTauma
«Boga»
Nn.0.
8 | PeweHne Ymetb BblumcnAatb | OueHusatoT Bbibupatot Y4yacTeyloT B OBnageHune Anroputm
(48)| 3apau no NO XMMUYECKUM NpaBuIbHOCTb Hanbonee KONNIEKTUBHOM HaBblKaMu ANA peleHunn
XMMUYECKUN | ypaBHEHUAM BbINOJIHEHUA abdeKTUBHbIE obCyxaeHnn NPaKTUYeCcKomn 3agay no
M maccy no AeNCcTBUA Ha cnocobbl peweHua npobnem, JeATenbHoCTU ypaBHeHUAM
ypaBHEHMA | U3BECTHOMY YpOBHe 3aj4ay, npoAsAALoT peakumn
Ha KOonnyectey afeKBaTHOM KOHTPOJINPYIOT U aKTUMBHOCTb BO Cpeactea VKT
HaxXoXAEeHW | BeLlLecTBa, peTpoCneKkTUBH | OLEeHUBAIOT B3aMMo4encTBnm Mpe3eHTaumn
e BCTYNUBLUErO AN | O OLeHKM npoueccumn OnA peweHun «PeweHwne
KOonnyecTsa | Nojay4vatrowerocs B pesynbTtat KOMMYHUKaTUBHbIX 3apa4




Mmaccbl U pesynbTate W No3HaBaTe bHbIX no
06bEMa peakuuu, n 3agay XMMUYECKUM
Bewectsa. | HaoboporT. YPaBHEHMAM»
9 | PeweHune Ymetb pewatb OueHusatoT Bbibupatot Y4yacTeyloT B OsnageHue BbluncneHune
(49)| 3apau no pacyéTHble NpaBubHOCTb Hanbonee KONNIEKTUBHOM HaBblKamMu ANA no
XMMUYECKM | 334a4M Ha BbINO/IHEHUA addeKTUBHbIE ob6CyRaeHUN NpaKTU4YeCcKomn XMMUYECKUM
M BblUMCNEHNE AEeNCTBUA Ha cnocobbl peweHua npobnem, heATenbHoCTU ypaBHeHUAMm
ypaBHEHUA | macchbl Uam YpOBHe 3a4ay, npoAsAAtoT Maccbl, 06BEMa
M Ha ob6béEMma afeKBaTHOM KOHTPOINPYIOT U aKTUBHOCTb BO nnu
HaxoXAeHW | NPOAYKTOB peTpoCneKTUBH | OLEHUBAIOT B3aMMOLEeNCTBUMU Konunyectsa
€ Macchl peakuumu no Ol OLEeHKM npovueccumn ONA pelweHunn OAHOro 13
nnu yKa3aHHOM macce pesynbTtat KOMMYHUKaTUBHbIX NPOAYKTOB
06béMma nnun ob6bvémy W No3HaBaTe bHbIX peakuum no
npoAyKTa NUcxoaHoro 3aga4 macce
peakuum no | Belecrsa, 04HO ncxoaHoro
N3BECTHOM | U3 KOTOPbIX BelecTsa 1
macce UNU | COAEPKUT BeLecTBa,
06béMy npumecw. cofeprKaliero
NCXOAHOro onpeaenéHHyto
BELLecTBa, 4onto
coaepKaly, npumecen.
ero MNpeseHTauma
npumecw. «PeweHune
3apa4
no
XUMUYECKUM
ypaBHEHNAM»
10 | O606weHn | YmeTb MpuHMmatoT n CamocroaTenb YYUTbIBAIOT pa3Hble | BbiparkatoT MNosTOpeHue U
(50)| em NPUMEHATb COXpaHAT HO co3gatoT MHEHMA U CTPEeMATCA | ageKBaTHoe cucTemaTmsal,
CUCTEMATU3 | 3HAHMA, YMEHUA U | y4ebHyo anroputTm K KoopAnHaumm NoHMMaHue NA 3HaHWN,
auma HaBbIKW Npwn 3agavy, OeATeNnbHOCTH Pa3/IMYHbBIX NO3MLNIN | NMPUYMH yCnexa | YMEHUM U
3HAHWUIM NO | BbINOJIHEHWUU naaHUpyoT npu peLueHnm B COTpyAHMYecTBe M Heycnexa HaBbIKOB,
Teme TPEHMPOBOYHbIX CBOW AencTBuUS npobnem y4yebHoi NONYYEHHbIX
«M3meHeHn | 3agaHUI K B COOTBETCTBUM LeATeNnbHOCTU




A, YNParKHEHWUN. C NOCTAaBAEHHOM | Pa3ANYHOrO npu U3y4yeHumn
npoucxogA 3agaven u XapaKTtepa OAHHOM TeMbI.
wme ¢ ycnoBmamm ee OCHOBHbIX
BeLLecTBam peanmsaumnm NOHATUM
n.
11 | KoHTpONbH | YmeTb CraButb CpasHuBaTb, dopmynunpyet BbicTamsaer KoHTponb 3YH,
(51)| aa pabota | NpUMeHSTb y4yebHble uenu KnaccudunuymposBaTb | cobcTBEHHOE cobcTBEHHOE NONYYEHHDbIX,
Neo5 no 3HaHWA, YMEHUA U 1 0606wWaTb PaKTbI MHEHME U MO3ULMI0 | LLeNOCTHOoe npu U3y4yeHumn
Teme HaBbIKM, W ABNEHUA MWPOBO33peHNE | AAHHOWN TEMDI.
«/M3meHeHn | nonyyeHHble B KoHTponbHan
A, Xo4e nsy4yeHus pabota Ne 51
npoucxogAa | Tembl yac.
wme c «N3meHeHuUs,
BELW,ecTBam | NpoucxogaiLme ¢
n». BEL,ecTBammy,
NPy BbINOJHEHUM
KOHTPO/IbHOM
paboTbl.
TEMA Ne 6. PACTBOPEHUE. PACTBOPbI. CBOMCTBA PACTBOPOB 3/IETPO/INTOB (184acos).
1 PactBopeH | 3HaTtb Crasutb CpaBHuBaTb, YyacTeyloT B OsnageHue PactBopbil.
(52)] wne. onpegeneHuve yyebHble uenm KnaccudnumposaTb | KONIEKTUBHOM HaBblKaMu 4NA MpapaTol.
PactBopyM | NOHATMA n 0606LwWaTb PaKTbI obcyKaeHUm NpPaKTUYecKomn Kpucrtannormng,
OoCTb «pPacTBOpPbLI», W ABNEeHuA npob6nem, LEeATeNbHOCTH pat
BELWECTB B | MPU3HAKM NpoABAAOT bl. Tennosble
BOJe. XMMUYECKOTO aKTUBHOCTb BO ABNEHMA NPU
B3aMMOAenCcTBUS B3aMMOAencTBUN pacTBOPEHUMN.
npu ONA pelenmnn HacblweHHble,
pacTBOpeHUN, KOMMYHUKATUBHbIX HeHaCbIWEHHbI
ycnosus W No3HaBaTe/IbHbIX en
pacTBopeHun 3agay nepeHacblLeH
BELLECTB B BOAE, Hble pacTBOpPbI.
Knaccudukaumo Cpepactea UKT
pacTBOpOB. Anck K. u M.

N.0.




2 | dnektponn | 3Hatb/noHMMaTb | MPUHUMAIOT U YmeHue YmeHue Perynainsenaesae10B1a4EWMEKTPONNTDI
(53)| TMueckasn XumuyecKue COXpaHAT paboTaTtb C coTpyaHunyatb cPopmipobarseHa@aBbIKAMM ANA
auccoumay, | noHamus: y4ebHyto y4ebHUKOM, yYynuTENEM B NOVRREIATUAEIOCTHOE NPAKTUHESKBRKTPONNT
nAa. 3/IEKTPOSIUT U 3agavy, O0MONIHUTENBHO n cbope MeTaAaw poBO33p@Eente/lbHAdBXaHN3M
HE3NEeKTPOIUT; nAaHUpyoT " nuTepatypon MHbOpMaLMK, CBOMCTBAX auccounaumnm
3/IEKTPOJINTUYECK | CBOW AENCTBMA 7 cnywatb ero. P:1.3.4.6 BewWecTs C
asa gmccoumauma, | B COOTBETCTBUM nepuoamyeckom AprymeHTunpytoPPerynfiTuBHble: Pa3INYHbIM
CUNbHbIM C NOCTaB/IEHHON | CUCTEMO CBOO No3numio PopmppoBaHue TUMOM CBA3MN.
3/IEKTPOJINT, 3a4a4en n KOOPAMHUPYIOT REHATHA O CreneHb
cnabbliit yCnoBusamu ee No3NLMM NAPTHEOERTANNAX, . 3NEKKTPONTMY
3/IEKTPOINT, peanusaumnm B COTPYAHMYECTBANOTPONMUN NX ecKoM
NOHMMaTb CBOMCTBax auccoumnaumm
CYWHOCTb P:1.3.4.6 7]
npouecca Knaccndumkaum
3/IEKTPOSUTUYECK A
ol auccoumnaumm. 3/1EKTPO/INTOB.
MNpe3eHTauuA
«INEKTPONUTHY
ecKas
auccoumaums».
3 OcHoBHble | 3HaTb OCHOBHbIE MpuHUMatoT U CamocToaTenb YYMTbIBALOT pasHble | BbiparkatoT 0606WKTL
(54) | nonoxkeHn | NonoxKeHun COoXpaHawT HO co3gatoT MHEHMA U CTPEMATCA | ageKBaTHoe OCHOBbI
A 3/IEKTPONINTNYECK | y4yebHyto anropuTm K KOOpAMHauMm NoOHMMaHue Teopumn
Teopum ol Auccoumaumn. | 3agady, OeATenbHOCTH PasINYHbBIX MO3ULMIA | NPUYMH yCNexa | 3/IEKTPOANTMYE
3aNeKkTponut | KaTnoHbl n nAaHUpyoT npu peLleHnm B COTPYAHMYECTBE N Heycnexa (o {e]7
Nyeckom AHMOHBI. CcBOU AeicTeuA npobnem y4ebHoi auccoumaumm
anccoumay, B COOTBETCTBUM pasanYHoro [eATeNnbHOCTU B BUAE YETKMUX
nu. C NOCTaB/AIEHHOM | XapaKTepa NONOXKEHUN.
3agavein OCHOBHbIX Mpe3eHTaums
ycnosmamm ee NOHATUN «INEKTPOAUTMY
peanusauum ecKas
auccoumaumar




4 | Ouccoumay, | 3HaTtb 1.®opmunposatb | 1.dopmunpoBatb 1.CoBeplweHcTBoBaT | PasButue DNeKTpoNnTNY
(55)| na onpeaeneHue yMeHune YMEHME NPoBOAUTL | b YMeHUe BHYTPEHHEM ecKas
KMCNOT, KMUCAOT, Y4YMTbIBATD CpaBHEHME U [0roBapmBaTbhCa U no3uumnu auccounaumsa
OCHOBaHMM | WenoYel, cone | BblAeNeHHble KnaccuduKaumio no | NpMxoauTb K LUKOJIbHMKA Ha KMCNIOT,
, B CBETE TEOPUM yuutenem 3a/laHHbIM oblemy peleHnto B | ypoBHe OCHOBaHUN,
conen. 3NIEKTPO/INTUYECK | OPUEHTUPDI KpUTEpUAM; COBMECTHO NONOXUTENBHOT | cone B
ol guccoumaumn. | AeNCTBMA B AeATeNbHOCTH; O OTHOLWEHUA K | BOAHBIX
HoBOM y4yebHOM | 2.DopmmpoBaTb y 2.Pa3BuBaTb yMeHue | LWKone, pacTBopax.
maTepuasie B y4yawmxca NPOLYKTUBHO NOHMMaHMNA Anck K.u M
COTPYAHWYECTBE | NpeacTaB/ieHne o paspeLaTb HeobxoanmocTu
C yuutenem; HOMeHKNaType KOHOAUKTbI Ha yyYeHus,
2. NMnaHnpoBaTb | HEOPraHUYECKNX OCHOBE yyeTa BbIPA*KEHHOrOo B
CBOM AeincTeuns CoeaANHEHNN; NHTEepPecoB u npeobnagaHum
B COOTBETCTBUM no3uunin Bcex ero yyebHo-
C NOCTaBAEHHOW YYaCTHUKOB; No3HaBaTe/NbHbI
3agaven n X MOTUBOB U
yCcnoBmaMmn ee npeanoyYTeHnn
peanusauuu. coumnanbHoOro
crnocoba oLUeHKH
3HaHWUM;
5 | MoHHbIe YmeTtb MpuHUMatoT U CamocToaTenb YYMTbIBALOT pasHble | BbiparkatoT CywHocTb
(56)| ypaBHeHUA | 06BbACHAMb: COoXpaHawT HO co3gatoT MHEHMA U CTPEMATCA | ageKBaTHoe peakuyui
CYLWHOCTb y4ebHyto anropuTm K KOOpAMHauMm NoOHMMaHue WOHHOTOo
peakuui 3agauvy, OeATenbHOCTH PasANYHbIX NO3ULMIA | NPUYMH ycnexa | obmeHa m
WMOHHOro 06MeHa; | NAaHMpYHT npu peLleHnm B COTPYAHMYECTBE N Heycnexa YyCNoBus nx
onpedensams: CBOW AencTBuS npobnem y4ebHoi npoTeKaHuA.
BO3MOMHOCTb B COOTBETCTBUM pasanYHoro [eATeNnbHOCTU CocTtaBneHue
npoTeKkaHus C NOCTaB/AIEHHOM | XapaKTepa NONHbIX U
peakuui 3a/,a4en u OCHOBHbIX COKpaLLeHHbIX
WOHHOro obMeHa | ycnoBusmu ee NOHATUN WMOHHBIX
0,0 KOHUa. peanusauum YPaBHEHWM
-cocmasname: peakumn.
NoNHbIE U MpeseHTaums
COKpaLlleHHble «MoHHble
WOHHble YypPaBHEHUA»




ypaBHeHUn
peaKkunin obmeHa

6 | YnparkHeH | YmeTb OueHusatoT Bbibupatot Y4yacTeyloT B OsnageHue Peakuumn
(57) nas COCTaBAATb NpaBubHOCTb Hanbonee KONNIEKTUBHOM HaBblKamMu AnA WOHHOrOo
COCTaBNEHU | ypaBHeHUA BbINO/IHEHUA addeKTUBHbIE ob6CyRaeHUN NpaKTU4YeCcKon obmeHa.
N NOHHBIX peaKkumn AEeNCTBUA Ha cnocobbl peweHua npobnem, AeATeNnbHOCTH
YPaBHEHUN | MOHHOrO 0bMeHa, | ypoBHe 3a4ay, npoAsAAtoT
peakumn.. NOHUMATb UX afeKBaTHOM KOHTPOJIPYIOT U aKTUBHOCTb BO
CYLLHOCTb. peTpoCneKUBHO | OLEHUBAIOT B3aMMOLEeNCTBUMU
Onpeaenatb M OUEHKM npovueccumn ONA pelweHunn
BO3MOHOCTb pesynbTtat KOMMYHUKaTUBHbIX
NPOTEKAHWUM W No3HaBaTe bHbIX
MOHHOro 06MeHa. 3aga4
7 | Knucnotel 8 | 3HaTtb 1.®opmunposatb | 1.dopmmnpoBatb 1.CoseplweHcTBoBaT | PasButue OnpegeneHne
(58)| csete onpeaeneHuve yMeHue yMeHUe NnpoBoauTb b ymeHue BHYTPEHHEWN KMC/IOT KaK
Teopum KUCNOT B CBETE YYnTbIBATb CpaBHeHue 1 [,0roBapmBaTbca U nosmumu 9/IeKTPONNTOB
anektponut | T3/, BblAeNeHHble KnaccuduKaumio no NPUXoauTb K LWKONbHUKA Ha Knaccudpukaum
NYeckom Knaccudukaumio | yuntenem 334aHHbIM obLlemy peleHnto B | ypoBHe A
auccoumay, | U XMMUYECKue OpUeHTUpLI KpUtepmam; COBMECTHOWM NONOKUTENbHOT | KMCAOT NO
nn. CBOMCTBA KMCNOT. | AENCTBMA B 0eATeNnbHoCTY; O OTHOWEHUA K | pa3NnYHbIM
YmeTb HoBOM y4yebHOM | 2.DPopmmpoBaTb Y 2.Pa3suBaTb yMeHMe | LWKofe, NpU3HaKam.
COCTaBAATb martepuane B yyawmxcea NPOAYKTUBHO NOHMMaHWUA TunnyHblie
ypaBHeHUA coTpygHuyecTBe | npeacraBnaeHume o paspeLwaTb HeobxoAMMOCTM | CBOMCTBA
peaKkumi, C yuntenem; HOMeHKANaType KOH(AMKTbI Ha yyeHus, KMUCNOT:
Xapaktepusyowu | 2. MnaHMpoBaTb | HEOPraHMYECKMUX OCHOBe yyeTa BblparkeHHoOro 8 | Papg,
X XMMUYECKMe CBOW AeNcTBUA CoeaMHEHN; WHTEPEeCoB 1 npeobnagaHum | HaNPAXKeHUs
CBOWMCTBA KMCNOT | B COOTBETCTBUU No3unumMimn BCex ero y4yebHo- MeTannos
B MOJIEKYNIAPHOM | C MOCTaB/IEHHOM Y4YaCTHUKOB; nosHasaTesibHbl | [pe3eHTauma
WU NOHHOM BUAE; 3afaven n X MOTUBOB U «Kncnotbi»
onpedensams: YCNOBMAMMU ee npegnoyteHmn | J1.0.
BO3MOHOCTb peanusauuu. coumnanbHOro
npoTeKkaHns cnocoba oueHKM

3HaHUi;




TUMUYHbIX
peakummn KUCNoT.

8 | OcHoBaHMA | 3HaTb 1.®opmunposatb | 1.dopmnpoBatb 1.CosepleHcTBoBaTt | PasButue OnpegeneHune
(59)| B onpeaeneHve yMeHue YyMeHUWe NpoBoanTb b ymeHue BHYTPEHHEeM OCHOBAHUM KakK
cseTte OCHOBaHUM B YUYUTbIBATb CpaBHeHue 1 [0roBapmBaTbca U nosunumm 3N1EKTPO/INTOB.
Teopuu csete T2/, BblAeNeHHble KnaccmdpuKaumio no NpUXoauTb K LWKO/IbHUKA Ha Knaccnoukaum
3NEKTPONUT | KnaccudumKaumio | yuntenem 334aHHbIM obliemy peleHnto B | ypoBHe A
Nyeckom N XMMM4YecKme OpUEHTUPBLI Kputepumam; COBMECTHO NMONOXUTE/IbHOT | OCHOBAHWIA.
auccoumay, | cBoKmcTBa AencTemA B OeATeNnbHoCTY; O OTHOLWEHMA K | TUNKUYHbIE
nun. OCHOBaHUM. HoBOM y4yebHOM | 2.DopmmpoBaTb y 2.Pa3BuBaTb yMeHMe | LWKone, CBOMCTBA
YmeTb martepuane B yyawmxcea NPOAYKTUBHO NOHMMAHMNA OCHOBAHUMN.
COCTaBNATb coTpygHuyecTBe | npeacraBiaeHue o paspeLwaTb HeobxoammocTtun | MpeseHTauma
ypaBHEHW C yuutenem; HOMeHKANaType KOHOAUKTbI Ha y4yeHus, «OcHoBaHuA»
peaKkumi, 2. MnaHupoBaTb | HEOPraHUYeCcKux OCHOBe yyeTa BblparkeHHoro 8 | J1.0.
XapaKTepusylowm | CBoM AenCTBMA CoeaMNHEHN; WMHTEpecos n npeobnagaHum
X XMMUYECKNe B COOTBETCTBMM No3nLuMin BCeX ero y4yebHo-
CBOWCTBA C NOCTaBAEHHOM YYACTHUKOB; Nno3HaBaTe/bHbI
OCHOBAHMWMN B 3agauen n X MOTUBOB U
MOJIEKYJIAPHOM U | YCNOBUAMMK ee npeanoyYTeHUN
MOHHOM BUMae peannsauuu. CcouManbHOro
crnocoba oLUeHKH
3HaHWUi;
9 | Okenapl 3HaTtb MpuHUMatOT U CamocToatenb YUMTbIBALOT pasHble | BbiparkatoT Cocrtas
(60) onpeaeneHue COXPaHAT HO co3pgatoT MHEHMA N CTPEMATCA | aeKBaTHOE OKCMA0B, UX
OKCMAoB, y4ebHyto ANropuTM K KOOpAMHALMK NOHUMaHue Knaccuomkaum
Knaccudukaumioo | 3agady, 0eATeNbHOCTH PasNINYHbIX MO3ULUMIA | NPUYMH ycnexa | A.
N XMMUYecKkme NAAHUPYIOT npu peweHnm B COTpyAHMYECTBE N Heycnexa Heconeobpasy
CBOMCTBA CBOU AeincTBUA npobnem y4ebHo owme n
OKCMaos B COOTBETCTBUM Pa3nMYHOro LeATeNnbHOCTH coneobpasyto
YmeTb C NOCTaBNEHHOM | XapaKTepa wue
CocrtaBnarb 3agaven n OCHOBHbIX (KncnoTHble U
ypaBHeHUA ycnosuamm ee NOHATUN OCHOBHbI€)
peakumn, peanunsaumu OKCuAabl.




XapakTepusytoLm CsoicTsa
X XMMUyeckue KUC/IOTHBIX U
CBOMCTBA OCHOBHbIX
OKCUA0B B OKCUAo0B
MONEKYIAPHOM U MpeseHTaums
MOHHOM Buze. «OKengbi» J1.0.
10 | Conn s 3HaTtb CraButb CpasHuBaTb, dopmynunpyet BbicTamsaer OnpegeneHune
(61)| ceTe Knaccudumkaumo | ydebHble uenm KnaccuduumpoBatb | cobcTBeHHOe cobCcTBEHHOE conemn Kak
Teopum MU XMMUYeCKme 1 0606wWaTb haKTbI MHEHME M MO3ULUMI0 | LEeNIOCTHOe 3/IEKTPO/INTOB.
3NEeKTPONINT | CBOMCTBA W ABNEHUA MupoBo33peHne | Knaccudmkaum
NYeckom CpeaHUX cpegHnx A conen.
auccoumay, | conen. Xvmuueckne
nn. CBOMCTBA
conen.
MNpe3eHTauma
«Conun» N.0.
11 | NpakTnyec | Ymetb Lenenonaranmne | dopmuposaHue 1. NnaHupoBaHue 1.MoTuBauua CsoiicTBa
(62)| kas paboTta | o6paLLaTbCA C " no3HaBaTe/IbHOM NpaKTUYeCcKon HayyeHuA KMUCNOT,
Ne 4. XMMUYECKOMN naaHWpoBaHue | uenu pabote no npeamerty OCHOBaHUW,
CeolicTBa nocyao u npeamerty XNUMUSA OKCUAO0B U
KNCNoT, nabopaTopHbIM 2.PaspelleHue 2.PasBuBatb coneit. MN.p.
OCHOBaHM | obopynoBaHMeM. KOH)NMKTA 4YyBCTBO Ne4d 1 vac
, OKCnaos u | Micnonb3oBaTtb 3.YnpasneHue rop4ocTtu 3a
conen. NpMobpeTEHHbIE nosegeHNeMm POCCUMCKYIO
3HaHMA U naptHepa XMMUYECKYIO
yMeHus, HayKy
NoJlyYyeHHble Npu 3.HpascTBEHHO-
U3yyeHUn Tembl 3TU4eckoe
«PacTBopeHue. oLeHuBaHue
PacTtBopbil.
12 | TeHeTn4yecK | 3HaTb 1.®opmunposatb | 1.dopmnpoBatb 1.CoBeplweHcTBoBaT | PasButue NMoHAaTMe 0
(63)| ana cBA3b XMMUYecKne ymeHue yMeHue NpoBoAUTb | b yMeHue BHYTPEHHeWN reHeTU4ecKom
mexay CBOMCTBA YUYMTbIBaATb CpaBHeHue U [0rosapmsatbhca u nosuumm CBA3M U
Knaccamu OCHOBHbIX BblAeNeHHble KnaccuduKaumio no | NpuUxoguTb K LWKO/IbHMKA Ha reHeTUYecKmx
HeopraHuy | Knaccos yunTenem obLLeMy peLleHnto B | YpOBHe pagax




€CKMX HEOpPraHMYecKnx | OpUEHTUpLI 334aHHbIM COBMECTHOM NONOKUTENBHOT | METaN/oB

COeANHEHN | COEANHEHUN, nencreuna B KpUtepmam; OEeATeNbHOCTY; O OTHOWEHMA K | M HEMETANNOB.

n. onpeaeneHve HOBOM y4yebHOM 2.Pa3BuBaTb yMeHMe | WKone, Xnmunyeckne
reHeTU4ecKom martepuane B 2.®opmumpoBatb y NPOAYKTUBHO NOHUMAHNA CBOMCTBA
CBA3MN. COTpyAHuYecTBe | yyalimxca paspeLwaTb HeobXoAMMOCTM | OCHOBHbIX
YmeTb C yuuntenem; npeacrassieHne o KOHOAUKTBI HA yyeHus, Knaccos
COCTaBNATb 2. MnaHupoBaTb | HOMEHKnaType OCHOBe yyeTa BbIPa*EHHOro B | HEOpraHWyecK
ypaBHeHusA CBOM AeincTeums HeopraHM4Yecknx WHTepecos n npeobnagaHum | mx
XMMUYECKNX B COOTBETCTBUM | COEAMHEHUN; NnosunumMin BCex ero y4yebHo- CoeNHEHUN.
peaKkumi, C NOCTaBAEHHOWN YYaCTHUKOB; nosHasaTesnbHbl | pe3eHTauma
XapaKTePM3YIOLLN | 3aga4en 1 X MOTUBOB U «['eHeTMYecKasn
€ XMMnyeckune ycnosmnamm ee npeanoyYTeHUN CBA3b MeXAay
CBOMCTBA U peannsauuu. coumanbHOro Knaccam u
reHeTU4yecKyo cnocoba OLEeHKN | HeEOpraHUYecK
CBA3b OCHOBHbIX 3HaHWI; nx
Knaccos coegMHEHUN»
HeopraHUYyecKmnx
coeanHEHUN

13 | Okucauten | 3Hatb/noHumatb | OueHuBaloT BbibupatoT YYUTbIBALOT pasHble | OBnageHue MNoHAaTne
(64)| bHO - - Xumuveckue NPaBUIbHOCTb Hanbonee MHEHMA U HaBblKaMu A OKUC/IEHUNE U

BOCCTAHOBW | MOHAMUA: BbIMO/IHEHNA adPeKTUBHbIE CTpemATCA K NpaKTUYeCKoM BOCCTAHOBJIEH

TeNbHble OKUC/INTENb U OencTemA Ha cnocobbl pelweHunn KOOpAMHaumu LeATeNbHOCTH ne,

peakunn. BOCCTAaHOBUTENb, | YPOBHE 3a4au, PasNYHbIX MO3ULUIA OKUC/IUTENIN U
OKMUC/IEHNE U afeKBaTHOM KOHTPOJINPYIOT U B COTpyAHMYECTBE BOCCTaHOBUTEN
BOCCTAHOB/IEHME. | PETPOCMNEKMBHO | OUEHUBAIOT u,
OnpegenaTb: M OuEeHKHM npoueccmu onpeaeneHue
CTeneHb pesynbtart cTeneHun
OKMC/IeHUA OKMUC/IeHUA
3/leMeHTa B 3/1IEMEHTOB.
coeaANHEHNMN, Cpeactea VKT
OKUCINTENIN U MpeseHTauma
BOCCTAaHOBUTENN, «OKncAnTeNbH
TN XMMUYECKOMN o-
peakuum no BOCCTaHOBUTEN
NU3MEHEHUI0 bHble




cTeneHn peakunmn»
OKMCNEeHUA
XMMUYECKNX
3/IEMEHTOB.
14 | YnpaxkHeH | YmeTb CraButb CpaBHuBaTh, dopmynunpyet BbicTamnBaeT OKncantenobHo
(65)| uas onpegensTb y4ebHble uenm KnaccuduuympoBatb | cobcTBeHHOE cobcTBeHHOE -
COCTaBNEHUN | cTeneHb n 0606watb PaKTbl MHEHWE 1 NO3ULUMNIO | LeNoCcTHoe BOCCTAHOBUTEN
n OKUCNEeHUA W ABNeHuA MWPOBO33pEHUNE | bHble peaKLuuu.
OKUC/IUTEN | 91eMEHTOB B Okucnutens n
bHO- coeguHeHuu, BOCCTAHOBUTEN
BOCCTAHOBW | OKUCUTENN U b OKncneHme n
TeNbHbIX BOCCTAHOBUTENN, BOCCTQHOB/IEH
peakumn. OKUCNEeHUne n ne
BOCCTAHOB/IEHME
15 | CBoucTBa Ymetb Lenenonaranmne | dopmuposBaHue PaspeweHne 1.MoTuBauua OKucantenbHo
(66)| Bewects onpeaenatb n nosHaBaTe/IbHOM KOHNMKTA Hay4yeHus -
M3yYEeHHbIX | CTENEeHb nAaHUpoOBaHMe | uenu YnpasneHue npeamerty BOCCTaHOBUTEN
KNaccos B OKUCNEeHUA nosegeHnem XUMUA bHbI€ peaKkumu.
csete OBP. | anemeHTOB B napTHepa 2.Pa3suBaTb CpepctBa KT
COeNHEHMUN, 4YyBCTBO MNpeseHTauma
OKUCAUTENN U ropAocTu 3a «OKMCIUTENBH
BOCCTAHOBUTENMU, POCCUMCKYO o-
OKUCNEHUNE U XMMUYECKYHO BOCCTaHOBUTEN
BOCCTaHOB/IEHWE HayKy bHble
3.HpaBCTBEHHO- | peaKkunm»
3TUYecKoe
OLLeHUBaHMe
16 | NMpakTuuec | Ymetb MpuHMmatoT n CamocroaTenb YYUTbIBAIOT pa3Hble | BbiparkatoT leHeTMyecKan
(67)| kasa pabora | obpawaTbes ¢ COXpPaHALOT HO co3aatoT MHEHWA U CTPEMATCA | afeKBaTHOe CBA3b Mexay
Ne 5. XMMUYECKOMN yyebHyto anroputm K KOOpANHALUK NOHUMaHWe OCHOBHbIMM
leHeTnyeck | nocyaon u 3agaudy, AeATeNbHOCTH Pa3/IMYHbBIX NO3MLUMIN | NPUYMH ycnexa | Klaccamu
aA cBA3b nabopaTtopHbIM NAaHUpYyoT npu peweHnm B COTpyAHMYecTse n Heycnexa HeopraHuyeck
mexay obopyanoBaHMeM. | CBOM AeNCTBUSA npobnem y4yebHoi nx
Knaccamm Ncnonb3osaTtb B COOTBETCTBUMU pa3NnMYHOro OEeATeNbHOCTU COeaNHEHUN.
HeopraHuy | NPUOBpPeTEHHbIE | C MOCTAB/IEHHON | XapaKTepa M.p. Ne5 1 vac




eCKNx 3HaHMA U 3agaven OCHOBHbIX
COEANHEHU | YMEHMA, ycnosmamm ee NOHATUN
n. NONYYEHHbIE NPU | peannsauum
N3y4YyeHUn Tembl
17 | O6obweHn | YmeTb OueHusatoT BbibupatoT YYUTbIBAIOT pa3Hble | OBnageHue PeweHne
(68) emn Xxapakmepusosa NpPaBMAbHOCTb Hanbonee MHEHMA U HaBblKaMu N8 | 33434 U
cMcTemaTus | me: BbIMNOJIHEHUA adpPeKTUBHbIE CTpPeMATCA K NpPaKTUYeCKOM YNpPa*KHeHWUM
auma XMMUYECKNE OencTBmA Ha Cnocobbl peweHuns KoopAMHaumm LEeATeNbHOCTH no gaHHoM
3HaHMM NO | CBOMCTBA YPOBHe 3agavy, Pa3NYHbBIX MO3ULUIA TeMe.
Teme OCHOBHbIX afeKBaTHOM KOHTPOINPYIOT U B COTPYAHMYECTBE MNoaroToBKa K
«PactBope | Knaccos PETPOCNEKUBHO | OLLEHUBAIOT KOHTPO/IbHOM
Hue. HEOPraHMYeCKUX | 1 OLLEHKM npoueccuu paborTe.
PactBOpbl. | BelecTs. pesynbTaTt
CeolicTBa CocraBnartb:
pacTBOPOB | ypaBHEHUA
SNIEKTPOSIUT | XMMMUYECKMUX
0B.» peaKkumi,
XapaKTepusytowm
€ CBOWCTBA
HeopraHM4YecKnx
BELLECTB.
18 | KOHTpONbH | YmeTb Crasutb CpaBHuBaTb, dopmynunpyet BbicTamBaer Cpeactea VKT
(69)| aa pabota | NpUMeHATb y4yebHble uenm KnaccuduumpoBaTb | cobcTBEHHOE cobcTBEHHOE K.p. Ne6
N26 no TeopeTnYecKme u n 0606LwWaTb PaKTbI MHEHME U MO3ULMIO | LLeNOCTHOoE
Teme npakTU4ecKkmne W ABNEHUA MMUPOBO33pEHUE
«PactBope | 3YH, nonyyeHHble
Hue. Npu N3ydeHnm
PactBopbl. | A4@HHOWM TeMbI, Ha
CeolicTtBa KOHTPO/IbHOM
pactBopoB | pabore.
3N1IeKTPONUT

oB»
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AHanus
KOHTPOJIbH
ol paboTbl.

YmeTb
NPUMEHATb
TEOpPEeTUYECKME U
npakTn4eckmne
3YH, nonyyeHHble
npu U3y4yeHumn
JaHHOM Tembl, Ha
KOHTPOJIbHOM
pabore.

MpuHUMaloT U
COXpaHAT
y4ebHyto
3aauy,
NAaHMPYIOT
cBOU AeincTeuA
B COOTBETCTBUM
C NOCTaB/AIEHHOM
3aja4yen u
YCNOBUAMM ee
peanunsaumu

CamocToaTenb
HO co3paatoT
anNropuTM
0eATeNIbHOCTH
npu peLleHnm
npobnem
pa3nM4YHOro
XapaKkTepa
OCHOBHBbIX
NOHATUM

YUYUTbIBAIOT pa3Hble
MHEHWA U CTpemMaTcA
K KOOpANHALUK
PasINYHbIX MO3NLUIA
B COTPYAHMYECTBE

BbiparkatoT
afiekBaTHoe
NOHUMaHMe
NPUYMH ycnexa
M Heycnexa
y4ebHoi
LeATeNnbHOoCTH

PeweHne
3aga4y 1
YNpPa*KHEHWUM
no AaHHOM
Teme. AHanu3
KOHTPOJIbHOM
paboTbl.




PABOYASA MPOrPAMMA MO XUMUUN 9 KN. NO ProC (k yuebHuky O.C. Fabpuenana)

MoAcHUTeNnbHaA 3anNUCKa

Pabouas nporpamma ana 9 Knacca obu,eobpa3oBaTe/ibHbIX YUpeXaAeHUM
(6a3oBbIlh ypoBEHD).

Paboyana nporpamma cocCTaB/ieHa B COOTBETCTBUM € TpeboBaHMAMK PenepanbHOro rocyaapcTBeHHOro 0b6pa3oBaTeIbHOro cTaHAapTa OCHOBHOMO obuLero
06pa3oBaHMA BTOPOro nokoneHusa, NpumepHoi nporpammbl OCHOBHOTO obuwero obpa3oBaHUA N0 XMMUK U aBTOPCKOM Mporpammbl Kypca xumum gns 8-9
KnaccoB obuieobpasoBaTenibHbIX yypexaeHnin (6asosbiii ypoBeHb) O.C. MNabpuenana (2012roaa). Hactoswaa nporpamma y4ymTbiBaeT peKomeHZaumm

MpuMmepHOM NPOrpammbl MO XMMUK AN OCHOBHOW LLKObI.

Paboyas nporpamma no XMMUKN: KOHKPETU3MPYET NoNoKeHUA DyHAAMEHTANbHOIO AAPA COAEPKAHUA 0OYYEHNA XMMUM C YYETOM MEKNPEAMETHbIX
cBAzen y4yebHbIX NpeamMeTOB ecTeCTBEHHO-HAy4HOro UMKAA; onpeaenseT noc/iefoBaTeNbHOCTb M3YYEHUs eAMHMUL, COAEP’KaHUA O0ByYyeHUs XMMUKU U
bopmmpoBaHMAa (pa3BuTHA) 06LWMX yHEBHbIX U cneuudUYecknx NpeaMeTHbIX YMEHUN; AaET OPMEHTUPOBOYHOE pacnpesenieHne y4yebHoro BpeMeHn no

pas3genam n Temam Kypca B MO a/IbHOCTU «KHE MEHeEe».

Co,u,epmaHme nporpammesl Hamnpas/1eHO Ha OCBOEHHUE 3HaHMM U Ha oB/lageHne ymeHnAmMUn Ha 6asoBom YPOBHE, YTO COOTBETCTBYET 06paaoBaTean017|
nporpamme WkKoabl. OHa BK/IKOYAET BCE TEMDI, npeaycmoTpeHHbIe d)ep,epaanblm rocyaapCrtBeHHbIM o6pa303aTeanb|M CTaHOapPTOM OCHOBHOTO O6LLI,€FO

0bpa3oBaHMA N0 XMMMKN N aBTOPCKOM Nporpammoit yyebHoro Kypca.

Mporpamma Kypca «XMmMUM» NOCTPOEHA HA OCHOBE CNMPANbHOW MOAENM, NPeayCMaTPMBaAlOLLEN NOCTENeHHoe Pa3BUTUE U yraybaeHne TeopeTUyecKmx

I'Ipe,El,CTaBl'IeHMl‘;I npwu JIMHEMHOM O3HAaKOMNEHUN C IMNUNPUYECKUM MaTEPUASIOM



B npeameTax ectecTBEHHO-MaTEMATMUYECKOro LMKNA BeAyLYIO pOJib UrpaeT NO3HaBaTe/lbHaA AeATeNbHOCTb U COOTBETCTBYOLWLME el no3HaBaTe/IbHble

y4yebHble AencTBumA. B cBA3KM C 3TUM OCHOBHbIMW LEeNAMU 06YYEHMA XMMUN B OCHOBHOM LLIKO/IE ABAAOTCA:

1) dopmupoBaHMe y 06y4aoLLMXCA YMEHUA BUAETb M MOHMMATb LLEHHOCTb 06Pa30BaHMA, 3HAYUMMOCTb XMMUYECKOTO 3HAaHWUA ANS KaXKA0ro YenoBekKa
HE3aBUCUMO OT ero NPodeccUoHaNbHOM AeATeNbHOCTU; YMEHUA Pa3inyaTb GaKTbl U OLEHKM, CPaBHMBATb OLLEHOYHbIE BbIBOAbI, BUAETb UX CBA3b C
KPUTEPUSAMU OLEHOK U CBA3b KPUTEPMEB C ONpeaeneHHON CUCTEMON LUeHHocTel, dopmMynnMpoBaTb U 06OCHOBbLIBATb COOCTBEHHYIO MO3ULINIO;

2) popmumpoBaHMe y 0byyatoLmMXCA LLeNOCTHOrO NPeACTaBNeHNs O MUPE U PON XMMUM B CO34aHUM COBPEMEHHOM eCTECTBEHHO-HAYYHOM KapTUHbI MUPa3;
YMEHUA 06bACHATb 0O6BbEKTbI 1 NPOLLECCHI OKPYXKaloLWen AeNCTBUTENBHOCTU — NPUPOAHON, COLUMAIbHOW, KYNbTYPHOM, TEXHUYECKOM Cpeabl, NCMONb3Ys
[ANA 3TOT0 XMMMUYECKME 3HAHUS;

3) npnobpeTteHme obyyaroWMMNCA OMNbITa Ppa3HOODOPa3HOM AeATeIbHOCTU, MO3HAHUA MU CAMOMNO3HAHUSA; KNKYEBbIX HAaBbIKOB (K1o4YeBbIX
KOMMETEHTHOCTEN), UMEIOLLMX YHUBEPCA/IbHOE 3HaYeHUe A4 Pa3/IMYHbIX BUAOB AEATENbHOCTU: PeWeHMA Npobaem, NPUHATUA PeLLUEeHWNA, MOUCKa,
aHann3a n 06paboTkM MHPOPMaALMMU, KOMMYHUKATUBHBIX HABbIKOB, HABbIKOB M3MEPEHUI, COTPYAHUYECTBA, 6€30MacHOro obpaLleHnn C BELLeCTBaMU B

NOBCEAHEBHOM KU3HMU.
3agayamum usyueHusa yuebHoro npeameta «Xumua» B 9 Knacce ABNAIOTCA:
yuebHble: popmMMpoBaHME CUCTEMbI XMMUYECKUX 3HAHUIN KaK KOMMNOHEHTa eCTeCTBEHHOHaYYHOW KapTUHbI MMPa;

pa3BuBarouwme: passntme 1IM4HOCTU o6yqarou.|,v1xcn, X UHTENNEKTYA/IbHOE N HPaBCTBEHHOE COBEPLUEHCTBOBAHUE, d)OpMMpOBaHVIe Y HUX TYMaHUCTUYECKUX

OTHOLUEHUI N 3KOJIOTNYECKN u,enecoo6pa3Horo noseageHMA B 6bITy nB prp,OBOVI AEeATENbHOCTH,

BOCnUTaTenbHble: GopmMpoBaHME yMmeHUn 6e3onacHoro obpalleHunsa ¢ BelecTBaMu, UCNOIb3yeMbIMU B NOBCEAHEBHOM }KMU3HU; BbIpabOTKa NOHMMAHKA
obuwecTBeEHHOM NOTPEOHOCTM B Pa3BUTUM XMMUK, a TaKKe GOPMUPOBAHUE OTHOLIEHUA K XMMUKM KaK K BO3MOXHOM ob6nactu 6yaywein npakTMyYecKo

AeATENbHOCTU.

O6ww,an xapaKTepucTuKa yue6Horo npegmera «Xmumua»



B cooTBeTcTBUMN ¢ PeaepanbHbIM rocyaapcTBeHHbIM 06pa3oBaTe/ibHbIM CTaHAAPTOM OCHOBHOMo obuwiero ob6pasoBaHMA yyalimeca AOJ/IXKHbl OBNaAEeTb
TaKMMM MO3HABATE/IbHBIMU YYEOHBIMU AENCTBUAMMU, KaK ymeHue opmynnpoBaTb npobiemy u runotesy, CTaBuUTb LEAW W 3a4ayu, CTPOWUTb MJIaHbI
AOCTUXKEHUA LeNel U pelleHns NocTaBAeHHbIX 3a4a4, NPOBOANUTL SKCNEPUMEHT M Ha €ro OCHOBE ZeNaTb BbIBOAbI M YMO3aK/IOUYEHMA, MPEACTaBAATb UX U

OTCTanBaTb

CBOO TOYKY 3peHuA. Kpome 3Toro, yyawimeca AOJ/IKHbI OBMAAeTb NPUEMAMMU, CBA3AHHbIMU C onpeaeneHUemM NOHATUN: OrpaHMYMBATL MX, OMUCLIBATD,
XapaKTepu3oBaTb M cpaBHMBaATb. CneaoBaTeNbHO, NPU U3YYEHUU XMMWUM B OCHOBHOM LUKO/E y4yallMecAa AOJ/IKHbl OBNaAeTb y4ebOHbIMU AEUCTBUAMM,

no3sonAlWMMU UM OO0CTUYb NNYHOCTHbIX, NPeAMETHbLIX U METANPEAMETHbIX O6pa3OBaTEI'IbeIX PE3YyNbTATOB.

Mpepnaraeman Nporpamma no XMMWKW PacKpbiBaeT BKAag, y4ebHOro npeameTta B AOCTUNKEHME Lieneit OCHOBHOro obuiero obpasoBaHua u onpegensaer

BaXKHeMLwmne cogepatenbHble NTMHUKU NpeaMeETa:

BEWeCTBO — 3HAaHMA O COCTaBe W CTPOEHUM BELLECTB, MX BaXKHEMWMX OGU3MYECKMX W XMMWUYECKMX CBOMCTBAX, OMONOrMYeckom nOencTBuu;
+ XMMUYECKAA peaKkuma — 3HaHua 00 ycnoBUAX, B KOTOPbIX MPOABAAKTCA XMMUYECKME CBOMCTBA BeLLEeCcTB, Cnocobax ynpas/eHUs XUMUYECKUMU
npoueccamu;

- NPUMEHEHME BELLEeCTB — 3HaHMA W OMbIT NPAKTUYECKOMN AeATeNIbHOCTYU C BELLLeCTBaMM, KOTOPble Hanbosiee YacTo ynoTpebnsoTca B NOBCEAHEBHOM KU3HMU,
LUMPOKO MCNoNb3yoTCA B MPOMbILLNEHHOCTH, CeNbCKOM xo3AaincTse, Ha TpaHcnopTe;
- A3bIK XMMUM — CUCTEMA BA*KHEMLIUX NOHATUN XMMUU U TEPMUHOB, B KOTOPbIX OHW OMUCLIBAIOTCA, HOMEHKNATYpPa HEeOPraHUYeCKUX BELLECTB, T. €. UX
Ha3BaHMA (B TOM YMC/e U TPMBUA/bHbIE), XMMUUYECKME GOPMY/Ibl M YPaBHEHMA, a TaKKe NpasBuaa nepesoaa MHGOPMaLMM C eCTECTBEHHOIO A3blKa Ha A3bIK

XMMumn 1 obpatHo.

Mpyn oTbope coaepaHMA, KOHKPETUIMPYIOLWEro Nporpammy, y4mTbiBasocb, YTO nepes obwmm obpa3oBaHMEM He CTOUT 3agadva npodeccuoHasibHOM
noAroToBkM obyyatowmxca. ITo onpesennio NoCTPOeHME Kypca Kak 0bLWeKybTYPHOro, HanpaB/ieHHOro, Npexae Bcero Ha popmmnpoBaHMe U pas3BUTUE
NHTepeca K U3y4yeHUo XMMUK. YYTeHa OCHOBHAA 0CO6EHHOCTb MOAPOCTKOBOrO BO3pacTa — HAYa/io Nepexoa OT AeTCTBa K B3POC/IOCTU, KOTOPbIM XapaKTe-

pu3yeTca pa3BUTUEM NO3HaBaTe/IbHOM cdepbl.



Ha sTane ocHOBHOro obuiero cpeaHero o6pa3oBaHMA NPOUCXOAUT BKAOYEHME 06YyYatOLWMXCA B MPOEKTHYIO MU UCCNeA0BaTeNbCKYI0 AeATeNIbHOCTb, OCHOBY
KOTOPOI COCTaBAAIOT TakKMe yHMBEpPCasibHble y4yebHble AEUCTBUA, KaK YMeHMe BUMAETb Npobaembl, CTaBUTb BOMNPOCHI, KnaccudpuumposaTtb, HabaoaaTb,
NPOBOAMUTb IKCNEPUMEHT, AeNaTb BbIBOAbI M YMO3aKNOYEHUA, 0O6BACHATD, A0KA3bIBaTb, 3alLMLLATL CBOM MAEW, AaBaTb onpeaeneHua noHaTuam. Cioaa xe
OTHOCATCA NPUEMbBI, CXOAHbIE C OnpeAeseHUEM MOHATUI: ONMUCaHWE, XapPaKTepPUCTMKA, PasbsaCHEHWE, cpaBHeEHUe, pasnndeHne. PopmmnpoBaHue 3TUX
YHUMBEpPCanbHbiX y4ebHbIX AENCTBMA HAYMHAETCA eWé B Haya/lbHOW LWKOAe, a B KypCe XMMUWU OCHOBHOM LIKOJIbI MPOUCXOAUT WX PasBUTUE WU
coBepleHCTBOBaHME. B cBA3M C 3TMM pe3epBHble 4acbl MNAAHMPYETCA WMCNoAb30BaTb Ha ¢GoOpMMpOBaHWE U pPa3BUTUE YMEHUM MPOEKTHOW W

nccnenoBaTeNbCKOM AeATeNbHOCTU, YMEHME BUAETb NPOobaembl, AenaTth BbIBOAbI U YMO3aKNOUYEHMA.

MecTo yyebHOro npegmera B yue6HOM nnaHe

OcobeHHOCTbIO CoAeprKaHUA Kypca «XMMUA» ABNAIOTCA TO, YTO B 6a3mcHOM yyebHom (0bpa3oBaTesibHOM) NaaHe 3TOT NpeaMeT NosBAsSeTCA NoC/eAHUM B
pPAAY U3yYeHUA eCTeCTBEHHOHAYYHbIX AUCUMNANH. [JaHHas HeobXxo4MMOCTb OCBOEHMA OOBACHAETCA TEM, YTO WKOJIbHUKM A0MKHbI 06/134aTb HE TONIbKO
onpeaeneHHbIM 3aNacom npeasapuTe/ibHbIX eCTeCTBEHHOHAY4YHbIX 3HAHWIM, HO U A0CTAaTOYHO XOPOLIO Pa3BUTbIM abCTPAKTHbIM MbllUNEHUEM. YYalWwmmmucs
Y)K€ HaKOM/MeHbl 3HAHWUA MO CMEXKHbIM AUCUMINIMHAM UMKNa: 6uonorum, GpusmnkM, matemaTuku, reorpadpun, cGopmmpoBanmncb YMEeHUs aHaAN3npPoBaTh,

BeCTH Ha6l'|f0,ﬂ,eHVIF|, CpaBHMBATb 06beKTbI Ha6mo,u,eva.

B COOTBETCTBMM C y4ebHbIM MNAHOM Ha M3ydeHue XMMUK B 9 Kiacce oTBOAUTCA 2 Yaca B Hegeto, 70 4acoB B rof, Mpy HOPMATUBHOM NPOAOIKUTENBHOCTH
y4yebHoro roga 35 y4yebHbIx Heaenb. B COOTBETCTBMM CO CNOXKMBLUEMCA NMPAKTUKON OpraHM3aLmMmM oCHOBHOro obuiero obpasoBaHus B 06pa3oBaTe/ibHbIX
yypexaeHusax obuiero obpasoBaHMA peasibHas NPOAOIKUTENIbHOCTb Y4EOHOTO rofa MeHblle HOPMATUBHOM U cocTaBnsAeT 34 yyebHble Hepenu. Takum

obpasom, Bpems, Bblgenaemoe paboynmm y4ebHbIMM NNaHAMM HA U3yYeHUE XMMUM B 9 Knacce Ha NPaKTMKe paBHO 68 yacam.

C yyéTom HeunsbexxHbix noTepb y4ebHOro BpeMeHM, BbI3bIBAEMbIX Pa3/IMYHbIMU OOBEKTUBHBIMW NPUYMHAMK, a TaKKe HeobxoaMMOCTU BblaeneHuA
AOMNONHUTENBHOTO BPEMEHWN HA U3YYEHME OTAE/IbHbIX BONPOCOB Kypca XMMUU NPOrpammoit npeaycmoTpeH 60nbloi 06bem pe3epBHOro BpemeHu -6

4acCoB.



Mporpammotii NnpeayCMOTPEHO NpoBeAEHME:
KOHTPOJIbHbIX paboT — 4,
NPaKTUYEeCKUX paboT — 6 Yacos.

CpoK peanunsauum nporpammbl — 0ANH y4ebHbIN roa.

¢Oprl, meToabl un cpeacTtea O6y‘-IEHMﬂ, TexHonornmum

B maHHOM Knacce BegywMmMn meTogamu obydyeHus npeameTy ABAAKTCA: 0O0bACHUTE/IbHO-UAMIOCTPATUBHBIA U PENPOAYKTUBHbLIN, XOTA UCMO/b3YEeTCA U
4YaCTMYHO-NOMCKOBbIN. Ha ypoKax MCNONb3YHOTCA 3/IEMEHTbI CAeAYOLWUX TEXHONOMNIA: AMYHOCTHO -OPUEHTUPOBAHHOE 0by4eHNe, 0byYeHMe C NPUMEHEHNEM
onopHbIx cxem, UKT, npoeKTHasa geAaTenbHOCTb.

Ucnonb3ytotca cneayowme Gopmbl 00ydeHMA: yyebHble 3aHATMA, 3IKCKYpPCUMW, HabAlogeHus, OnbiTbl, 3KCNEPUMEHTbI, paboTa ¢ yyebHOM un
OOMNONHUTENbHOM NINTEPATYPOM, aHANN3, MOHUTOPUHT, UCCnepoBaTebckaa paboTa, npeseHTauua. OnpeaeneHHoOe MecTo B OBAAAEHUN AaHHBIM KYPCOM

0TBOAMTCA CaMOCTONATENIbHON paboTe: NoAroTOBKA TBOPYECKUX paboT, coobueHunin, pedepaTos.

®dopmbl NPOMEKYTOUHO M UTOrOBOM aTTecTauum
MpomexKyToyHan aTTecTaumsa nposoauTtcs B dopme:
- TeCTOB;

-KOHTPOJIbHbIX;

- camocCToATeNbHbIX PaborT;



- NPAKTUYECKMX;
- TBOPYECKUX paboT.
Yyawmeca npoxogAT UTOroByto atrectauunto — B smae NA.

ObyuyeHune Benétca no yyebHuKy O.C.NabpuenaH «Xumua 9 Knacc», KOTOPbIA COCTAaBAAET eAUHYI0 NIMHUIO y4ebHMKOB, cooTBeTCTBYET deaepaibHOMY

rocyapCcTBeHHOro 06pa3oBaTe/IbHOro CTaHAapTa BTOPOro NOKosieHUsA 6a30BOro ypoBHA M peannsyeT aBTopckyto nporpammy O.C.MabpuensaHa( 2012r.)

OTanuntenbHble ocobeHHOoCTU paboueii nporpammbl U ABTOPCKOM
OCHOBHOE coaeprkaHne aBTOPCKOM NOJIHOCTbIO HALL/IO OTPaXKeHMe B AaHHOM paboyeli nporpamme.

B pabouyto nporpammy no XMmumn BHECEHbl U3SMEHEHMA MO CPAaBHEHMIO C aBTOPCKON: U3 pesepsa AobasneHo 1 yac Ha «MeTannbi» n gobasneH lyac Ha
MpakTukym 1 «CBOICTBa METaNN0B U UX coeguHeHU». OCHOBHOE OTNMYMe AaHHOM paboyeit NporpamMmmbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM
nporpamme npakTMyeckme paboTbl CrpynnMpoBaHbl B 610KM - XMMUYECKME MPAKTUKYMbI, KOTOPble MPOBOAATCA NOC/E U3yHeHMUA HECKOIbKMX Pa3aenos, a B
paboyeit nporpamme 3TW e MPAKTUYECKMe paboTbl AAKOTCA NOCNE U3YYEHUS KOHKPETHOW TeMmbl. ITO NO3BOJIAET /yylle 3aKpenuTb TeopeTUYecKui
MaTepuan Ha NPaKkTUKe M NPOBEPUTb NPaAKTUYECKME YMEHUA U HABbIKM HENOCPeACTBEHHO NO AaHHOW Teme. YTobbl NpoBeCcTM NpakTUYeckyto paboTty no

KOraa-To M3yyeHHol Teme, TpebyeTca A0NONHUTENbHOE BPEMS A/19 NOBTOPEHUA TEOPETUYECKUX OCHOB, YTO UCK/IHOYAETCA B aHHOM paboyei nporpamme.

KonunuectBo 4acoB B aBTOPCKOM KonunuectBo yacos B pabouei
Paspen
nporpamme nporpamme
1. BeegeHue. O6was XapaKTEPUCTUKA XUMMUUYECKUX 3JIEMEHTOB W
XUMMUYECKUX peakuuit. Mepnoamnyecknin 3aKoH u MNepunoguyeckas cuctema 10 10
Xummyeckux anemeHtos [..MeHaeneesa




2.MeTtannbi 14 14 +1 +2+1

3.MpakTnkym 1 «CBOMCTBA METANN0B U UX COEAUHEHWNIT» 2 -
4.HemeTannsl 25 2543
5. MpakTukym 2 «CBOMNCTBA HEMETAN/IOB U UX COEAUHEHUN Y 3 -

6.0606L1eHME 3HAHUI MO XMMUM 33 KYPC OCHOBHOWM LWKOAbI. NogrotoBKa

10 10
K TUA.
Peseps 6 4
UToro: 70 70

Pe3ynb'raTaM 0CBOEHUA KypCa Xxumunum

an N3Yy4YEHUU XUMUN B OCHOBHOW LLIKONEe obecneymBaeTca AOOCTUXKeHne NTMYHOCTHbIX, MeTanpegmeTHbIX U NpeaMeTHbIX Pe3y/ibTaTOB.

JINYHOCTHbIE:

® B LLEHHOCTHO-OPMEHTALMOHHOM chepe — YyBCTBO FOPAOCTU 32 POCCUMCKYIO XMMUYECKYIO HAYKY, FYMaHW3M, OTHOLLUEHWE K TpyAay,
LeNeyCcTpeMIeHHOCTb;
e ¢dopmMMpoBaHME LEHHOCTU 340POBOrO M He30MacHOro 06pasa KU3HWU; YCBOEHWUE NPaBUA MHANBUAYAZIbHOTO M KOINEKTUBHOIO 6e30MacHoro

noeegeHuA B ‘-Ipe3BbI‘-Ial‘;1HbIX CUTYyaumnAax, yrpoxarowmnx xXxnMsHn n 340poBbto mo,u,eﬁ;




e B TPYyAOBOM chepe — roTOBHOCTb K 0CO3HAHHOMY BblOOpPY AanbHelwen obpa3zoBaTeNbHOM TpaeKTopuu;
® B MO3HaBaTe/IbHOM (KOFHUTUBHOW, MHTENIEKTYaNIbHOW) chepe — yMeHWe ynpaBaATb CBOE NO3HABATE/IbHOWN AeATENIbHOCTbHO.
e ($opMMPOBAHME OCHOB 3KOIOFMUYECKOW KY/IbTYpbl, COOTBETCTBYHOLLEN COBPEMEHHOMY YPOBHIO S3KONOTMYECKOTO MbIWAEHUA, Pa3BUTHE OMbITA

3KO/IOTNYECKU OPUEHTUPOBAHHOMN pedEKCUBHO-OLLEHOUYHOM M NPAKTUYECKON [AeATeNIbHOCTU B YKU3HEHHbIX CUTyaUUSAX;
MeTanpeameTHble:

® YMEeHMEe CaMOCTOATE/IbHO OnpeaenATb Lenu cesoero obyyeHua, cTaButb U GopmynmpoBaTtb gna ceba Hosble 3a4a4un B y4ébe M No3HaBaTe/IbHOM
OEeATeNbHOCTU, Pa3BMBaTb MOTMBbLI U MHTEPECHI CBOEM NO3HABATE/IbHOW AeATeNbHOCTY;

® YMEHMEe CaMOCTOATENbHO MJaHMPOBATb NYTU OOCTUMKEHUA LieNel, B TOM YMC/e anbTepHaTUBHbIE, 0CO3HAHHO BblbMpaTb Hanbonee adpdeKTUBHbIE
cnocobbl peweHns y4ebHbIX M NO3HaBaTe/IbHbIX 3343Y;

® YMEHMe COOTHOCUTb CBOW AEWUCTBUA C NAAHUPYEeMbIMU pPe3y/ibTaTaMM, OCYLLECTBAATb KOHTPO/b CBOEW AEATE/IbHOCTM B NpoLecce AOCTUNKEHUS
pes3ynbTaTa, onpeaenaTb cnocobbl AeUCTBUIA B paMKax NpeanoXKeHHbIX YC10BUIA U TpeboBaHNI, KOPPEKTUPOBaATb CBOU AEUCTBUA B COOTBETCTBUM C
N3MeHALWEenca cutyaumen;

® YMeHMe OLLeHNBATb NPaBUIbHOCTb BbINOJHEHWUA Yy4eOHOM 3a4a4n, COBCTBEHHbIE BOSMOMKHOCTHY €€ peLleHus;

® B/lageHMe OCHOBAaMW CaMOKOHTPO/S,, CAMOOLEHKM, NPUHATUA PEeLleHU M OCYLLECTB/IEHMA OCO3HAHHOro Bblbopa B y4ebHOM M Mo3HaBaTe/IbHOM
OEeATeNbHOCTH;

® YMeHWe onpeaenATb NOHATMA, co34aBaTb 0600WeHNA, YyCTaHaBAMBATb aHANOMMKU, KnaccuduumpoBaTb, CaMOCTOATENbHO BblIOMPATb OCHOBaHMA M
KpUTEPUM ANa  KnaccuduKaumu, YCTaHaBAMBATb MNPUYUHHO-CIEACTBEHHbIE CBA3KW, CTPOWUTb JIOTMYECKOE pacCyKAeHue, YMO3aK/alYeHue
(MHAYKTUMBHOE, AeAYKTUBHOE M NO aHANorMu) n Aenatb BbIBOAbI;

® YyMeHue co3aaBaTb, NPUMEHATb M NPeobpa3oBbiBaTb 3HAKM U CUMBO/Ibl, MOLENU U CXEMbI A5 pelleHnsa y4ebHbIX U NO3HAaBaTebHbIX 3a4ay;

® YMEeHWe OpraHn3oBbIBaTb y4ebHOEe COTPYAHUYECTBO M COBMECTHYIO AeATEe/IbHOCTb C YYMTENEM U CBEPCTHUKAMMK; paboTaTb MHAMBMAYANbHO M B rpynne:
HaxoauTb obLuee pelweHne 1 paspeLlatb KOHPANKTbI HA OCHOBE COrNAacoBaHUA NO3ULMIA U y4€Ta MHTepecoB; GOPMYIMPOBATb, apryMeHTUPOBaTb U

OTCTamBaTb CBOE MHEHUE;



® yMeHMe 0CO3HaHHO MUCNO0/1Ib30BaTb peyeBble CPeAcTBa B COOTBETCTBMM C 334a4€ KOMMYHUKALMN ANA BblPaXKeHUA CBOMX YyBCTB, MbIC/1EN U
noTpebHoCTeM; NIAHMPOBAHMA U PEryaaLUn CBOEN AeATENbHOCTU; BNadeHNE YCTHOM U MUMCbMEHHOW PeYbio, MOHOJIOTMYECKOM KOHTEKCTHOM

peybto;

e (bopMUpPOBAHME U PA3BUTME KOMMNETEHTHOCTM B 061aCTU MCMNOIb30BaHMA NHGOPMALMOHHO-KOMMYHUKALUOHHbIX TEXHOOMMI;
e (bOpMUpPOBAHME U PA3BUTUE IKOJIOTMYECKOTO MbILLJIEHUS, YMEHUE MPUMEHSATb €ro B NO3HaBaTe/1IbHOM, KOMMYHMKATUBHOW, COLMaNbHOM NPaKTUKe U

npodeccnoHanbHOM OpUEHTALMN.

MpegmeTHble:
1.B no3HaBaTenbHoOI chepe:

e [aBaTb OnpeAeneHUsa U3yHeHHbIX MOHATUMN: KXMMUUYECKUI SNEMEHTY, KaTOM», KMOH», KMOJIEKY/1a», KMPOCTbIE U C/I0XKHbIE BELLECTBa», «BELLECTBOY,
«XMMUYecKas dopmysia», «OTHOCUTE/IbHAA aTOMHasA Maccay, «KOTHOCUTE/IbHAA MONEKYNAPHaa Macca», «BaJIeHTHOCTbY, «CTENeHb OKUC/IEHUAY,
KPUCTa/INYecKan pelleTKa», «OKCUAbI», «KUCAOTbI», «OCHOBAHMUAY, «COMU», «aMPOTEPHOCTb», «UHAMKATOP», «NEPUOANYECKMI 3aKOHY,
«nepuoanyeckaa Tabanua», «KM30TOMbI», KXMMUYECKAN CBA3bY, «3/IEKTPOOTPULLATENIbHOCTLY, KXXMMUYECKAA PeaKLUMA», KXXMMUYECKOE YPaBHEHMEY,
«reHeTUYecKas CBA3b», KOKUC/IEHUEY, KBOCCTAHOBEHUEY, KINEKTPONUTUYECKAA AMCCOLMALNAY, KCKOPOCTb XMMUYECKOMN peakuum»;

e onuncaTb A€MOHCTPALMOHHbIE N CAMOCTOATEIbHO NPOBEAEHHbIE XMMUUYECKNE SKCMEPUMEHTDI;

® OMUCbIBATb M Pa3IMyaTbh U3yYEeHHbIE KNacCbl HEOPraHMYECKUX COeIMHEHUIA, NPOCTbIE N C/IOXKHbIE BELLEeCTBa, XMMUYECKNE peaKkLUuu;

e KnaccuduumpoBaTb U3yYeHHbIe 0ObEKTbI U ABNEHUS;

® 1e/1aTb BbIBOAbI M YMO3aK/IOYEHNA U3 HABIOAEHWUIN, U3YHEHHbIX XMMNYECKMX 3aKOHOMEPHOCTEN, MPOrHO3MPOBaTb CBOMCTBA HEU3YYEHHbIX BELLECTB
Mo aHa/IorMm CO CBOMCTBAMMW U3YYEHHDbIX;

® CTPYKTYpPMPOBATb M3YUYEHHbIN MaTepran U XMMUYECKYIO MHGOPMaLMIO, NOYYEHHYIO U3 APYIUX UCTOYHUKOB;

® MOAENNPOBATb CTPOEHNE aTOMOB 2/1IEMEHTOB 1-3 nepnoaos, CTpoeHme NPoCTbiX MONERYN;



2.BUeHHOCTHO — OpueHTauMoHHOM chepe:

® aHaANM3MPOBATb W OLEHWBATb MOCNEACTBUA ANA OKpyXKalowen cpedbl 6bITOBOM M NPOU3BOACTBEHHOW AEATENbHOCTU YeNoBeKa, CBA3aHHOMU C
nepepaboTKol BeLLECTs;

3. B TpyaoBou chepe:

® MpoBOAUTb XUMUYECKUIN IKCNEPUMEHT,

4. B cdpepe 6€30NacHOCTU XKU3HEAEATE/IbHOCTHU:

® OKa3blBaTb NEPBYHO NOMOLLDb NPUN OTPABAEHUNAX, OXKOrax N ApYyrnx TpaBmax, CBA3aHHbIX C BewecTtBamMmn U na60paTopr|N\ 060py,CI|OBaHMeM.



Tematnueckoe nnaHMpoBaHue yqe6Horo maTtepuana

No HassaHwue rnasbl Konunuectso MpakTnyeckme KOHTpoOnbHblE
rnasbl Yyacos paboTbl paboTbl
BsegeHune. Obuian 6 Neol
XapaKTePMUCTMKA XMMNYECKUX
3/1IeMEHTOB U XMMUYECKMX
peakuui. MNeprogmyeckmi
3aKOH u lNMepunoaunyeckas
CUCTEMA XMMUNYECKNX
anemeHToB [.UN.MeHaeneesa
1. MeTtannbl 18 Nel-3 Ne2
3. HemeTtannol 28 Ne4-6 Ne3
5. 0606u1eHne 3HaHWUI NO XUMUN 10 Ne4
33 KypC OCHOBHOW LWKOAbI.
MoaroTtoBKa K MNMA.
6. Peseps 4
Utoro 70 6 4

OcHOBHOE copep)KaHue Kypca




BeeaeHue. O61,an XapaKTepuUCTUKA XMMUYECKMX 31eMEHTOB U XUMUUYECKUX peaKkuuii. Mepuoguueckuii 3aKoH u Nepuoauueckana cuctema

XUMMUUecKux anemeHTos [l. U. MeHgeneesa (10 u)

XapaKTepuCTMKa 3fieMeHTa MO ero nosoXKeHuto B [epruoanyeckon cucteme xmmuyeckux anemeHTtoB . U. MeHaeneesa. CBOMCTBA OKCMAOB, KUCAOT,
OCHOBAHWM W CONMEell B CBETE TEOPUWU SNEKTPOAUTUYECKOW AUCCOLMALMM U OKUCNEHUA-BOCCTAHOBAEHUA. [MOHATME O NepexofHbIX 31eMEeHTax.
AmdoTepHocTb. [eHeTUYecKUin pAg, NepexogHoro snemeHTta. lNepuoguuyeckuii 3akoH M [epuoamyeckas cuctema XMMWUYECKMx 3snemeHTos [. W.
MeHgeneeBa. XMmMmyecKana OpraHM3aumsa KMBOW U HEXKMBOM NPUPOAbl. XMMUYECKUIA COCTaB AAPA, MAHTUM U 3EMHOM KOpbl. XUMUYECKNE 3NEMEHTbI B
KNETKaxX *KMBbIX OPraHn3moB. Makpo- U MUKpo3iemeHTbl. O606LLEHME CBEAEHUIN O XMMUYECKUX peaKkumax. KnaccuduKkauma XMMUYECKUX peakuuii no
Pa3/INYHbIM NPU3HAKaM: «4MCA0 U COCTaB pearvpylowmx u obpasylomMXCa BELLeCTB», «TennoBoi 3pdeKT», «HanpaBaeHUE», «U3MEHEHME CTeNeHeMn
OKMCNEHMA 3N1EMEHTOB, 06pasyloWwmMx pearnpytowme BewecTsay, «$asa», «MCNONb30BaHME KaTannsaTtopa». MoHATUE O CKOPOCTU XMMUYECKOW peakL UK.

cDFAKTOFJbI, BANAKOWME Ha CKOPOCTb XMMUNYECKUX peaKLI,VIVI. KaTa}'IM3aTOpr M KaTanums. MHFVI6MTOpr. AHTUOKCUOAHTbI.

AdemoHcTpauyuu.

Pa3nnyHbie opmbl Tabaunubl 4. U. MeHgeneesa. Mogenu atomos anemeHToB 1—3-ro nepnonos. Moaenb CTPOEHUs 3eMHOrO Wapa (nonepeyHsbiii paspes).
3aBMCMMOCTb CKOPOCTU XMMUYECKOW peakummn OT MPMpOobl pearnpyolmx BellecTs. 3aBUCMMOCTb CKOPOCTUM XMMUUYECKOW peaKkumMm OT KOHLEeHTpauum
pearnpyroLLmMx BeLLecTB. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakuMy OT MOLWAAM COMPUKOCHOBEHUA pearvpylowmx BeLecTB (KKUNAWMNA Cnom»).
3aBMCMMOCTb CKOPOCTU XMMUYECKOM peaKkumMu OT TemnepaTypbl pearnpyolmMx BelecTs. FTOMOreHHbI U reTeporeHHbIn KaTanamsbl. GepmeHTaTUBHbIN

KaTtanus. MHrmbunposaHue.

NabopaTtopHbie onbITbl.



1. MonyyeHne rMapoKcnaa LMHKa U nccaenoBaHue ero CBOMCTB. 2.MoaennposaHue NocTpoeHma lNepnoanyeckom cMcteMbl XMMUYECKUX 31emeHToB . U.
MeHgaeneesa. 3. 3aMelLeHUe Kee3oM meaun B pactsope cysibdata meau (I1). 4. 3aBUCMMOCTb CKOPOCTU XMMUYECKOW pPeakLMn OT NPUPObl pearnpytoumx

BeWwecCTB Ha npumepe B3aMMOAel‘;1CTBMﬂ KMUCAOT C MeTan1amun.

5. 3aBMCMMOCTb CKOPOCTU XMMMUUYECKON peaKkLMn OT KOHUEHTPALUMN pearnpytolinx BeLLecTB Ha nNpumepe B3auMoAeNCTBUA LMHKA C CONAHOM KUC/TOTOM

pa3nw4H0171 KOHUEeHTpauun.

6. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peaKkumm OT MAOWaAN COMPUKOCHOBEHMA pearnpylowmx BewecTts. 7. MogenmpoBaHue «KUMNAWEro cnos». 8.
3aBMCMMOCTb CKOPOCTU XMMWYECKON peaKkumMm OT TEMMNEPATypbl pearnpyroLLmMx BELWecTB Ha NpMmepe B3aumogenctsma okcnga meam (ll) ¢ pactsopom
CEePHOM KUCNOTbl PasNnYHOM TemnepaTtypbl. 9. PasnoxeHne nepokcmaa BoAOpPOAa C NOMOLLbIO okcuaa mapraHua (V) n KaTtanasel. 10. O6HapyKeHue

KaTa/fa3bl B HEKOTOPbIX NULLEBbLIX NpoAyKTax. 11. UHrMbupoBaHMe B3aMMoAENCTBMA KMCIOT C MeTaZ1aMu YPOTPONUHOM.
MpeameTHble pe3ynbTaTbl 06yyeHUs
Yyawmiica ponxeH ymems:

MCNO/Ib30BaTb NPU XapaKTEPUCTUKE MPEBPALLEHMI BELWECTB MOHATUA: «XMMUYECKad peaKkuua», «peakuun COeAMHEHMA», «PeaKkLUn Pas/oXKeHUa»,
«peakumumn obmeHa», «peakummn 3aMelleHna», «PeakumMm HenTpPaan3aLmm», «3K30TepMUYECKUE peakLMmn», «3HA0TEePMUYECKME peaKkummny, «obpaTumblie
peakumm», «HeobpaTUMble PeakUUn», «OKUCAUTEbHO-BOCCTAHOBUTE/IbHbIE pPEeaKLMM», «TOMOFEHHble pPeakuMm», «reTeporeHHble peakumm»,
«KaTa/IUTUYECKME pPeaKUMM», «HEeKaTa/MTUYECKME peakuumn», «TennoBon 3OGeKT XMMUYECKOW peakumm», «CKOPOCTb XMMWUYECKOM peakumum»,

«KaTaIN3aTop»,

XapaKTepun3oBaTb XMMUYECKNE aneMeHTbl 1—3-ro nepnoaos No Mx NoNoXKeHUIo B Mepnoanyeckoin cucteme xmummnyeckux anemenHtos . . MeHaeneesa:
XMMMWYECKUI 3HAK, NOPALKOBbIN HOMeEp, Nepuog, rpynna, NOArpynna, OTHOCUTEIbHAA aTOMHaA Macca, CTPOEHWe aToMa (3apag, Aapa, YNCN0 NPOTOHOB U
HENTPOHOB B Agpe, obLiee YMCNO INEKTPOHOB, pacnpeaesieHne 3/IeKTPOHOB NO 3/IEKTPOHHbIM CN0AM, NPOCToe BewecTso, opmyna, Ha3BaHME U TUN

BbICLLIEro OKCUAA U rMAPOKCUAa, NeTy4ero BoA0POAHOro coeamHeHns (ana HemeTannos));



XapaKTepuM3oBaTb 0b6LMEe XMMUYECKME CBOMCTBA aMPOTEPHbIX OKCUA0B U TMAPOKCUMAOB; NPMBOAUTL NPUMEPDI PeaKUnin, NOATBEPKAAOLLNX XMMUYECKNE

CBOMCTBA aMpOTEPHbIX OKCUA0B U M’MAPOKCUAOB;

AaBaTb XaPaKTEPUCTURY XUMUYECKUX peaKu,Mﬁ no 4Yncay m CoCrtaBy UCXO4HbIX BeweCTB U NMPOAYKTOB peakuun; Tenaiosomy Sd)(l)eKTy,' Hanpasae€HUIO

NpPpoOTeKaHNA peakunn; NsMmeHeHUIo cTeneHen OKMUCAEHUSA 9/1EMEHTOB; arperaTHoOoMmy COCToAHMNIO NCXOOHbIX BeLW,eCTB, y4aCTUIO KaTaZ1in3aTopa,

06BACHATL M NPUBOAUTL NPUMEPDHI BIUAHUA HEKOTOPbIX GAKTOPOB (NPUPOAA pPearnpyoLmMx BELWECTB, KOHLLEHTPaLMA BELLECTB, AaB/eHNe, TemnepaTypa,

KaTa/in3aTop, NOBEPXHOCTb CONPUKOCHOBEHNA pPEATUPYHOLWNX BeLLI|eCTB) Ha CKOPOCTb XMUMUNYECKUX peaKu,Mﬁ;

Habt0AaTb M ONKUCLIBATb YPaBHEHUA peaKkLMii MeXay BeLL,ecTBamMmn C MOMOLLbIO eCTECTBEHHOTO (PYCCKOro MAM POAHOro) A3blKa U A3blKa XMMUNK;

NPOBOAUTbL OMbITbl, NOATBEPKAAIOLME XMMUYECKME CBOMCTBA amMpOTEPHbIX OKCUMAO0B M TMAPOKCUA0B; 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peakuumn ot
pa3nYHbIX GaKTOPOB (NPUpPoAa pearnpyroLLMX BELLECTB, KOHLEHTPALMA BELWECTB, AaBNeHne, TemnepaTypa, KaTaiM3aTop, NOBEPXHOCTb CONPUKOCHOBEHMS

pearnpyoLLnx BeWecTs).

MeTtanpeameTHble pe3ynbTaTbl 06yyeHuUn

Yyauwmiica gonxeH ymems:

onpeanenAatb uenb y‘-IE6HOl‘;1 AEeATENIbHOCTU C MOMOLLBbIO y4ntTena n CaMoCTOATE/IbHO, MCKATb CpeacTBa ee OCyuwecTBa1eHNnA, pa60Taﬂ no nnaHy, CBepATb CBOU

AeﬁCTBMH c uenbko n npun HeO6XO,CI,VIMOCTM MCcnpaBnATb oWwKnbKK C NOMOLLBIO Y4UTENA N CAMOCTOATE/IbHO,

COCTaBNATb dHHOTAUUIO TEKCTA,

CO034aBaTb Mmogenn C BblgeneHnem CywecCTBeHHbIX XapPaKTePUCTUK obbeKkTa u npegcraBieHnem ux B I'IpOCTpaHCTBeHHO-Fpad)MHeCKOVI nan 3HAKOBO-

CMMBOIMYECKON PopME;

onpeaenaTb BUAbI KNacCUPUKaLnm (eCTECTBEHHYIO U UCKYCCTBEHHYIO);



OCYLLEeCTB/ATL NPAMOE AeAYKTUBHOE A0Ka3aTe/1bCTBO.
Tema 1. Metannbl (14 u)

MonoxeHne meTannos B [lepMoanyeckor cucteme XMMUYeckux anemeHtoB [. U. MeHgeneeBa. MeTannmyeckaa KpUCTaiIMYECKas peleTka MU
MeTaZInYecKkaa XxMmuyeckaa cesasb. Obwme pusnyeckne ceoictea metannos. Cnaasbl, UX CBOMCTBA M 3Ha4YeHMe. XMMUYECKME CBOMCTBA METANNOB KakK
BOCCTAaHOBUTENEN, A TaKXKe B CBETE MX MOJIOKEHMA B INEKTPOXMMUYECKOM PAAY HanpaKeHUn metannos. Koppo3ma metannos v cnocobbl 60pbbbl ¢ HEN.

MeTannbl B npupoge. O6wme cnocobbl X NOAYYEHUA.

06LWw,an XxapaKTepuCTUKa WeNoYHbIX MeTannos. MeTannbl B npupoge. Obume cnocobbl nx nonydeHus. CtpoeHne atomos. LLlenoyHble meTanibl — NpocTble
BellecTBa. BaxkHelwne coeanHEHMA LWENOYHbIX METANNI0B — OKCUAbI, TMAPOKCUAbLI U CONN (XNnopuabl, KapboHaTbl, cynbdaTbl, HATPATbI), UX CBOMCTBA U

NPMMeEHEHWEe B HapoAHOM xo3aincTee. KanuiiHblie yaobpeHus.
O6wan xapaKTepucTMKa 31IeMeHTOB rnasHoi noarpynnbl |l rpynnbl.

CTpoeHme atomos. LUlenoyHosemesnbHble meTanabl — npocCTblie BelecTBa. BarkHelwune coegnHeHna Weno4YHo3eMENIbHbIX METANN0B — OKCUAbI,

r’MAPOKCUAbLI U conun (xnopuabl, KapboHaTbl, HUTPaATbI, cynbdaTbl, docdaTbl), UX CBOMACTBA U NPUMEHEHNE B HAPOAHOM XO3ANCTBE.
ANOMUHNUIA.

CTpoeHue aToma, GU3NYECKME U XMMUYECKME CBOMCTBA NPOCTOro BewecTsa. CoeAMHEHUN aNlOMUHUA — OKCUA, U TMAPOKCUA, UX aMdOTEPHbIM XapaKTep.

BakHelwune conv antoMmHuA. NMpumeHeHMe antoMUHUA U ero COeANHEHUA.

Meneso.

CTpoeHue aToma, GU3NYECKME N XMMUYECKMEe CBOMCTBA NPOCTOro BewecTsa. leHeTuueckme pagbl Fet? n Fe*3.
BakHelwue conu xenesa. 3HaYeHMe Kenesa u ero CoeAnHeHNn ana Nnpupoabl U HAPOAHOro X03ANCTBa.

AdemoHcTpauyum.



O6pasupbl WEN0UYHbIX U WeNoYHo3eMeNbHbIX MeTannos. Obpasubl cnaaBos. B3aumoaenctesme HaTpua, ANTUA U KanbLua ¢ BOAOW. BsaumopeicTene HaTpus

N MarHua ¢ KUCA0poaoM. BsaumogeincTene meTannios ¢ HemeTtannamu. MNonyyeHune rmapokenaos kenesa (I1) v (11).
Na6opaTopHbie onbiTbl.

12. BsaumoaelicTBmne pacTBOPOB KUCNOT U coneit ¢ meTannamu. 13. O3HaKoMNeHne ¢ pyaamu Kenesa. 14. OKpawmBaHMe NAAMeHN CONAMM LLENOYHbIX

meTannoBs. 15. Bsaumopgelicteune Kanbums ¢ Bogon. 16.MonydyeHne ruapokcmaa Kaablms U uccieaoBaHUe ero CBOMCTB.

17. Nony4yeHne rMagpoKcnaa aNtoMMHUA U UCCNefoBaHNeE ero cBOMCTB. 18. Bsaumopaencreme xenesa ¢ conAaHon Kncnotoit. 19. MNonyvyeHne rmgpokcnaos

xenesa (1) u (1) n uyyeHmne nx cBOMCTB.
MpepmeTtHble pe3ynbTaTbl 06yuyeHUs
Yyalumimnca ponxKeH ymemso:

MCNO/Mb30BaTb MPU XapaKTEePUCTUKE METaN/IoB M UX COEAMHEHUIN MOHATUA: KMETaN/bl», «PAL aKTUBHOCTM METANIoB», «LLE/NOYHbIE METaN/bl»,
«LLEN0YHO3EME IbHbIE METa//Ibl», UCMOJ/Ib30BaTb WX MNPW XapaKTepPUCTUKE METAN0B; [AaBaTb XaPaKTEPUCTUKY XMMUYECKMX 3/1EMEHTOB-METas/IoB
(LLeNoYHbIX MeTaNN0B, MarHusA, KaibLusA, alOMUHUSA, ¥Kee3a) No UX NoNoXKeHUo B Nlepnogmyeckoit cucteme XMmmyeckux anementos 1. U. MeHaeneesa
(XMMMYECKKUIA 3HaK, NOPAAKOBbI HOMEp, Nepuoa, rpynna, NoArpynna, oTHOCMTENbHAA aTOMHas mMacca, CTPOeHMe aToma (3apas aapa, YAC/Io NMPOTOHOB U
HEWTPOHOB B AApe, obliee YNCNO INEKTPOHOB, pacnpenesieHUe 3N1eKTPOHOB MO 3/N1EKTPOHHBIM CN0SIM), NPOCToe BelwecTso, Gopmyna, HazBaHUE U TUN

BbICLLEro OKCKAA U TMAPOKCMAa);
Ha3blBaTb COeAMHEHMA METAIZIOB U COCTaBAATb UX GOPMY/bl MO HAa3BaHUIO;
XapaKTepM30oBaTb CTPOEHUNE, 06LLME PU3NYECKME U XMMUYECKUE CBOMCTBA NPOCTLIX BELLECTB-META/I/I0B;

06DBACHATL 3aBMCMMOCTb CBOMCTB (MM MpeacKasblBaTb CBOMCTBA) XMMMUYECKUX 3/16MEHTOB-METaNNoB (paanyc, MeTanamyeckme CBOMCTBA 3/IEMEHTOB,
OKUC/IUTE/NIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA 3/1EMEHTOB) M 06pasyemblX UMW COeAMHEHWUN (KMCNOTHO-OCHOBHbIE CBOWMCTBA BbICLUMX OKCUAOB MU

rMApoKCngoB, OKUCINTENNbHO-BOCCTAHOBUTE/IbHbIE CBOVICTBa) OT NONIOXKEHNA B I'Iepmo,u,mquKoﬁ cucteme xmmmdeckunx anemeHtos . N. MeHgeneesa;



onuncobiBaTb O6LLI,M€ XMMUYECKME CBONCTBA META//IOB C NOMOLLbIO €CTECTBEHHOTO (pyCCKOI'O nnn pOLI,HOI'O) A3blKa N A3blIKa XMMWUWN;

COCTaBAATb MONIEKYNSIPHbIE YPaBHEHUA PEaKLUM, XapaKTEPU3YIOLLUX XMMUYECKME CBOMCTBA META/IZIOB U UX COEANHEHUN, @ TaKXKe 3/1IeKTPOHHbIE YPaBHEH NS

npoueccoB OKNCNEHNA-BOCCTAHOB/IEHUA,
YpaBHEHUA 3ﬂeKTpOﬂMTMHECKOﬁ anccoumnaumnmn, monerkynAapHble, nosiHblie N COKPaWeHHbIE NOHHbIE YPpaBHEHUA peaKu,m‘/i C y4aCTuem aNneKTpPOINTOB,

YCTaHaB/AnBaTb NPUYNHHO-CNedCTBEHHbIE CBA3U MeXAy CTPpOoeHUMem aToMa, XUMUYECKOM CBA3bIO, TMUNOM KpMCTaﬂﬂMHECKOVI peweTkn mMmeTannos N MUxX

COG,EIMHGHMI‘;L nx O6LLI,VIN\VI ¢M3MLIGCKVIMM N XUMNYECKNMU CBOMCTBaMM,'

ONMCbIBaTb XMMUYECKNE CBONCTBA LWEeNOYHbIX U LLENTOYHO3EME/IbHBIX METANINIOB, A TaKXKe a/IlOMUHUNA U Kele3a U UX COG,EI,VIHGHMIZ c nomMoubko eCTeCTBEHHOIO

(pycckoro nau poaHoro) A3biKa M A3blka XMMUU;

BbINOJIHATL, HabNOAATb M ONUCHIBATb XMMUYECKUIA SKCNEPMUMEHT MO PACcNO3HABaHMIO BaXKHENLWNX KaTUOHOB MEeTaNN0B, TMAPOKCUA-UOHOB;
3KCNepMMeHTaIbHO UCCNeaoBaTb CBOMCTBA META/IIOB U UX COeAUHEHUIA, pellaTb 3KCNepuMeHTabHble 3a4a4M No Teme «MeTanbi»;
OMUCbHIBATb XMMMUYECKMIA SKCMEPUMEHT C NOMOLLLbIO €CTECTBEHHOrO (PYCCKOrO UAM POAHOr0) A3blKa N A3blKa XMMUMK;

npoBoAUTb pacyeTbl MO XUMUNYECKNM d)op:v\yna:v\ N YPaBHEHUAM peaku,mﬁ, npoTeEKarWmnxX C y4aCTuem MeTaazios N UX COEAMHEHMVL

MeTtanpeameTHble pe3ynbTaTtbl 06yyeHuUn
Yyawmiica ponxKeH ymems:

paboTaTb MO COCTaB/NIEHHOMY MNAaHY, UCNO/Nb3ys HapAZy C OCHOBHbIMW U AOMNOJIHUTENIbHbIE CPEACTBa (CNPaBOYHYH NUTepPaTypy, CNOXKHbIE Npubopsl,

cpeactea MKT); c nomoulbto yuntens otompaTb ANa pelleHns y4ebHbIX 3a4a4 HeobxoauMble CI0BApPU, SHUMKAONEAMN, CNPABOYHWUKM, /IEKTPOHHbIE AUCKY;



CONOCTaBIATb U OT6MpaTb MHd)OpMaLI,VII'O, NONYYEHHYIO U3 Pa3/INYHbIX NCTOYHUKOB (CﬂOBapM, SHUMKNonegunn, CnpPaBovYHUKKU, INEKTPOHHbIE OUCKWN, CETb

NHTepHeT);
npeacTaBnATb MHPopmaLmio B BUAE TabumL, cxem, ONOPHOro KOHCMNEKTA, B TOM YMC/ie C NpuMeHeHnem cpeacts UKT;

O(bOpMI'IﬂTb CBOWU mMbiCin B yCTHOﬁ N NUCbMEHHOM peyn C y4eTtom CBOuUX y‘-le6HbIX N AKN3HEHHbIX pevYeBbIX CMTyaLI'Mﬁ, B TOM 4Yucne Cc npumeHeHnem cpeacrts

UKT;

COCTaBNATb PELEeH3MNI0 Ha TEKCT;

OCYLLLeCTB/ATb AOKa3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. MpakTtukym 1. CBOICTBa METaN/I0B U UX coeAauHEeHMit (2 u)!

1. OcywecTBiieHME LENOYKM XMMUYECKUX NpeBpaLLeHnit. 2. MonyyeHne 1 cBOMCTBA CoegMHEHN meTannoB. 3. PelleHMe 3KCNepMMeHTa/IbHbIX 3a4a4 Ha

pacno3HaBaHMe U NoJly4eHne CoeANHEeHU MeTanos.

MpepmeTHble pe3ynbTaTbl 06yueHUs

Yyawmiica gonxeH ymems:

obpauwatbes ¢ nabopatopHbiM 060pyA0BaHMEM U HarpeBaTe/ibHbIMU NPMOOPaMKM B COOTBETCTBMU C NPaBUIaMMN TEXHUKM Be3onacHoCTy;
Habo4aTb 32 CBOMCTBAMM META//IOB U UX COEAMHEHWNIN N ABNIEHUAMM, MPOUCXOAALLMMMN C HUMMU;

ONUCbIBaTb XMMUYECKMIA IKCMEPMMEHT C MOMOLLLbIO ECTECTBEHHOIO (PYCCKOro UM POAHOr0) A3blKa U A3blKa XMMUU;

Jenatb BblBOAbI NO pe3y/bTaTaM NPOBeAEHHOro 3KCNepMmMeHTa.

MeTtanpeameTHble pe3ynbTaTbl 06yyeHua



Yyaumiica gomKeH ymems:
onpeaensaTtb, ucxona ns y4ebHom 3agaum, Heo6XoANMOCTb UCMOb30BaHUA HABMIOAEHNA AN SKCMEPUMEHTA.
Tema 3. Hemetannbi (25 u)

Ob61Lan xapaKTePUCTUKA HEMETA//IOB: NON0XKeHUe B [eprogmyeckon cucteme Xmummdeckmx anemenTos . . MeHaeneeBa,0cobeHHOCTM CTPOEHUA aTOMOB,
aNneKkTpooTpuuaTenbHocTb (30) Kakmepa «HemeTannndHocTny, pag 30. Kpuctannnmyeckoe CTpoeHMe HeMETanloB — MPOCTbIX BellecTs. AnnoTponus.

dusnyeckune ceomncTea HemeTannos. OTHOCUTENbHOCTb MOHATUIA KMETANN» U KHEMETANNY.

Bop,opop,.l'lonomeHme Bo4opoaa B I'Iepmo,u,mquKoﬁ cucteme xmmmyeckmx anemenTos . . MeHaeneesa. CTpOGHVIe aToOMa U MOJIERYbl. dunsmyeckune n

XMMUYECKME CBOMCTBA BOAOPOAA, Ero NOAyYEHNE U NPUMEHEHME.

1 Mpwu £,BYX4aCOBOM NNAHMPOBAHUM NPOBOAUTCA TONIbKO NPAKTUYECKan paboTa 3

Bopa.

CTpoeHue monekynbl. BogopoaHana xummndeckas csasb. Pusnuyeckue cBoCTBa Bogbl. AHOMaNUM CBOMCTB BoApl. MTMApoduabHbie U rnapodobHbie BelecTsa.
XuMunyeckune cBomcTea Bogbl. KpyroBopoT BoAbl B Npupoge. Bogoounctka. Aspauma soabl. bbiToBble dunbTpbl. MUHepanbHbie BOAbl. AUCTUNANPOBAHHASA

BOZa, ee NoayYyeHne U NpUMeHeHue.
O6wan xapaKTepucTMKa raoreHos.

CTpOGHMe aTomoB. [1pocTble BelecTBa M OCHOBHble COeANHEHUA FaIOreHOoB, UX CBOMCTBA.



KpaTkune cBegeHus o xnope, bpome, ptope 1 ioge. MpMmeHeHME raoreHoB 1 UX COEANHEHUIA B HAPOAHOM XO3ACTBE.

Cepa.

CTpoeHue aToma, aNNoTPONus, CBOMCTBA U NpUMeHeHMe pombuyeckoi cepbl. Okenapl cepsbl (IV) u (VI), nx nonyyeHue, cBoicTBa M npumeHeHue. CepHas

KMCNOTa U ee CoONN, X nppumeHeHne B HapogHoOM X03AMCTBE. npOM3BOACTBO cepHon KMUCNOTbI.

A30T.

CTpoeHMe aToMa U MONEKY/Ibl, CBOMCTBA MPOCTOro BelwecTsa. AMMMUAK, CTPOEHME, CBOMCTBA, NoydYeHMe M npumeHeHue. CoNM aMMOHMSA, UX CBOMCTBA U

npumeHeHune. Okcuabl asota (I1) u (IV).

A30THas KUCNOTa, ee CBOMCTBA U NMpUMeHeHue. HuTpaTbl U HUTPUTbI, NPobJieMa UX COAEPKaHUA B CE/NbCKOXO3AMCTBEHHOM MPOAYKUUU. A30THble

ypobpeHus.

®docoop.

CTpoeHue aToma, aNnoTponus, cBoMCcTBa 6enoro n KpacHoro pochopa, nx NpumeHeHve. OCHOBHbIE coeamHeHus: okena docdopa (V) n optodpochopHas

Kucnota, pocoatbl. PocopHble yaobpeHus.

Yrnepog.

CTpoeHune aToma, annoTponusa, CBOMCTBa MoanduKaumn, npumeHeHme. Okeuapl yrnepoga (1) n (IV), nx ceolictBa 1 npumeHeHue. KapboHaTbl: KanbLuT,

coAa, NoTaw, UX 3Ha4eHne B npnupoae U XM3HN 4YyenoBekKa.

KpemHuid.

CTpoeHue aToma, KPpUCTANIMYECKUIA KPEMHUI, ero CBOMCTBa U NpumeHeHne. Okena, kpemHuusa (IV), ero npMpoaHbie pasHOBUMAHOCTU. CUAMKaTbI. 3HayeHme

COeANHEHUNIN KPEMHUSA B }KUBOWN N HEXMBOM Npupose. MoHATME O CUNMKATHON NPOMbILLAEHHOCTH.



AdemoHcTpauyuum.

O6pa3sLbl raloreHoB — NPOCTbIX BELWECTB. B3anmoaeincTeme ranoreHoB ¢ HaTPUEM, C atOMUHKUEM. BbiTecHeHWe xnopom Bpoma Man noaa us pacTBOPoOB UX
conei. Bsaumopgencteue cepbl C MeTalamu, BOLOPOLOM U KUCNOPOAOM. B3aumopencTBue KOHLEHTPUPOBAHHOM a30THOM KMCNOTbI C Meabto. MornoLeHne
yrn1em pacTBOPEHHbIX BELECTB WaM ra3oB. BocctaHoBneHMe meam M3 ee okcuaa yrnem. O6pasubl NPUPOAHbIX COeAMHEHUI xnopa, cepbl, docdopa,
yrnepoza, KpemHusa. Ob6pasubl BaKHEMWMNX ANA HAapPOLHOrO X03AMCTBA CyNbdaToB, HUTPATOB, KapboHaToB, docdaToB. Ob6pasLbl CTEKNA, KepaMUKM,

LeMeHTa.
NabopaTopHbie onbITbl.

20. NonyyeHune n pacnosHasaHue sogopoaa. 21. UccnepgoBaHne NOBEPXHOCTHOMO HATAXEHUA BOAbI. 22.PacTBOpeHNE NepmaHraHata Kaama uam megHoro

Kynopoca B Boge. 23. l'mgpaTaunsa obessBorxkeHHoro cysnbdata meam (I1). 24. MsrotoBieHmne rmncoBoro oTnevyarKa.

25. O3HakoMJIeHMNE C KonneKuuein 6biToBbiX GuabTpoB. 26. O3HAKOMJIEHWE C COCTABOM MUHEpPAJIbHOM BoAbl. 27. KayecTBeHHaa peaKkuusa Ha raaoreHuna-
noHbl. 28. MosiyyeHne n pacnosHaBaHue Knucnopoda. 29. flopeHue cepbl Ha Bo3ayxe u B kKucnopoge. 30.CeoiicTBa pasbaBneHHON cepHOM KMcaoTbl. 31.
N3yyeHMe cBoMCTB ammmaKka. 32. PacnosHaBaHue coneir ammoHuA. 33. CBoicTBa pasbaBneHHON as30THOM Kucnotbl. 34. B3aumopgeicTsue
KOHLLeHTPMPOBAHHOM a30THOWM KNCNOTbI ¢ Megbto. 35. NopeHue docdopa Ha Bo3gyxe un B Kucnopoge. 36. PacnosHaBaHune ¢ocdaTtos. 37. flopeHue yrna B

Kucnopoge. 38. MNonyyeHne yroabHOM KNCAOTbl M U3ydeHMe ee cBOMCTB. 39. MNepexon KapboHaToB B rmapoKapboHaThl.

40. PaznoxeHue rugpokapboHaTta HaTpus. 41. lNonydyeHne KPeMHEBOW KUCAOTbI U U3YYEHUNE €€ CBOMCTB.

MpepmeTHble pe3ynbTaTbl 06yuyeHUs
Yyalminca ponskeH ymemo:

MCNO/ZIb30BaTb MNPU XapPaKTEPUCTUKE METaN/IoB U UX COGAMHEHMVI NOHATUA: KHEMETAN/IbI», «ra/IoreHbl», «aAN0TPOMHbIE BUOAOU3IMEHEHUAY», KXKECTKOCTb

BO4bI», «BpEMEHHAA KeCTKOCTb BOAbI», KNOCTOAHHAA XKECTKOCTb BOAbI», ((O6LL|,aﬂ HKeCTKOCTb BOAbI»,



[aBaTb XapaKTEPUCTUKY XMMMUYECKUX 3/1eMEHTOB-HEMETaNNoB (BOAOpPOAa, rafioreHoB, KNCAopoaa, cepbl, a3oTa, docdopa, yrnepona, KpeMHUA) No nx
NoJIoXKeHuto B Nepmnogmnyeckon cucteme Xummyeckmx anemenTos . . MeHaeneesa (XMMUYECKUIA 3HAK, NOPAAKOBbIM HOMEpP, Nepuoa, rpynna, nogrpynna,
OTHOCUTEeNbHaA aTOMHaA macca, CTPoeHWe aToma (3apsag f4pa, YMCNo NPOTOHOB M HEMTPOHOB B sApe, obliee YMCNO 3/1IEKTPOHOB, pacnpeneneHue
3N1EKTPOHOB MO 3/IEKTPOHHbIM C/I0AM), MPOCTOE Bel,ecTBo, GOpmMyna, HasBaHME M TUN BbICLUEro OKCMAA U rmapokcnaa, Gopmyna u xapaktep ieTyyero

BOAOPOAHOro COeANHEHUS);
Ha3blBaTb COEANHEHUA HEMETA/INIOB U COCTaBAATb UX GOPMY/bl MO HAa3BAHMIO;
XapaKTepun3oBaTb CTpoeHue, obLime GpUsnYeckme n XMMmUYeckme CBOMCTBA NPOCTbIX BELWECTB-HEMETANN0B;

06bACHATb 3aBMCUMMOCTb CBOMCTB (MI'IM npeanckasbiBaTb CBOleCTBa) XUMUYECKUX INIEMEHTOB-HEMETANI/ZI0B (pa,a,myc, HeMeTa/InYecKkme CBOICTBA 9/1IEMEHTOB,
OKUCAUTE/NIbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA 3I'IGMEHTOB) n O6pa3VEMbIX nMmu COEAMHEHMVI (KMCHOTHO-OCHOBHbIe CBOMCTBA BbICLUMUX oKCcnaos u“
rMMApPoKCn40B, NeTy4nx so40poOAHbIX COGAMHGHMVI, OKUC/TINTENDBHO-BOCCTAHOBUTE/IbHbIE CBOVICTBa) OT NON10XKEHNA B I'Iepmo,a,w-leCKoﬁ cncreme Xmummyeckux

anemeHnTOoB [. U. MeHgeneesa;
OnuCbIBaTb 06LLME XMMUYECKME CBOMCTBA HEMETA/IZIOB C MOMOLLbIO ECTECTBEHHOTIO (PYCCKOro UM POAHOr0) A3blKa M A3blKa XMMUW;

COCTaB/1ATb MOJIEKY/NIAPHbIE YPaBHEHWUA peaKLl,Mﬁ, XapaKTepusyrwwmnx xmmumieckme CBOICTBA HEMETA/NNIOB U WX COG,CI,MHeHVIl;’I, a TaKXe 3/IEKTPOHHbIE

YpaBHEHNA npoueccoB OKNCNTEHNA-BOCCTAHOBJ/IEHUA,
YpaBHEHUA 3J'IeKTpOJ'IMTVI‘-IeCKOl7I anccoumnaumnmn, monerkynAapHblie, NnosiHblie N COKPaWeHHbIE NOHHbIE YPpaBHEHUA peaKu,Mf/i C y4aCTUEeM 31EKTPO/STUTOB;

yCTaHaBAnBaTb NPUYNHHO-CNIeACTBEHHbIE CBA3N MeXAaYy CTPOEHMEM aTOMa, XUMUYECKOoM CBA3bHO, TUMOM KpMCTaﬂﬂquCKOVI PEWETKN HEMETANNIOB N UX

coeguMHEHUN, UX 06WMMU GU3UYECKMMU U XMMUYECKUMU CBOMCTBAMMU;

onucbIiBaTb XMMUYECKUE CBOMCTBA BOAOPOAa, FaloreHoB, KMcaopoaa, cepbl, a3ota, pocdopa, rpadumTa, animasa, KPEMHUA U UX COEANHEHUI C NOMOLLbIO

ecTeCTBeHHOro (pyCCKOI'O nnn pOLI,HOI'O) A3blKa N A3blIKa XMMWUN;

onucbiBaTb cnocobbl YCTPaHEHNA }KeCTKOCTU BOA4bl N BbINMO/IHATb COOTBeTCTByIOLLI,MIZ UM XUMMUYECKUI SKCNEPUMEHT,



BbINOJTHATD, Ha611I-O,CI,aTb M OMUCbIBATb XMMMUYECKUI IKCNEPUMEHT MO pPacCno3HaBaHUO MOHOB BOAOPOAA U aMMOHMUA, Cyl'lbd)aT-, Kap6OHaT-, CUNNKaT-,

docodart-, xnopug-, bpomua-, Moana-NOHOB;

3KCMepMMeHTaNbHO UCCNeA0BaTb CBOMCTBA METAINIOB U UX COEAMHEHUN, peLlaTb SKCNePUMEHTAIbHbIe 33434M No Teme «HemeTannbl»;
ONUCbIBaTb XMMNYECKMUI SIKCMEPMMEHT C MOMOLLLbIO ECTECTBEHHOTO (PYCCKOrO UM POAHOIO) A3blKa U A3blKa XUMUK;

NPOBOAMUTb PAaCcYeTbl N0 XMMUYECKUM GOPMY/IaM M YPaBHEHMUAM PEAKLMN, MPOTEKAOLLMX C y4aCTUEM HEMETAINIOB U UX COEAUHEHUN.
MeTtanpeameTtHble pe3yabTaTbl 06yuyeHus

Yyawmiica ponxeH ymems:

OpraHn3oBbIBaTb y4ebHOe B3anmoaelncTame B rpynne (pacnpeaenatb posu, 4OroBapuBaThCcs APYr C 4PYFOM U T. 4.);

npeasnaeTb (NPOrHo3MpoBaTh) NOCAEACTBUSA KONNEKTUBHBIX PeLIEeHWN;

NOHMMaTb MPUYMNHbBI CBOETO HEYCMNEexXa U HaxoAnTb CNocobbl BbIXoAa U3 3TOW CUTYaLINK;

B AMasnore C ydntenem yymtbca Bblpa6aTbIBaTb KpUTepmnM oueHKN N onpeaenAatb CteneHb ycnewHoOCTU BbINOJIHEHUNA CBOEMN pa6OTbI n paGOTbI BCeX, ncxoga

N3 UMEIOLLMXCA KPUTEPMEB, COBEPLLEHCTBOBATb KPUTEPUM OLLEHKM U MONb30BATbCA MMM B XO4E OLLEHKM U CAMOOLLEHKU;
OTCTanBaTb CBOI TOYKY 3pEHUS, apryMeHTUPYS ee;

NoATBEPKAATb aprymMmeHTbl GakTamu;

KPUTUYHO OTHOCUTBLCA K CBOEMY MHEHMUIO;

CAywaTb APYruxX, NbITaTbCA NPUHUMATb APYrYHO TOYKY 3peHUA, ObITb FOTOBbIM N3MEHUTb CBOK TOUKY 3PEHUSA;

COCTaBAATb pedepaT No onpeaeseHHoN popme;



OCYLLEeCTBNATb KOCBEHHOE pa3aenutenbHoe A0Ka3aTeNbCTBo.
Tema 4. NpakTukym 2. CeoiicTBa coeanHeHUit HemeTannos (3 u)?!

1. PeweHune aKcnepuMmeHTaibHbIX 33434 nNo Teme «lloarpynna ranoreHos». 2. PeweHne sKkcnepumMeHTanbHbIX 3a4a4 no Teme«lloarpynna Kmcnopoga». 3.
PeweHne akcnepumeHTaNbHbIX 33g4ady no Teme «llogrpynna asota». 4. PeweHne sKcnepumeHTanbHbIX 3agay no Teme «[lloarpynna yrnepoga». 5.

MonyyeHune, cobnpaHme 1 pacrnosHaBaHWe rasos.

MpepmeTHble pe3ynbTaTbl 06yuyeHUs

Yuawmiica gonxeH ymeme:

obpalaTbcs ¢ nabopaTtopHbiM 060pyAOBaHMEM M HarpeBaTeibHbIMKU NPUBOpPamM B COOTBETCTBUM C NPaBUIaMMN TEXHUKN Be30MacHOCTY;
Hab104aTb 32 CBOMCTBAMM HEMETA/I/IOB U UX COEAMHEHUN U ABNEHUAMMU, MPOUCXOAALMMMU C HUMU;

OMNUCbIBATb XMMMUYECKMIA SKCNEPUMEHT C MOMOLLbIO €CTECTBEHHOTO (PYCCKOTO MM POAHOr0) A3blKa U A3bIKa XMMUMK;

Aenatb BbIBOAbI N0 pe3y/nbTaTaM MPOBEAEHHOI0 3KCNepUMEHTa.

MeTanpegmeTHble pe3yibTaTbl 06yueHus

Yyaumiica poMKeH ymemes:

onpeaensatb, ucxona ns yyebHo 3agaum, Heob6XoANMOCTb UCMOb30BaHUA HAaBAOAEHNA AN SKCMEPUMEHTA.

1 MNpw ABYX4acCOBOM NNAHUPOBAHMUM NPOBOAATCA TO/IbKO NpaKTUYeckune pabotbl 1,2 n 5.



Tema 5. 0606weHne 3HaHUIA NO XMMKUM 3a KYPC OCHOBHOI WKOAbI. MoarotoBka
K rocyA,apcTBeHHo utorosoi attectauum (TUA) (10 u)

I'Iepmo,a,mquKMf/i 3aKOH U nepMO,ﬂ,W—leCKaﬂ cucTtema xumudeckux anemeHtos . . MeHgeneesa. dusnyecknii cmbicn nopAAKOBOro Homepa 31emMeHTa,
HOMepOoB nepumoaa W rpynnbl. 3aKOHOMepHOCTVI N3MEHEHUS CBOWMCTB 3/IEMEHTOB U UX COEﬂ,MHeHMVl B nepunoaax M rpynnax B ceBeTe ﬂpEﬂ,CTaBHEHMVI (0]

CTPOEHUNN aTOMOB 3/1EMEHTOB.

3HayeHMe NepuoaMYecKoro 3aKoHa. BuAabl XMMUYECKUX CBsiI3el U TUMbl KPUCTA/ZIMYECKMX PELLUETOK. B3aMmocBA3b CTPOEHWSA U CBOWCTB BeLLECTB.

KJ'IaCCMd)MKaLI,Mﬂ XUMUNYECKUX peaKLI,MVI No Pa3/IMYHbIM NPU3HAKaM (‘-IMCJ'IO M COCTaB pearnpyrouwmnx un o6pa3yrou.|,14xc;| BewecTB; Han4yune

rpaHnuUbl pa3gena d)a3; TEN0BOWM 3¢¢GKT; NU3MEHEHME CTENEHEN OKUCAEHUA dTOMOB; NCNOJZIb30BaHNE KAaTa/1IN3aTOpPAa,; HanpaBieHne I'IpOTeKaHMﬂ). CKOpOCTb

XUMUNYECKUX peaKLI,VIﬁ n d)aKTOpr, BAnAKOLWNE Ha Hee. O6paTMMOCTb XUMUNYECKUX peaKLI,Ml‘;I M cnocobbl cmelweHnAa XMMN4eCKoro paBHoBecuA.

npOCTbIe WU CNOXHble BewecTtBa. MeTtannbl n HemeTannbl. [eHeTMYeCKMe pAgbl MeTasnla, HEMETA/1a U NepexogHOro metaana. Okcunabin rMAapoKCcnabl
(OCHOBaHVIFl, KUCNOThI, aMd)OTeprle FMﬂ,pOKCVI,EI,bI), conn. Ux cocras, K.I'IaCCMd)MKaLI,VIFI n 06LU,VIe XMMWYECKUE CBOMCTBA B CBETE TEOPUN QHEKTpOﬂMTMHECKOVI

anccoumaumm.

JInuHOCTHbIE pe3ynbTaTbl 06yyeHus

Yyalummnca aonxKeH:



3HaGMb U MOHUMAMb: OCHOBHbIE UCTOPMYECKME CODObITUA, CBA3AHHbIE C PAa3BUTUEM XMMWUKU M 0OLLECTBA; AOCTUNKEHUA B 061ACTU XMMUN U KYNbTYpPHbIE
TpPaauuMm (B YaCTHOCTM, Hay4Hble TPAAULMKN) CBOEN CTPaHbl; 06LLEMMPOBbLIE AOCTUXKEHMA B 061aCTU XMMUKN; OCHOBHbIE NMPUHLUMIMbI U NPaBUAa OTHOLWWEHUSA

K npunpoae; OCHOBbl 340P0OBOIo o6pa3a HKU3HUN U 3,c|,opOBbec6epera+ou.|,MX TeXHOfIOI'Mﬁ,'

npaBuna NOBeAEHUA B YPE3BbIYAMHbIX CUTYaLMAX, CBA3AHHbIX C BO3AENCTBUEM Pa3/INYHbIX BELLECTB; OCHOBHbIE NpaBa M 064A3aHHOCTM rpaxkgaHnHa (B Tom

ynucne y‘-IaLLI,eI'OCﬂ), CBA3aHHbIE C TINMYHOCTHbIM, I'IpO(I)ECCMOHaﬂbeIM N XXNU3HEHHbIM CaMmoonpeaeneHnem;
COUMaNbHYHK 3HAYNMMOCTb U CoaepKaHne npod)eccmﬁ, CBA3aHHbIX C xmmmeﬁ;

UCnMbIMbIBAMb: YyBCTBO rOPAOCTU 338 POCCUIACKYHO XMMUYECKYIO HaYKy U YBaXKeHUE K UCTOPUMN ee Pa3BUTUA; YBaXKEHME U NPUHATME AOCTUKEHUIN XMMUN B
Mupe; NoboBb K NPUPOAE; YBAXKEHME K OKPYXKAIOWMM (YHaLLMMCA, YYUTENSM, POAUTENAM U AP.) — YMETb CywaTb M CAblWwaTb NapTHepa, NPU3HaBaTb
NPaBo KaX4oro Ha cobcTBeHHOE MHEHMe, MPUHUMATL PELIEHUs C YYEeTOM MO3ULMI BCEX YHACTHMKOB; YYBCTBO MPEKPACHOTO M 3CTETUYECKMX YYBCTB Ha

OCHOBE 3HaKOMCTBA C MMPOM BELLECTB U UX NPEBPALLEHUIA; CAMOYBaXKEHNE U IMOLMOHANbHO-MNO/IOXKUTENIbHOE OTHOLLEHUE K cebe;
npu3Haeame: LEHHOCTb 34,0P0BbA (CBOEro U APYrux Ntoaei); Heo6XoAMMOCTb CaMOBbIPaXKeHMA, CaMopeanmn3aumnm, CoLManbHOro NPMU3HaHKUS;

0CO3Haeamsb. roToBHOCTb (MI'IVI HEI'OTOBHOCTb) K CaMOCTOATE/IbHbIM MOCTYNMKam " AeﬁCTBMﬂM, OTBETCTBEHHOCTb 3a UX pPe3y/ibTaTbl, TOTOBHOCTb (MJ‘IVI

HEI’OTOBHOCTb) OTKPbITO BblpaxKaTb N OTCTanBaTb CBOKO NO3NLUUNIO N KOUTUYHO OTHOCUTBCA K CBOMM MNOCTYNKaM;

npoAeaAMb: 3KOI0rMYeCcKoe CoO3HaHue; AobpoXKenaTenbHOCTb, 0BEPME U BHUMATENIbHOCTDb K II0AAM, FOTOBHOCTb K COTPYAHUYECTBY M ApyKbe, OKasaHuIo
NOMOLLM TEM, KTO B HEW Hy»KpaeTca; 0606LWEHHbIN, YCTOMUYMBBIN U M3BUpaTEeNbHbIM NO3HABaTe/IbHbIM UHTEPEC, NMHMUMATUBY U Nt0BO3HATENbHOCTL B
M3YYEHUN MUpPA BELLeCTB M peaKkuui; LeneyCTPEM/IEHHOCTb U HACTOMYMBOCTb B AOCTUXEHWUW LeNel, roTOBHOCTb K MNPeodosieHuto TpyaHocTewn;
y6eXaeHHOCTb B BO3MOMHOCTU MNO3HAHUA MPUPOAbl, HEOBXOAMMOCTM PA3yMHOr0 WMCMONb30BaHUA AOCTUMEHUN HAYKM U TEXHONOTUIM ANA Pas3BUTUA

obuiecTBa;

ymemes: YCTaHaBIUBATb CBA3b MeXAYy uUenbto nlydyeHnAa Xmmmm U 1em, ONnAa 4Yero OHa OcCyuleCTBaAeTcA (MOTVIBEIMVI),' BbIMNOJ/IHATbL KOPPUTHNPYIOLWYIO

CaMOOLEHKY, 3aKN4YakLWyCA B KOHTPOJ1IE 3a npoueccom U3y4eHUA XMmMmnnm U BHECEHUU HeO6XOp,VIMbIX KOPPEKTUBOB, COOTBETCTBYHOWMNX I3Tanam U



cnocobam U3yyeHmns Kypca XMMUK; BbIMONHATb PETPOCNEKTUBHYIO CAMOOLIEHKY, 3aK/TH0YalOLLYHOCA B OLLEHKE NpoLecca M pesybTaTa U3y4yeHUs Kypca XMMUm

OCHOBHO LLKOAbI, NOABEAEHNM UTOFOB Ha OCHOBE COOTHECEHMUS Lenelt U pe3ynbTaTos;

CTPOUTb HKU3SHEHHbIE U I'IpOd)eCCMOHal'IbeIe NnaaHbl C y4eTOM KOHKPETHbIX COUMA/IbHO-UCTOPUYHECKUX, NONUTUYECKUX U SKOHOMUYECKUX yCI'IOBMl‘;L'

0CO3HaBaTb COOCTBEHHbIE LLeHHOCTN N COOTBETCTBUE UX

NMPUHMMaeMbIM B XU3HU peLleHNAM; BECTU AMaOI Ha OCHOBE pPaBHOMPaABHbIX OTHOLWIEHMIA U B3aUMHOTO yBaXXeHWuA; BblAENATDL HpaBCTBEHHbIl‘;I aCnekKkT
noeegeHnA U COOTHOCUTb MOCTYNKU (CBOM n Aapyrnx mop,eﬁ) n cobbiTna ¢ NMPUHATbBIMU 3TUYECKMMU HOPMaMWU; B npepenax CeBonx BO3MOXHOCTEMN

NPOTUBOAENCTBOBATL AENCTBMAM U BAUAHMAM, NPEACTaBAAIOLMM YrpO3y XU3HW, 340P0BbI0 1 6€30MacHOCTU IMYHOCTU M obuiecTBa.

MnaHupyemble pe3ynbTaTbl 06yueHUs:

BbINyCKHUK HayuuTca:
® OMMCbIBATb CBOMCTBA TBEPAbIX, XKUAKNX, rA3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE NPU3HAKW;

® XapaKTepunsoBatb BeWEeCTBa MO COCTaBy, CTPOEHUIO WU CBOVICTBaM, YCTaHaB/InBaTb MPUYNHHO-CNEeACTBEHHbIE CBA3U MeXay AaHHbIMU

XapPaKTepPUCTUKamMmm BellecCTBa,

® PACKPbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUI «aTOM», KMOJIEKYNA», KXMMUYECKUIN SNEMEHT», KMPOCTOE BELLECTBOY, KCNOMKHOE BELLEeCTBOY,

«BaNNEHTHOCTb», MCNO/1b3YyA 3HAKOBYHO CUCTEMY XUMWUN;

b M306pa)KaTb COCTaB I'IpOCTGIZLUMX Beuw,ecrts C NTOMOLLbIO XMMNYECKNX d)opmyn N CYLWHOCTb XUMUHECKNX peaKLl,Ml;i Cc nomMouwbio XUMHNYEeCKUX ypaBHeHm‘&;



® BblYNUCNATb OTHOCUTE/NIbHYIO MONEKYTAPHYO U MONTAPHYIO MAcCCbl BELWECTB, @ TaK¥Ke MaCCoBYHO A0/IHI0 XMMUNYECKOTO 3/1IeMEHTaA B COegUHEHNAX ANnAa

OLLEHKM MX MPAKTUYECKON 3HAYMMOCTH;

® CpaBHMUBATb NO COCTaBYy OKCKUAbl, OCHOBaHUA, KNCNOTbl, CONN;

b KﬂaCCMd)MLLMpOBaTb OoKCnAabl 1 OCHOBAHMA NO CBOMCTBaM, KMNCNOTbl U COIN MO COCTasy,

® N0/1b30BaTbCA NabopaTopHbIM 060pPYA0BAHMEM N XMMUYECKOW NOCYAON;

* MPOBOAMTH HEC/IOXKHbIE XMMMUYECKME ONbITbl M HabNOAEHUA 33 UBMEHEHMAMM CBOWCTB BELLLECTB B MPOLEecce UX NpeBpalLeHnin; cobaoaatb Nnpasmna

TEXHUKM 6e30nacHOCTH npwu nposeaeHmMn Ha6I'II'O,CI,EHMl‘;1 M ONbITOB,

® Pa3/nYaTb 3KCMNEPMMEHTANIBHO KUCNOTbI U WENOYN, NOAb3YACb MHOUKATOPAMM; OCO3HABATb HEO6XO,D,VIMOCTb CO6I1I-O,D,EHVIFI mep 6e3onacHocTH npu

O6paLLl,eHMM C KUCNOTaMM U Wenov4amu.

® PaCKpbiBaTb CMbICN NepnNoan4eCKoro 3akoHa [. N. MeHpgeneeBa;

® OMNUCbIBATb M XapaKTepu3oBaTb TabanyHyto popmMy Nnepmoamyeckomn CUCTEMbl XMMUYECKUX 3/IEMEHTOB;

® XapPaKTepmn3oBaTb COCTaB aTOMHbIX A4ep U pacnpeneneHne 4Yncaa 3a/1IEKTPOHOB MO 3INNEKTPOHHbIM CZI0OAM aTOMOB XUMUYECKUX 3/TEMEHTOB MaJ1biX

nepnoaos nepmop,quCKon CNCTEMBbI, a TaKXXe KanAa n Kaablua,

® pa3ainyaTb BNAbI XUMUYECKOM CBA3MK: MOHHYIO, KOBA/1IEHTHYIO NOZTAPHYIO, KOBAa/Z1IEHTHYIO HEMOJNAPHYIO U METAN/TNYECKYIO,

b M306pa>KaTb INNIEKTPOHHO-UOHHbIE d)OpMynbl BeLlecTs, O6pa3OBaHHbIX XUMUYHECKMMMU CBA3AMU PaA3HOIo BnAa,

® BbIAABAATb 3aBMCUMOCTb CBONCTB BewecTB OT CTPOEHUNA UX KPUCTANNTNHECKNX peLIJéTOKZ MOHHDbIX, aTOMHbIX, MONEKYIAPHbIX, META/INTUHECKUX;

® XapaKTepMU30BaTb XUMUYECKNE 3/TIEMEHTbLI N UX COEANHEHUNA HA OCHOBE NOJ1I0KEHNA 91IEMEHTOB B nepwop,mqecr(of/'l cucteMe m ocobeHHocTen CTpoeHunA

MX aTOMOB,



® XapaKTepusoBaTb Hay4HOE N MUPOBO33pPEHYECKOE 3HA4YEeHMEe nepmnogndeckoro 3akoHa Hu I'IepMO,CI,M“IeCKOIZ CUCTtembl XMMHUYECKUX IN1EMEHTOB

A. V. MeHpeneeBa; ® 06bACHATL CYyTb XMMMUUYECKUX NPOLLECCOB M UX MPUHLMNNANBHOE OTANYME OT GU3UYECKUX;
® Ha3blBaTb MPM3HAKKU U YCNOBUA NPOTEKAHUA XMMUYECKUX PEaKLnii;

® yCTaHaB/MBATb NPUHAANEKHOCTb XMMMYECKON peakuumn K onpeaenéHHomy Tuny no og4HOMY M3 KNacCMPUKaALMOHHbIX NPU3HAKOoB: 1) no yncay m
COCTaBY MCXOAHbIX BELLECTB U NPOAYKTOB peakunmn (peakumm CoeAnHEHUA, Pa3oKeHUs, 3amelleHns U obmeHa); 2) No BbiAENEHUIO MU NOTNOLLEHUIO
TENNOTbl (pPeakuum 3K30TEPMUYECKME N IHAOTEPMMYECKME); 3) MO U3MEHEHUIO CTENEHEN OKMCNEHUA XMMMUYECKUX 31EMEHTOB (peakLmm OKUCANTENbHO-

BOCCTaHOBUTENbHbIE); 4) N0 06paTUMOCTUN NpoLecca (peakunm obpatumble U HeobpaTUMble);

® COCTaBNATb YpaBHEHUA 3J'IeKTpOJ'IMTVI‘-IeCKO[;1 anccoumnaumnm KMCHoT, u.l,enoqeﬁ, coneﬁ; NOJIHbIE U COKan.LéHHbIe MOHHbIE YPaBHEHUA peaKu,Mﬁ O6N\€Ha;

YpaBHEHNA OKNCANTENNbHO-BOCCTAHOBUTE/IbHbLIX peaKuun n;

® MPOrHO3MpPOBaTb MPOAYKTbl XMMWYECKUX peakumin no ¢opmynam/HasBaHUAM MUCXOAHbLIX BELWECTB; OMNpeAenaTb WCXOAHble BelecTBa Mo

dbopmynam/HasBaHUAM NPOAYKTOB peaKkLmu;

® COCTaB/IATb YpaBHEHWA peaKLUMii, COOTBETCTBYIOLIMX MOCAEA0BaTENbHOCTU («Lenoyke») npeBpalleHuii HeopraHMYeCcKMX BeLLLEeCTB Pas/IMYHbIX

KNaccos;
® BbIAAB/ISITb B MPOLLECCE SKCMEPMMEHTA NPU3HAKK, CBUAELTE/IbCTBYIOLNE O MPOTEKAHNUM XMMNYECKOMN peakLmu;
® NPUTrOTOBNATb PACTBOPLI C ONpeaeIEHHON MAacCOBOM A0N€el PAacTBOPEHHOTO BELLECTBA;
* onpenensaTb XapaKkTep cpesbl BOAHbLIX PACTBOPOB KMUCNOT U LLLE0YEN MO U3MEHEHUIO OKPACKM MHANKATOPOB;
® NPOBOAUTb KAYECTBEHHbIE peaKLunK, NoaTBEpKAaloLWMe Haauune B BOAHbIX PAaCTBOPaX BELLECTB OTAE/bHbIX MOHOB

® onpeaenATtb NPpUHaaNeXHOCTb HEOPraHNYEeCKnNX BELWECTB K O4HOMY U3 N3YYEHHDbIX KJ'IaCCOB/prI'IFIZ meTannibl U HemeTa/I/ibl, OKCUAbl, OCHOBaHWUA,

KMUCNOTbI, CONMU,



® COCTaBNATb d)OpMyfIbI Belw,eCTB NO UX HAa3BaHUNAM;
® onpenenAaTb BaNEHTHOCTb U CTeNeHb OKUCNIEHNA 9/1EMEHTOB B BELLLECTBAX;

® COCTaB/ATb d)OpMyﬂbI HeopraHn4yeckmnx COE,D,VIHEHVIVI MO BAZIEHTHOCTAM U CTENEHAM OKUCNEHUA 3/1eMEHTOB, a TaKXKe 3apAdaM MOHOB, YKa3aHHbIM B

Ta6m4u,e PacTBOPUMOCTU KNUCNOT, OCHOBAHUI U coneﬁ;

® 06DbACHATL 3aKOHOMEPHOCTU U3MeHEHUA (bVI3VI‘-I€CKVIX N XMMNYECKUX CBOMCTB NPOCTbIX BELLECTB (METaJ'I}'IOB n HEMETa!UIOB) M UX BbICLLNX OKCKNAOOB,

06pa30BaHHbIX 3/1EMEHTaMM BTOPOro U TPETbEro Nepnoaos;
* Ha3bIBaTb 06LME XMMUYECKME CBOMCTBA, XapaKTepHble ANs rPYNn OKCUAOB: KUC/OTHbIX, OCHOBHbIX;
* Ha3bIBaTb O6LLME XMMUYECKME CBOMCTBA, XapaKTEPHbIE AR KaXKA0r0 U3 KNacCOB HEOPraHUYECKMX BELLLECTB: KMC/IOT, OCHOBaHWUM, conei;
* NPUBOAUTbL NMPUMEPbI PeaKLMiA, NOATBEPIKAAOLNX XMMUYECKME CBOMCTBA HEOPraHMYECKMX BELLLECTB: OKCM/A0B, KMC/IOT, OCHOBaHWUI U CONeN;
* OnpeaensaTb BELLEeCTBO-OKUCINTEb U BELECTBO-BOCCTAHOBUTE/Ib B OKUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIX PEaKLMAX;
® COCTaB/IATb OKUCINTENIbHO-BOCCTAHOBUTEIbHbIV BanaHc (A1a U3yYeHHbIX peakuuii) No NpeanoXeHHbIM CXeMam peaKkLumii;

® MpoBOAUTD na6opaTopr|e OnbITbl, NOATBEPXAAOLWNE XUMNYECKne CBOWCTBA OCHOBHbIX KN1acCcoB HEOPraHN4YeCKnX BELLECTB,

BbinyCKHUK 1M0osy4um 803MOXHOCMb HAYyYUMbCA:
® 2pAMOMHO 0bpawW,ambCs ¢ BeUw,ecmsamu 8 NoeceOHe8Hol HU3HU;

® 0Cc03HaBAMb HeobxoduUMoCcMb cob00eHUs NPasun 3Kono2u4ecku 6e3onacHo2o nosedeHus 8 oKpyrarouweli npupodHoli cpede;



® [TOHUMAMb CMbIC/ U Heobxo0umocms cobodeHus npednucaHul, npedsaazaeMsix 8 UHCMPYKYUAX M0 UCMOb308AHUIO 1eKapcms, cpedcmes 6bimoegol

Xumuu u op.;

® UCrosib3oeameo npuo6peméHHb/e Ksilo4eeble KomriemeHmHyocmu rnpu 8sirnosHeHUU uccnedosamesnbCKUX rnpoeKkmaoe ro uly4yeHuro CBOUCI’TIB, cnocobos

nosiyd4eHuA u pacrno3HaeaHus eewecms,;

® pPa38UBAMb KOMMYHUKAGMUBHYK KOMIEMeHMHOCMb, UCM0sb3ys cpedcmea ycmHol U nucbMeHHOU KOMMyHUKauyuu rnpu pabome ¢ mekcmamu
y4yebHUKa u donosaHumessHol aumepamypol, crpago4yHsiMu mabauyamu, nposAesaams 20Mm0OBHOCMb K Yy8AMEHUIO UHOU MOYKU 3peHus rnpu obcyxoeHuu

pe3ysbmamoas 8binosaHeHHolU pabomel;

* 06bEKMUBHO oyeHusameo UHCpO,DMGquO 0 sewecmeax u Xxumu4dyeckux rnpoueccax, Kpumu4yeCKU OMHOCUMbCA K nceedoHaquoﬁ UHd)OpMCIL{UU,

HedobpocosecmHoli pekname, Kacarouwlelica UCrnonb308aHUA PA3AUYHbIX BEU,ECME.
® 0CO3HABAMb 3HAYEHUE Meopemu4ecKux 3HaHuUl 078 NPaKkmu4yecKoli 0essmesnbHOCMU Yeno08eKa;
® 0r1uUCbIBAMb U3YYeHHble 06bEKMbI KOK CUCMEMbI, MPUMEHSASA 102UKY CUCMEMHO020 aHAAU3a;

® IpUMEeHAMb 3HAHUA O 30KOHOMEPHOCMAX nepuoduquKoU cucmembl XUMUYECKUX 3n1eMeHmos 075 00bACHeHUA U npedeudeHu,q ceolicms

KOHKPEeMmMHbIX sewecms,

* pA38UBAMb UHPOPMAUUOHHYIO KOMIEemeHMHOCMb nocpedcmeom yenybsaeHus 3HaHUl 06 ucmopuu CMaHo8seHUA XUMUYeCKoU HayKu, eé OCHOBHbIX

noHAmMud, NepuoouYecKo20 3aKOHA KaK 00HO20 U3 8aXHEUWUX 30KOHO8 rpupo0bl, 0 MAKME 0 COBPEMEHHbIX O0CMUMEHUAX HAYKU U MEXHUKU.
® cOCMasaAAMb MOseKyAAPHbIE U M0sHbIE UOHHbIE YPABHEHUA M0 COKPAUWEHHBIM UOHHbIM YPABHEHUAM,
® 1puBOOUMb rnpumMepsl peaxkyuli, ToOmeepHAaroWUX Cyu,ecmeosaHue 83aUMOCBA3U MeXOY OCHOBHbIMU KAACCAMU HEOP2AHUYECKUX 8eu,ecms;
® IPO2HO3UPOBAMb Pe3yabmamesl 8030elicmaus pa3AUYHbIX PAKMOPO8 HA U3MEHEeHUE CKOPOCMU XUMu4YecKol peakyuu;

® [IpO2cHO3UpOBAM®b pe3ysibmamel s8o30elicmesus PAa3/TUYHbIX demopoe Ha cCMeweHue Xumu4eCcKoeo pasHogecuA.



® [IPO2HO3UPOBAMb XuMu4ecKkue ceolicmsa gewecme Ha OCHOBE Ux cocmaea u cmpoeHuA,

® 1pocHo3upoeamsb crnocobHocme sewecmesa rnpoAaessIAms OKUcC/s1iumesibHble Uusu e0ccmaHoeumesibHbole ceolicmea ¢ yyémom cmeneHel OKucneHus

3/71emeHmos, 8XO0FILL{UX 8 €20 cocmas,
® 8blAB/1IAMb cywecmeosaHue 2eHemu4ecKol 83aumoceAsu Memdy gewecmeamu s p,qdy: npocmoe sewecmeo — OKCUO — ZUOPOKCUO — CO0/1b,

® Op2aHuU308bI8aAM®, nposodumb yyeHu4ecKkue ripoekmesol rno uccnedosaHutro ceolicms egewjecms, uMerwWux eaxcHoe nNpaKkmu4yecKkoe 3Ha4eHue.

OnucaHue y‘-lesHO-MeTOAM‘-IECKOI'O n matTepunasibHO-TeXHN4YeCKoro obecneyeHus

YyebHo - metToauyecKoe obecneyeHue

1.MpumepHas Nnporpamma OCHOBHOro 0bLero 0b6pasoBaHna No XMmun (6a3oBbili ypOBEHD);

2.ABTopckaa nporpamma O.C.N'abpuensaHa, cootsetcTBytowan PegepanbHomy [ocygapcTtBeHHOMY 06pa3oBaTe/lbHOMY CTaHAAPTY OCHOBHOIoO obLuero
obpaszoBaHuA K gonyuieHHas MUHUCTeEpPCTBOM 06pa3oBaHuA U Hayku Poccuinckon ®enepaumn (0.C.IabpuenaH Mporpamma Kypca xumnmn ana 8-9

Knaccos obuieobpasoBatenbHbix yupexxkgeHunin / O.C.Nabpuenan. — M.: ipoda, 2012r.).
3.labpuenaH O. C., Ocmpoymos Y. I. HacTonbHana KHMra yuutens. Xumus. 9 K n1.: Metoanyeckoe nocobue. — M.: ipoda, 2010r

4.XumuA. 9 K N.: KOHTPO/IbHbIE U NPOBEPOYHbIe PaboTbl K yuebHUKy O. C. FabpuensHa «Xumusa. 9 / O. C. FabpuensH, M. H. bepe3kuH, A. A. Yiuakosa u

ap. — M.: ipoda, 2000r.

5.labpuensan O. C., Ocmpoymos Y. I'. 3yyaem xumuio B 9 K N.: inaaktndeckne matepmnansl. — M.: Bauk naroc, 2009r.



6.fabpuensH O. C., Awykosa A. B. Paboyan Tetpaap. 9 K . K yuebHuky O. C. NabpuensaHa «Xumusa. 9». — M.: ipoda, 2012r.

7.labpuensaH O. C., BockoboliHukosa H. 1. Xumuna B TecTax, 3agadvax, ynpaxkHeHusax. 8— 9 kn. — M.: lpoda, 2000r.

Ma‘repuan bHO-TeXHU4YecKoe obecneyeHue:

[na obyyeHMs y4alMXCA OCHOBHOM LWIKOAbl B COOTBETCTBUM C TpeboBaHuamu deaepanbHOro rocyAapcrtBeHHOro obpasoBaTenbHOro CTaHAapTa
HeobxoaMma peannsaums AeaTeNbHOCTHOro Noaxoaa. JeaTenbHOCTHbIN noaxoa TpebyeT NoCTOAHHOW Onopbl NpoLuecca 0byyeHMa XMMUM Ha AEMOHCTpPa-
LUMOHHbIN 3KCNEPUMEHT, MPaKTMYECKME 3aHATMA M NabopaTopHble OMbITbl, BbINOAHAEMble y4YawMmuca. KabuHET XMMWUKM  OCHALWLEH KOMMIEKTOM
AEMOHCTPaLNOHHOrO 1 nabopatopHoro o60pyAoBaHUA NO XMMUM AN OCHOBHOM LWKOAbl. B 