JleMOHCTPALMOHHBII BAPHAHT IMArHOCTHYECKOH padoThI
JJISl IPOBEeHHA MCCJIeJ0BAHUA NPeIMETHBIX H METOAHYECKUX KOMIIeTeHIH I
yuuTesaeil XuMHHU

Hacrosimuii 1eMOHCTpallMOHHBIA BapuaHT AMATHOCTMYECKOW PabOThI MpeAHAa3HAYECH IS
YYACTHUKOB HCCIEAOBaHUS IPEAMETHBIX W METOAMYECKUX KOMIICTEHIUN YYHUTEJIed XUMUU
U 3aMHTEPECOBaHHBIX JHUI. OH JaeT BO3MOXHOCTh IOJYYUTb NPEICTABICHHE O CTPYKType
JIMAarHOCTHYECKOW pabOThl, KOJMUYECTBE 3a7aHui, (opMe 3a1aHuil, YPOBHIX CIOXKHOCTH 33aJaHUN
U KPUTEPUSX OLICHKU UX BBIIIOJTHEHUS.

Conep:xaHue TMATHOCTHYECKOI padoThI
Yactp 1. 3apanus AJs1 OeHKH NPeIMeTHbIX KOMIIEeTeHIM

1. OnHoii U3 TeopeTHYECKUX OCHOB IIKOJBLHOIO Kypca XHMHM SIBJISIETCH ATOMHO-
MoJIeKyJIsipHOe ydyeHue. W3 mpeasioKeHHOro mNepeyHsi @vldepume 06e no3uyuu, AMelolIue
OTHOILIIEHHE K TAHHOMY YYEHHIO.

1) XMMHYECKHI DJIEMEHT — 3TO BUJ aTOMOB C OTIPEICIICHHBIM 3apsIOM sIJIpa

2) BaJICHTHOCTb — CBOMCTBO aTOMOB COEIMHATHCA C APYTMMH aTOMaMU B ONPEJEIEHHBIX
COOTHOILICHUAX

3) ATOMBI — 3TO XUMHUYCCKU HCACINMBIC YaCTHUIIbI BCIIIECCTBA

4) aToM TIPEACTABISIET COOOM  DIIEKTPO-HEHTPAJbHYIO YaCTUIlY, COCTOSIIYI0 U3
MTOJIOKHUTEITFHO 3apPSKEHHOTO Spa U OTPHUIATEIHLHO 3apsHKEHHBIX dJICKTPOHOB

5) MCTaJUIaMU HAa3bIBAOTCA 3JICMCHTBI, aTOMBI KOTOPBIX B XMMHUYCCKUX PCAKIHUAX CIIOCOOHBI
TOJIBKO OT/IaBaTh JICKTPOHBI

OTtBeT:

2. 3anumume noOpsAIKOBBII HOMEP XMMHYECKOI0 3JIEMEHTA, JICKTPOHHO-TpaduyecKas
CXeMa CTPOECHHS KOTOPOIo NMPeacTABICHA HIKe.

OTtBeT:
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3. OT CTPYKTYpbl KPHCTAJUIMYECKOHl pelleTKH BellecTBAa 3aBHUCAT €ro CBOWCTBA.
ATOMBI cepbl 00pa3ylOT MOJIEKYJy ¢ KOBAJCHTHON HeNOJsAPHON cBs3bI0 Ss. B mpupoae cepa
BCTpeyaeTcsi B CBOOOHOM COCTOSIHMM B TBepaoM Buie. Ha ocHOBaHMM 3HAHUSI 0 TOM, YTO
KPHCTA/UIMYECKasl pelleTKAa cepbl MOJIEKYJISIPHOIO THNA, pelidTe, KAKUMH (U3HYeCKUMH
CBOIiCTBAMM JI0/ZKHA 00/1a/1aTh cepa (6vlbepume 06a npaguibHvIX ONEema).

1) TBEpIOCTH, TYrOMIIABKOCTh

2) TBEpIOCTb, JETKOIJIABKOCTh

3) TBEpIOCTh, METAIITUIECKHI OJIeCK

4) pacTBOPUMOCTbH B BOJIE

5) pacTBOPUMOCTD B TOJIYOJIE

OTtBeT:

4. CpoiicTBa 3jieMeHTa 00ycJI0BJIeHbI CTPOEHHEM 3JIEKTPOHHOH 000/10YKH ero aTOMOB,
a cBOIiCTBA BelleCcTBA 3aBUCAT OT ero coctaBa U crpoeHus. Mcxoas U3 JaHHOTO MOJI0KEeHUs,
3anuwiume Homepa (Qpazmenmos 6 coomeemcmeylouieil nociedo8ameabHOCmu, NCNOab3ys
ciaenymoumme ¢gpparMeHThl.

1) B XMMMUYECKUX pEaKLUsAX KalbLUi ABISETCS BOCCTAHOBUTEIEM

2) cTeneHb OKUCICHUS KaJIbLIUS B COEIMHEHUsX +2

3) Hapy>KHBII 3JEKTPOHHBIN CI0W aTOMa KaJblus 00pa3yloT J1Ba DJIEKTPOHA

4) oTnaBas 3JEKTPOHBI, KaJIbIIUA OKUCIIAECTCS

OTtBeT:

5. Yemanosume coomeemcmeue Mexy XuMu4eckoii peaknueii ¥ ee XapaKTepuCTHKAMM:

A) okucnenue okcuaa azota (II) 1) coenuHenue, SHAO0TEPMUYUECKAs
KHCJIOPOAOM

b) anexktponus okcuaa aTrOMUHUS 2) oOMeH, HeoOpaTuMas

B) HeliTpanu3anus KUCIOTHI LIEI0YbI0 3) oOMmeH, oOpaTtumas

I') runponus cynsdara anatOMUHUS 4) coennHeHue, 3K30TepMUIECKast

5) paznoxxeHue, YHAOTEPMUYECKas

OrtBer:
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6. IloBapennas coab o0gagaer CJIAOBIMH
aHTHCcenTHYeckuMu cBoiictBamu; 10—15 %-e conep:kanue
COJIM MpeJ0TBPallaeT pa3BUTHE THWJIOCTHBIX OakTepuid,
4YTO CJHY:KMT TPUYUHON ee IIMPOKOro NpPUMEHEHHs
B Ka4yeCcTBe KOHCEPBAHTA MUIIHA U HUHBIX OPraHMYeCKUX
Macc (KoxkHU, apeBecHHbl, Kkies). Kakoe koauvecTBo

BelllecTBA XJI0puAa HaTpus coaepsxkurcs B 250 r 10 %-ro
pactBopa? Buvibepume npagunvhulii omeem.

1) 0,431 monb

2) 4,27 moib

3) 0,214 monb

4) 0, 427 monb

OtBeT:

7. Ilepen BaMu WIIOCTPALMH XMMHYECKMX peakumii. Ycmanoeume coomeemcmeue
MKy YPABHEHUSIMM XUMHYECKUX PeaKIUil 1 BHEIIHUMHU MPU3HAKAMM UX NPOBeIeHUsI.

A) 2Mg + O2 — 2MgO

b) H.SO4 + BaCl, — BaSO4 + 2HCI
B) 2Fe + 3Clh — 2FeCls

') 2H>0 — 2H> + O2

Al b| B r

OT1BeT:

8. UmeeTcst kpucTAL/IMYecKOe BelllecTBO 0eJIoro 1BeTa, XOpollIo0 pacTBOPUMOe B Boje.
KaTuonsl Merasuia, cojepxkamierocsi B COCTaBe 3TOr0 BellecTBa, BXOAAT B COCTAaB
xjaopodpuiuia, a caMm MeTalJ TOPUT HA BO3AyXe OCJIeNUTeIbHO OejJbIM mjaamenem. Ilpm
A00aBJIeHHHN K PACTBOPY AaHHOI0 BelleCTBA PACTBOPOB I'MIPOKCH/IA KAJIUs U HUTpPaTa 0apusi
BbINAAAIOT ocaaku Oesoro nusera. [lpu 3TomM nepsblil 0caoK HCHOJIb3yeTcs KAK KOMIIOHEHT
HEKOTOpPbIX (apManeBTHYECKHX NpPenaparoB, a BTOPOil NpHUMeHsieTcs B MeJAMLMHE TNPH
PEHTIreHOJIOTHYECKOM HMCCJIeI0OBAHUM :KeJyAKa. Ykasxcume uugpy, ooo3nauvaruyro ’mo
eeuecmao.
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NaxSOg4 CaSOq4 MgSO4 MgSO3

OTtBeT:

9. B IKOJILHBIX XUMHMYECKHUX JIA00PATOPUAX VISl XPAHEHUSA
ra3oB HCHoJb3YHT razoMerpbl. Kakol ra3 Kkareropmyecku

3alpelieH0 XpaHuTbh B ra3zomerpe? Boioepume npasunvuwlii
omeem.

1) azor

2) aneTuiieH

3) yrieKkucblii ra3

4) kucnopon

OTtBeT:

10. IIpouuTaiiTe caeayIOLMUH TEKCT:

«Bynkan Manbiii Cemsiunk Haxonurcs Ha Bocrounom xpe6re Kamuarku, Bcero Juuib
B 20 xmiomerpax ot OeperoB Tuxoro okeana. B kparepe ByjakaHa MOKHO HaOJIOJaTh HACTOsILEE
yyno. Benp rne emie-to BBl BCTPETHTE YAMBUTEIBHOE KHUCIOTHOE O3€pO, BOABI B KOTOPOM
HACBIIIEHbl XJIOPUIHOH, GTOpUIHON U cyabdaTHON kucinotamu!? MIMeHHO u3-3a 3TOH “rpemydeit
cMmecu” BOJbl 03epa B Kparepe Manoro Cemsunka UMEIOT TaKyl0 CKa30YHO-OMPIO30BYIO OKPACKY.
Juametp ero cocrapisier npumepHo 500 MeTpos, a riiyouHa — 140 MeTpoB».

CyuiecTBYIOT JIM HA3BaHHbIE B TEKCTe KUCJIAOThI? Boioepume npasunvhotii omeem.

1) nma, cymecTByoT

2) HET, HE CYIIECTBYIOT

3) HeT, He CYIIECTBYIOT; B TEKCTE PEUb UJIET O XJIOPHOMH, TUIABUKOBOM M CEPHON KHCIOTaX

4) HEeT, HE CYIIECTBYIOT; B TEKCTE peUYb HIET O COJISTHOW, (PTOPOBOIOPOTHOM U CEPHOU

KHUCJI0Tax

OrtBer:
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11. IIpounTaiiTe npeaoKeHHbIH BaM TeKCT 1 BBINOJIHUTE N0 HEMY 3aJaHHS.

AMMHAK M €ro coeIuHeHUs!

«AMMHAK MOXHO TOJIYYHUTh B PE3yabTaTe MPOTCKAHUSI CICAYIONINX PEaKIIU:

1) N> + 3H, — 2NH3

2) 2NH4Cl + Ca(OH), — 2NH3 + CaClz + 2H>0

3) NH4+Cl — NH3 + HCl1

4) NH4OH — NH;3 + H,O

3HAUUTENBbHBIE KOJIMYECTBA aMMHUAKa HCIIONB3YIOTCS IS TONYYCHHS  yIOoOpeHHH,
HampuMep, XJOpUaa aMMOHUS. XJIOPU]] aMMOHHUS U3BECTCH UYEIIOBEUYECTBY C JAPEBHUX BPEMEH Kak
HamarteIpb. [I[puMeHsieTCs OH KaK a30THOE yAO0OpeHHE /i HEUTPAIBHBIX M IMICTOYHBIX MMOYB MO
KYJIBTYpBI, clTab0 pearupyroniue Ha n30bITOK XJIopa (caxapHasi CBeKJa, puC, KyKypy3a). BHocures
3TO yA0OpeHHne OOBIYHO OCEHbID. Ero He peKOMEHAYIOT ISl MCIOJIh30BAaHUS HA MPHYCaJIeOHBIX
y4acTKax, HO TMOCKOJBKY XJIOPUJ aMMOHUS SIBJISICTCS TTOOOYHBIM IMPOTYKTOM IIPH IPOHU3BOJICTBE
MMUTBEBOM COJBI, TO €r0 SKOHOMHYECKH BBITOJHO HCIIOJIH30BaTh B OOJIBIINX arpOHOMHUYECKUX

XO035MCTBAX IIPU BBIPALIMBAHUH 3€PHOBBIX KYJIBTYDP).

11.1. Kakas wu3 peakuuii, yKa3aHHbIX B TeKCTe, HCHOJb3yeTcs ISl TMOJy4YeHUs
aMMHAaKa B IPOMbILLIeHHOCTU? Boidepume npagunvHuiit omeem.

OtBeT:

11.2. K KakuM 3KOJOIMYECKHM TOCJEJCTBUSAIM MOKeT TNPHUBECTH 4Ype3MepHoe
ynorpedjeHue XJIOpHIA aAaMMOHHUSI B KadecTBe yaoOpenus? /aiime pazeepnymoiit omeem,
CONPOBOOUE €20 HeODXOOUMBIMU XUMUYECKUMU YPAGHEHUAMU.

OTtBeT:

11.3. Kakyio maccy ruipoKcuia MeTajljia, yKa3aHHOT0 B TEKCTe, HA/10 B3SATH /ISl IOJIy4eHHs B
J1adopaTopuu aMMHAKA, KOTOPbIM MOKHO ObLI0 Obl 3alOJHUTH UUJIMHAP od0bemoM 1 J1 mis
npoBeaenusi onbita «llosyyenue abiMa 0e3 OrHsi» (BbIXOA MNPOAYKTA CUYUTATH PABHBIM
100 %)? Bvioepume npasunvhulii omeem.

1) 16,5t

2) 1,651

3)33r

4)33r

OtBer:
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12. IIpouuTaiiTe ciaeayrOUUH TEKCT.

XuMuyecKue 3j1eMeHThI B IPUpoe

«OHM BIIEMEHTHl BCTPEYAIOTCSd B MPHUPOJAE YACTO, Apyrue — od4eHb peaxo. Camblit
pacrpoCTpaHEHHbBI U3 XMMHUYECKHX 3JIEMEHTOB — 3TO BOJOPOJI, COCTABIISIONUINI OOJIBIIYIO YacTh
BeulecTBa 3Be3l. Clenyromuid IO paclpoOCTPaHEHHOCTH — TE€IUi, MOCKOJBKY B SJIpE 3BE3[bl
BOJIOPO/I MIOCTOSTHHO TPEBPAIASTCs B TeIMA BO BpeMs siACpHOUN peakiuu. B 3eMHOI Kope Oobie
BCEro KUCJIOpOJa M KpeMHHusA. BMecTe ¢ Kene3oM, allOMMHHUEM, KalbIMEM, HaTpUEM, KaJIHUEM,
MarHueM, BOJIOPOJIOM U THTAHOM OHHM COCTAaBIAIOT Ooiee 99 % maccel Bceil 3¢MHOM OOOIOYKH.
MaccoBoe cozep)kaHue 3J€MEHTa B 36MHOM KOpEe Ha3bIBAaeTCs KJIAPKOBBIM UYUCIIOM, WIHM KJIAPKOM
AIIEMEHTa».

PaccmoTpuTe auarpaMmy pacnpocTpPaHEHHOCTH XMMHUYECKHX JJ1eMeHTOB B 3eMHOi
KOpe U BbINOJHUTE 32 IaHUS.

Apyrve

12.1. YkaxuTe caMblil paclipoCTPpaHEeHHbII 3J1IeMeHT-MeTaJl1 3eMHOH Kopbl. Boioepume
npasubHLIIL Omeem.

Kemezo Kpemunii AmroMuHUN Kanponit

1 2 3 4

OT1BeT:

12.2. Ha3oBuTe caMble pacnpOCTPaHECHHbIE B 3€MHOH KOpe COCAMHEHHUs] KHCJIOpojaa
¢ MeTa/LuIaMH (MHHepPaJibl) M 00bAICHUTE MX POJIb B NIPHPOJE U XO35IIICTBEHHOM JAeATEIbHOCTH
yejaoBeKka. /laiime pazeepnymoulii omeem, cOnpo600UE €20 HeO0OX0OUMbIMU XUMUYECKUMU
ypasnenuamu.

OTtBeT:

12.3. Kakoii u3 MeTa/Lu10B, YKa3aHHBIX Ha JMarpaMMe, MOKeT BCTpe4aTbCcsl B IpUpojae
B cB00OIHOM Buje? Bovibepume npagunvhulii omeem.

Harpuit Keneso AmroMuHuR Kanpimii

1 2 3 4

OT1BeT:
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Yactp 2. 3agaHud 114 OLIEHKH METOANYECKHX KOMIIeTeHITHH

13. lIpeacraBbTe, 4TO Bam HE00X01MMO MPOBECTH YPOK MO TeMe « DIEeKTPOJIUTHYECKAS
AUCcoNUAMSA» B c00TBeTCTBUM ¢ TpeboBanussmu ®I'OC 000.

e HazoBuTe HE MEHEee TpeX pa3IMYHBIX TEXHOJIOTHI MPOBEICHUS JAHHOTO YPOKa.

e JlosicHUTE TNENAarorMYecKuii 3ambICeNl OJHOW M3 NPEMIOKECHHBIX BaMM TEXHOIOTWM.
VYKaxuTe OCHOBHBIE pecypchl (MH(POpPMAIMOHHBIC, MATEPUATBLHO-TEXHUYECKUE U Jp.), KOTOPHIE
HEOOXOMMBI JIJISl €€ peaiu3aliyu.

e [IpemmoxuTe BO3MOXHBI 00pa30BATENbHBIA «IPOIYKT», KOTOPHIA MOXET OBITh
MOATOTOBJICH YUCHUKAMH IIOCJIe JAHHOTO YPOKa B paMKaxX BBIMIOJTHCHUS JOMAIITHETO 3aaHMS.

14. Ha ogHOM M3 3aHATHH CTAPIIEKJIACCHUKH BBINOJIHAIM 3aJ1aHusa B popmarte EI'I.
O3HakoMbTeCH € 3aJaHHEeM, KPUTEPUSIMH €0 OLleHUBAHNS U Pad0TOi yUeHHUKA.

3aganue 1019 yYeHUKa

Hcnonb3yst MeTO/1 2JIEKTPOHHOTO OajlaHca, COCTaBbTE YPABHEHUE PEAKIIHH:
KoMnO4 + ... — MnBr; + Brz + ... + H,O

Onpenenute OKUCIUTENIb U BOCCTAHOBUTEIIb.

CopaepixaHue BEpHOTO 0TBETA M YKA3aHHS M0 OLIEHNBAHHUIO (JOMYCKAIOTCS UHbIE Banaiasl
(popMyJIMPOBKH OTBETA, He HCKAMKAIOIIME €r0 CMbICJIA)

DJeMEeHTHI OTBETA!
1) cocTaBiieH 3JeKTPOHHBIN OanaHc:

1 | Mn*6 +4é& — Mn™

2| 2Br!-2é— Bry°
2) yka3zaHo, 4To OpOMOBOJOPO/I (32 cueT OpoMa B CTENEHH OKUCIIEHUs —1) siBiseTcst
BOCCTQHOBHTEJIEM, a MAaHTaHAT KaJusl (3a CUET MapraHia B CTENIEHN OKHCIEHUs +6) —
OKHCITUTEIIEM;
3) onpeneneHsl HeJOCTAIOIIME BEIIECTBA, U PACCTaBICHBI KOA((UIIMEHTHI B ypaBHEHUN
peaKIuu:
K2MnO4 + 8HBr = MnBr; + 2Br; + 4H20 + 2KBr

OTtBeT HpaBHHBHLIfI n HOHHBIﬁ, COJACPIKUT BCC HA3BAHHBIC BBIIIEC 3JICMCHTBI

HpaBI/IJ'II)HO 3aIllMCaHbI TOJIBKO ABa U3 Ha3BAHHBIX BBIIIC DJICMCHTOB OTBCTA

HpaBI/IHBHO 3allMCaH OJHH M3 Ha3BaHHBIX BBIIIC DJICMCHTOB OTBETA

Bce aneMeHTHI OTBETA 3aIIMCaHBI HEBCPHO

Wl O —[ N W

Maxcumanvuviv 6ain
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Paboma yuenuka

26. ?rd,ﬂ/a;,o:, - GHE)'E ——9%%{&+d/5€i+dxm€r O
Mn'® + 45— MK |4 ( L A
e -te—=> Py (X)) 4 | &L

JURC - Ofeuteorsimens; Pr - Gocommndbeemats

e [IpoBeppTe paboOTy YyYE€HHKAa B COOTBETCTBHH C TPEAJOKCHHBIMH KPUTEPUSIMHU

M BBICTABbTE OajlIibl B CTOJ'I6€I_[ 2. B CTOJ'I6I.[€ 3 MOSICHUTE OCHOBAHUS BBICTABJICHHWS OTMETOK IIO

BCEM KPUTEPUSIM:

Kpurepun | baaa KomMmenTapmuii
OlleHUBAHUS
padoThI
1 2 3
K1
K2
K3

e Ha ocHoBe pa6OTI>I YUCHUKA BBIABUTC C€ro JOCTHUXXCHHUA U TPYAHOCTH B OBJIAACHUH

XUMHWYCCKUMHU 3HAHUAMU U YMCHUSAMU.

° Hpezmom/ne BApHUAHTLI JadbHEUIIeH pa6OTH C YYCHHKOM II0O HU3YYCHHIO IPCAMCTA

Y Pa3BUTHIO MOTHUBALMU K U3YYEHUIO XMMHH, B TOM YHCIIe ¢ ucnonb3oBanuem MKT.

15. O3HakoMbTech € MNMOAOOPKOW AWAAKTHYECKHX MATEPHAJIOB K OJHOH H3 TeM

IKOJBHOI'0 Kypca XUuMHH.

TTonoxenne D Crpoenue C
TpOCHHE
BIICXD = — P
aToMa MPOCTBIX

J BEIIECTB
20
Pamyc —> Cocras

aroma U CTpOEHHE

COEqUHEHUI

Ouznueckue __, [Nomyuenue

A XUMHUACCKAC  y ppveHeHne
cBoiicTBa

MuHepansl ¥ TOpHBIE TOPOJIbI

DJIeMEHT Conepxxanue Haszpanue dopmyna
(16 xm) MUHepana MHHEpasia
®dtop 0,065 % [InaBUKOBBIN mITIAT CaF»
(13-e mecTo0) dropanatur 3Ca;3(PO4)2-CaF:
Xmop 0,017 % lamur NacCl
CunbBuH KCl
CunbBUHUT NaCl-KCl
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B Boze CI

Bpom 1,6:104% MHuHepaoB HeT, HoHsI
B MOPCKO# BOJIE, BOJIbI
HEKOTOPBIX TOPHKHUX 03€P

Hon 4-10° % MHuHepanoB HET, MOPCKas Honsrl
BOJIA, OJI3€MHbIE BOJIBI,
CONYTCTBYIOIIME 3aIeKaM

yris 1 Heptu

Acrar Okomo 70 mr Sapa npereprneBaroT OYeHb ObICTPBINA PaOaKTUBHBIM
pactmazn
Crnaiiz 3JIeKTpOHHOM IPE3eHTaluu B IIporpaMmme Craii1 3JIeKTPOHHOM IIPEe3eHTaluU
SmarteNootebook C THIEPCCHUIKAMHU
06 dusunyeckne ceomncTea NpPOCTbIX BELWECTB
Lad Xxapaktepuctuka anemMeHToB oroD X000 Soon Yo
OnemeHT | Xum. | AtomHas | CTpoeHuwe atoma CsoiicTea oopmyna | £ ch, I Br, I
| 3Hak | macca | | onemenToB

®T10p F 19 9+ )) ArperaTHoe ras ras KUAKOCTH Teepgoe

27 :1;; cocTosHIe BelLecTBo
g ! | ! !

Xno cl 355 17+ ) ) ) E % Liser :::Tp,:;- 3:(1::'1:; KopuuHesbiid duoneTosblit
287 £ é TpeC [ 220 101 7 1114 (npn

Bpom Br 80 35+))) ) E % %
28187 ; E BO3rOHAETCA)

Won | 127 53+)) ) ) ) = z Tun °C -188 -34 58 183

5 | g

2818187 ] E Brepesie 1886 1774 1825 1811

Actat At 210 85+))) ))) A nonyJex Avpn Kapn AutyauKepom |
251832187 g ! Myaccau Weene Banap MLKLE‘HE <

<

JleMoHcTpanus oneita
«Bo3ronka noga.

® UcTouHuKK oga
I "

ﬁ@l

Hcro:a bror MICTOUHMKH xnopa Evl:::':ar ’;ﬂ‘gPOBbe

Kansmaps!
Tomarst
Hepocrarok:

- EEE‘
Mabuirok:

4 Mopckan Mopckas
L2l L w1 peiba anycra

MopxoBs

e VKaxuTe KiIacC M TeMy YpoKa XHMHHM, Ha KOTOPOM YMECTHO HCIOJIb30BaTh
MPEUIOKEHHBIE TUIAKTHIECKIE MaTEPHAITBI.

o CdhopmynupyiTe IENEBYI0 YCTAaHOBKY JaHHOTO YpOKa: YKOKHUTE €ro Ieib (C y4eToM
MeCTa ypoKa B PELISHUH 33]a4 JAaHHOTO Kypca XMMHH M HIKOJILHOTO XMMHUYECKOTO O0pa30BaHUS
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B I[E€JIOM, BO3PACTHBIX M WHAMBHUIYAIbHBIX OCOOCHHOCTEH ydalmxcs), 0003HAYbTE IJIaHHPYEMbIE
PE3YNbTAThI, HA TOCTHKEHNE KOTOPBIX MOXKET OBITh OPUEHTUPOBAH JaHHBIN YPOK.

o VYKaXuTe METOAMYSCKUN TpueM (NMPHEMbI) / TEXHOJOTHIO, KOTOPBIH(YI0) YMECTHO
WCIIOJIb30BaTh Ha JJAHHOM YypOKE MpU padoTe C KOMIUIEKCOM MPEACTABICHHBIX UIAKTHYCCKIX
MaTepuaioB WU C OTJCIbHBIMHU €0 3JIEMEHTaMHU JUJIsl JOCTHUIKEHHUS MOCTaBlIeHHBIX 1eneil. Kparko

OIUIINTE, KaK Bl miianupyere ero ucmnonb3oBats. OTBET 0OopMHUTE B BUIE TaOIHIIBI.

IInanupyemsblii CpencrBo o0yuennss | Meroaguyeckuii mnpueM / TeXHOJIOTHS 1 BAPHAHT
pe3yJbTaT ypoka ero (ee) HCIOJIb30BAHHS HA YPOKe

e [lpeacraBpre, 4YTO cCpeaud YYEHUKOB Bamiero kmacca €CTb YYEHHK, JKEJIAIOLIUN
y4acTBOBaTh B OJUMIIMAAaX MO XUMHHU. UTO HEOOXOAMMO YYecTh MpHU IJIAHUPOBAHUU JAHHOTO
ypoka? KpaTko onummre BapUaHT OpraHu3aliu JEATEIbHOCTH YYEHUKA CO CHelUaJIbHbIMU
MOTPeOHOCTAMU B 00pa30BaHUM HA JAHHOM YPOKE.

o CdopmynupyiiTe qoMainHee 3aaHue Ui y4aluluxcs K JaHHOMY YPOKY, HalleJluBarolee
UX Ha MCIIOJIb30BaHUE PECYpPCOB MHPOPMALIMOHHOMN CpeIbl COBPEMEHHOTO 00IIECTBA.
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Cucrema oneHUBaHUSA JUATHOCTHYECKOI padoThl

3amanus 1-10, 11.1, 11.3, 12.1, 12.3 yactu 1 npoBepsirOTCS aBTOMaTU4YeCKH; 3aganus 11.2
u 12.2 yactu 1 u Bce 3ajaHUs 4acTU 2 IPOBEPSIOTCS IKCIEPTAMU.

Yacrs 1. 33}IaHI/Iﬂ AJISl OMEHKH MPEIAMETHBIX KOMIIeTeHI Uil

Ne 3apanus BepHbiii oTBeT Koa-Bo
0aJL10B
1 23 2
2 11 1
3 25 2
4 3412 1
5 A B 2
4 5 2 3
6 4 1
7 B r 2
5 3 2 4
8 3 1
9 2 1
10 4 1
11.1 1 1
11.2 Mooenvuoiii omeem 2

XJopu aMMOHHS XOPOIIIO pacTBOPHM B Boze. [lomanas B mouBy, oH
rugponusyercs o katnony: NHy™ + HoO @& NH4OH + H',

T. €. SIBJISETCS KUCIBIM yI00pEHHEM, TOITOMY €r0 HUCIONIb3YIOT Ha
I1EJ0YHbIX TOYBaX. BHECeHne upe3MepHOro KOJINYECTBa ITOr0
ynoOpeHus 6e3 yueTra TuIa Mo4Bbl OyJeT MOBBIIMIATE €€ KUCIOTHOCTb,
YTO HETaTHBHO CKa)KeTCs Ha )KMBBIX opranu3max. M30bTounoe
KOJIMYECTBO a30Ta HEXKEJATENbHO, TaK KaK MPUBOAMT K 3aCOJICHHOCTH
NIOYBBI ¥ HAKOIUICHHIO B paCTEHHUAX HUTpaToB. HUTpaTe! mox
BO3JICHICTBUEM MUKPOOPTaHU3MOB TIOYBHI IPEBPAIIAIOTCS B HUTPHTHI,
OTIACHBIE JIJISl TETNIOKPOBHBIX KMBOTHBIX, B TOM YHCJIE

1 yenoBeka. C JOXKIIMH yI0OpEHHUST BBIMBIBAIOTCS U3 TIOYBBI, MOTYT
HIOTIaCTh B BOJIOEMBI U BBI3BATh UX «IIBETEHHE». Y CHIICHHOE pa3BUTHE
(bUTOIUIAaHKTOHA, BOJOPOCIIEH, MPUOPEKHBIX 3apocieii, HapylIeHne
HKOJIOTHYECKOTr0 OaslaHca MPUBOAMUT K CHUYKEHHUIO KOHIICHTPALUU
KHCJIOPO/ia B BOJIE, Pa3BUTHIO aHA3POOHBIX MPOIECCOB, HAKOTIICHHIO
H>S u NHj3, B pe3ynbraTte Habmogaercst rubess pelObl, Boga
CTaHOBHUTCS HETIPUTOJHOM IS TUThHSI

11.3 2 1

12.1 3 1
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12.2

MooenbHuiti omseem

Haubonee pacnpoctpaHeHHbIE COETUHEHUS KUCIOPOa ¢ MeTaJlJIaM1
— OKCHJIBI M coJId. MUHepabl jkejie3a — MarHeTUT (MarHUTHBIH
JKEJIE3HSK), TUMOHUT (OYypBIN KeNEe3HSK), TeMaTUT (KpacHBIH
JKEJE3HAK) — coaeprkaT okcuabl FeoO3

u FeO (ux UCconb3yIOT Il MOJTYYEeHHUs JKene3a), CUACPUT COJIEPIKUT
FeCO3. Munepaibl Kalablidsi — MEJ, MPaMop, U3BECTHSIK, KaJIbLIUT
conepxat CaCOs, a ruric u anedbactp — CaSOgs. [IpakTuuecku Bce
MUHEPAJbl KalbUs UCTIOJIb3YIOTCS B CTPOUTEILCTBE, a U3
M3BECTHSKA MOJIy4aroT HeraieHyo u3Bectb: CaCO3; — Ca0 + COy;
TUIIC HAXOJIUT MPUMEHEHUE B MEIUIIMHE, a a11e0acTp UCIOJIb3YeTCs
JUTSL U3TOTOBIICHUS TIPEIMETOB UCKYCCTBA. MUHepalibl allOMUHUS —
6okcutsl — conepxkar Al,O3, KOTOpbIE UCTIONB3YIOTCS AJIS ONyUEHUs
amomuHus. CoeTMHEHHsI aTIOMUHUSA, JKeTie3a U KaJlbIIHs

C KUCJIOPOJIOM COCTaBIISIIOT OCHOBHYIO MaccCy JUTOC(HEphl —
HapYXHOU 000JIOUKH 3€MHOU KOPBI

12.3

2

Maxcumanvuviti 6ain

22
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Yacrp 2. 3apanns AJs1 ONEHKH NMPeIMeTHbIX KOMIIeTeH N

3aganue 13

IIpumepHBbIii 0OTBET, KPUTEPHUH OLIEHMBAHUSI U KOMMEHTAPHUH 1JIs IKCIepTa

DIeMEeHThI
MeTOANYeCKOM
3ada4u

HpI/IMepHLIﬁ OTBET Ha 3a/JlaHUEC U KOMMCHTApPUHA IJId IKCIIEpPTa

e Ha3zoBure He
MEHEe TpeX
Pa3IMYHBIX
TEXHOJIOTHI

IIPOBE/ICHUS IaHHOT'O
ypoka

Yuurento He0OX0AUMO UMETh MPEACTABICHHE O TAKUX
00wenedazo2uyecKux mexHoa02usx, Kak: mpooieMHoe o0yueHHe; pa3BUTHE
KPUTUYECKOTO MBIIIJICHUS Yepe3 UTCHHE U MUCbMO; METOUKHU
KOJIJIEKTHBHOTO CII0C00a 00yUYESHHSI; METOMKH aJalITUBHON CUCTEMBI
00y4YEeHHS; UTPOBBIC TEXHOJIOTUH; TIAPAIICHTPUYECKast TEXHOJIOTHUS H Ip.,

a TaKxKe npeoMemHbiX MexXHOI02UsX, BOCTPEOOBAHHBIX MPH 00yUECHUH
XUMHHU (MHTETPATHBHO-KOHTEKCTHASI TEXHOJIOTHS, KOHTPOJIBHO-
KOPPEKTHPYIOIIasi TEXHOJIOTHUS U JIp.), U UHHOBAYUOHHbIX K-mexnonoeusx
(MOOMIIBHOE 3JIEKTPOHHOE 00pa30BaHUE, UHTEPAKTUBHOE O0Oy4EHUE U Jp.).
JKenarenbHO Ha3BaTh 110 OJTHOM TEXHOJIOTHH U3 KaXIOWU IPYIIIIBI

o [Jloscuure

e arorndecKum
3aMBbICeJI OJTHOM U3
MPEJTI0KEHHBIX
Bamwu TexHomoruii.
VYKaXuTe OCHOBHBIC
pecypcsl
(uH(pOpMAIOHHBIE,
MaTepuaIbHO-
TEXHUYECKHE U Jp.),
KOTOpBIE
HEOOXOIUMEI JIS €€
peanu3anuu

3amMpIcelT BEIOpAaHHOM MeJarorndecKoi TEXHOJIOTHH JTOJDKEH
COOTBETCTBOBATH IICJIH M 33/1a9aM YPOKa M0 YKa3aHHOU TeME U «paboTaTh»
Ha Pe3yNbTaThl 00yYSHUS — MIPEIMETHBIC, METANPEAMETHBIC H TUIHOCTHBIE.
L{enp 1 iporiecc 00y4YeHUs JTOJDKHBI ObITh HHTEPECHBI IKOJIbHUKAM,

a 00pa30BaTEIBHBIA IIPOJTYKT» HMETh JTUYHOCTHYIO U / WIIH COTIHATLHYIO
3HAYUMOCTb.

Hcnonb3yemble pecypcbl:

a) UHopMayuoHHble Pecypchbl:

— Y4eOHHK XUMUH, KOTOPBIH UCIOIB3YET YUUTENb, B TOM YHCIIE €r0
AJNIEKTPOHHAs (opMa;

— METOIMYECKHE TTOCOOUS U3 COOTBETCTBYIOIIETO YUeOHO-METOIMUECKOTO
KOMIIJICKTA;

— o0mIre METOTUKH O0YICHHSI XUMUW;

— y4eOHUKH U Y4eOHBIE TTOCOOUS 110 METOAUKE OOYUCHHSI XUMHUH JIJIsI
CTYJICHTOB ITeJJarOTHYECKUX BY30B H Jp.;

0) 21eKMpPOHHbBLE PecyPCbl YOanNeHH020 0ocmyna u3 cemu Mumepnem
(catimot u nopmanwt) u opyeue LJOP;

8) HAYYHAS U HAYYHO-NONYIAPHAS TUMEPAmypa TI0 XUMUHN U CMEKHBIM
HayKaMm;

2) mamepuaibHo-mexHudeckue: 000pyIOBaHNE W PEAKTHUBHI IS
MIPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA; TUAAKTHICCKHE MaTSPHAITBI
(HarmpuMmep, 3aaHus IS CAMOCTOSATEILHOW PabOTHI yUaIIuxcs,
WHCTPYKITUH JIJTS TPOBECHHS JTAOOPATOPHOTO SKCIIEPUMEHTA,
JTUTAKTHYECKHUE UTPHI | TIP.), KOMIIBIOTEP C IPOrPaMMHBIM 00€CIICUYCHUEM,

MYJIBbTUMEANA ITPOCKTOP, SJICKTPOHHAA ITPE3CHTALUA
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e Ilpennoxure B kauecTBe 00pa30BaTEIBLHOTO «IPOAYKTa» MOXKET OBITh:

BO3MOXKHBIN — coO0I1IeHUE 110 UCTOPUH U3YYEHUS] PACTBOPOB;
o0pazoBaTeIbHBIN — cOoO0I1IEHUE O KU3HU M HayyHOH nestenbHocTy C. AppeHuyca;
«IPOIYKT», KOTOPBIA | — SJEKTPOHHAA aHUMaLusA «MexaHu3M TUCCOLMAIMU dJIEKTPOIUTA
MOJXKET OBITh C MOHHOM / KOBaJIECHTHOM TOJISIPHOMN CBSI3BIOY;

[IO/ITOTOBJIEH — IUJAKTUYECKask UTpa, HAIPUMED, JOMUHO «IJIEKTPOJIUTHI U
YYE€HUKaMH I10CJIe HEDJIEKTPOJIUTHDY;

AaHHOTO YpOKa B
paMKax BBIITOJHCHUSA

JOMAIIHETO 3aJaHUA

— CUCTCMaA TCCTOBBIX Sa,Z[aHI/Iﬁ JJIA KOHTPOJIA 3HAHUH 110 TEME YpPOKa u ap.

Kpurtepun onenuBanus 3aganus 13

Kpurepun onenuBanus

KoJ-Bo
0aJ1J1I0B

K1

VYuurens npennaraeT Tpy pa3IMuHbIX BAPUAHTA UCIIOIb30BAHMS
Nearorn4eckoi TeXHOJIOIMH B paMKax MpeACTaBICHHONW yueOHON TEMbI

(pa3znena)

2

Yyurens npeiaraeT ONH — JIBa BApUAHTa UCTIONIB30BaHUS I1eJarOTHIeCKOM
TEXHOJIOTHH B paMKax MpeACTaBIEHHON yueOHO TeMbl (pa3zena)

Yuurenn npeajiaract BapuaHTbl UCIIOJIb30BaAHUA HCI{&FOFI/I‘-IGCKOﬁ TEXHOJIOTHUH,
HE COOTBETCTBYIOIINE YKa3aHHOMY pa3jieny (Teme).
N

BapI/IaHTI)I HCIIOJIBb30BaHUA HC}I&FOFI/I‘IGCKOﬁ TEXHOJIOTMU HE MPCIAJIOKCHBI

K2

Yuurtenp NOosSACHIET EJarorn4ecKuil 3aMbICe MMPUMCHCHUS TCXHOJOTUU
" YKa3bIBA€T KOHKPCETHBIC PECYPCHI, HCO6XO,I[I/IMBIG AJIs1 €0 BBITTOJTHCHHA

Yuurens YKa3bIBA€T KOHKPETHBIC PECYPCHI, HCO6XO)II/IMBIG AJI peajindatiun
MeJaroru4ecKon TCXHOJIOTHH, HO 0e3 MosICHEHUS neaarorudcCKoro 3aMnbIClia.
NJIn

Yuurtenp NOosSACHIET EJarorn4ecKuil 3aMbICe MMPUMCHCHUS TEXHOJIOTHHU, HO HE
YKa3bIBA€T KOHKPETHBIC PECYPCHI, HeO6XO,Z[I/IMLIe AJIs1 €0 BBITIOJTHCHUA

Yuurenps He MOSCHSAET CBOH MeAarorn4ecKuil 3aMBbICCJI; pECYPCHI,
HCO6XO,I[I/IMI>IC U peain3anu IeJaroru4ecKom TCXHOJIOTUH, HC YKAa3aHbI

K3

VYuurens onpenensier pe3yapTaT («IIpoAYKT») IPUMEHEHUS Me1arornyeckon
TEXHOJIOTUH, KOTOPBIH MOXKET ObITh MOJTOTOBJICH YUCHUKAMHU C
MCII0JIb30BaHUEM YKa3aHHBIX PECYPCOB; «IIPOLYKT» OTpaXkaeT IIPEIMETHOE
coJiepKaHue pazjiesna (TeMbl)

Yuutens npeaiaracT BO3MOXKHBINM BApHAHT «IPOAYKTa» MPUMEHEHUS
MEeAarorn4eckoil TEXHOJIOTHH, HO OH HEe OTpa)kaeT MPEJAMETHOE COACPKAHHE
paszzena (TeMbl).

NJIn

Bo03MOXHBIN «[IPOTYKT» MPUMEHEHHSI TeJarOTMYECKON TEXHOJIOTHU

HE TMPEJI0KEH

Maxcumanvusiii 6ann
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3aganue 14

HpHMeprIﬁ OTBET, KPUTEPUHU OLHCHUBAHUS U KOMMCEHTApPUHU AJIH IKCIIEPTa

DJIeMEeHTHhI
METOIUYECKO
3agaum 17

IIpuMepHBIH 0TBET HA 3aJaHUE U KOMMEHTAPHUHM JIJISl IKCIIepPTa

e [IpoBepbTe
paboTy y4eHuka

B COOTBETCTBHUH

C MPEJIOKCHHBIMU
KPUTEPHUSIMH U
BBICTaBbTE OaJIIbI
B crouberr 2.

B cTonbue 3
MMOSICHUTE OCHOBaHMS
BBICTABJICHUS
OTMETOK I10 BCEM

KpUTEpUIM

Kpurepun | bana KomMmenTapuii
OlleHHUBAHMS
padoThI
1 2 3

K1 1 DIIEKTPOHHBIN OajlaHC COCTABJICH BEPHO

K2 1 OkucnuTenb 1 BOCCTAHOBUTENb YKa3aHbl BEPHO

K3 1 B 3anucu ypaBHEHMs peakLuu JOIyLIeHa
OIMOKa — TUAPOKCHJI KATTUSI HE MOXKET
00pa3oBaThCs B MPUCYTCTBHH
OpOMOBOAOPOTHOM KHCIOTHI

Onenka — 2 6axia

e Ha ocnHose
paboThI yueHHKa
BBISIBUTE €T0
JOCTHKEHUS

U TPYJHOCTH

B OBJIa/ICHUU
XUMUYECKUMU
3HAaHUSIMU

U YMCHUAMU

PesynbTarhl BeiosHEHNs pabOThl yKa3bIBalOT, YTO YUEHUK UMEET
IpeJICTaBICHUE 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUSX,
BBIIIOJIHSIET BCE IEUCTBUSA 1O anroputMy. Ho mipu 3ToM ydueHuk
UCTIBITBIBAET 3ampyOHeHUs NPU OnpedeneHul HeOOCMauux KOMROHEHMOE
peaxkyuu:

— JIOIycKaeT OMUOKY B ONpeAeIeHUH MPOIYKTa pEaKlU1, YTO YKa3bIBaeT
Ha HEeJIOCTaTOYHbIN 00bEM U IPOYHOCTh 3HAHUH IIKOJIbHUKA O CBOMCTBAaX

BCIIECCTB OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX COG]II/IHGHI/Iﬁ

e Ilpennoxure
BapUaHTHI
JalpHene padoTsl
C YYEHUKOM IO
W3YYCHUIO MpeIMeTa
Y Pa3BUTHIO
MOTHBAIAN

K U3YYCHUIO XHUMHUH,
B TOM YHCJIE

C UCIOJIb30BaHUEM
HUKT

Bapuanmul danvhetiwen pabomol ¢ y4eHUKOM.:

1) BBIOJTHEHUE TPEHUPOBOYHBIX 33JJaHUN HAa COCTaBJIEHUE YPaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN:

— 3HaHUE TUIMYHBIX OKUCIUTENIEH U BOCCTAHOBUTENEH;

— IIPOrHO3UPOBAHME COCTABA MOTEHIIMAIBHBIX OKHCIUTENIEH

Y BOCCTAaHOBUTEIIEH;

— IIPOrHO3UPOBAHME MTPOJYKTOB PEAKIIUHY;

2) pa3bsicHEHME KpuTepues onieHuBanus 3aganus 30 EI'D no xumuu;
TPEHMPOBKA B BBINOJIHEHUH 3TOTO 3a/1aHUs C YIETOM KPUTEPUEB.
BrinonHeHnne TpeHUPOBOUHBIX 33/1aHUH U3 OaHKa 3a1aHuii caifta GUIIN.
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Kputepun ouennBanus 3aganus 14

Kpurepun oueHuBanus

Koa-Bo
0aJ1710B

K1

Yuurtens 1eMOHCTPUPYET CIIOCOOHOCTH UCIIONIb30BaTh CPECTBA
(MHCTPYMEHTHI) OOBEKTUBHOM OLIEHKHU 00pa30BaTeNbHBIX PE3YyIbTATOB
00y4aroIuXCsl U OCYIIECTBIIATh OYeHusaHue paboT yYeHUKOB IO
MPEJIOKEHHBIM KPUTEPUSAM; apTyMEHTUPOBAHHO 000CHOBbI8ACH
BBICTABJICHHBIE OAJLJIBI IO 6CeM KPUTEPUAM

VY4uTeNb IEMOHCTPUPYET CIIOCOOHOCTD UCTIOIB30BATh CPE/ICTBA
(MHCTpYMEHTBI) OOBEKTUBHOM OIICHKHA 00Pa30BaTEIbHBIX PE3YIbTATOB
00y4aroIIUXCsl U OCYHIECTBISITh OYeHusanue padboT YICHUKOB 110
NPEUIOKEHHBIM KPUTEPUSM; apIyMEHTUPOBAHHO 00OCHOBBIBAET
BBICTABIICHHBIEC OAJIJIBI IO OTACIBHBIM (00HOMY — 08YM) KPUTEPHSIM

Yuurenb JeMOHCTPUPYET CIIOCOOHOCTh UCIIOJIh30BATh CPE/ICTBA
(MHCTPYMEHTBI) OOBEKTUBHOM OIICHKHA 00pa30BaTeIbHBIX PE3yIbTATOB
00y4aroIIUXCsl U OCYHIECTBISATh OYeHusanue paboT YICHUKOB 110
NPEIOKEHHBIM KPUTEPHUSM, HO 3aTPYIHSICTCS B ApTYMEHTAIIUU BHICTABIICHHBIX
0aJIoB

Yuurenp He CTOCOOCH OCYIIECTBISATh OIICHUBaHUE PA0OT YUESHUKOB I10
NPEIOKEHHBIM KPUTEPHUSM (JIOMYCKAET CYIIECTBEHHBIC ONIMOKU B
OIICHUBAHUH).

NJIN

3amaHue He BBIITOJHEHO

K2

VYyurenb JeMOHCTPUPYET CIIOCOOHOCTh OUACHOCMUPO8AMb TOCTUTHYThIE
y4aIIuMCs pe3yJibTaThl 00y4eHHUsI Ha OCHOBE aHAJIN3a ero paboThl
(Oocmudicenus u mpyoHocmu), IpeularaeT BapuaHTbl KOPPeKMuposKu

u unousuoyanuzayuu 00y4eHHs! C y4eTOM BBISIBICHHOM «30HBI OJMKaNIIero
pa3sBUTHS) YUCHUKA

Y4auTens eMOHCTPUPYET CIOCOOHOCTD OUACHOCMUPO8AMb TOCTUTHYTHIC
y4arymMes pe3yabTaThl 00y4eHHs Ha OCHOBE aHAIM3a €ro PadOTHI
(Oocmudicenus u mpyoHocmu), HO 3aTPYAHSAETCS B ONPEeATICHUN BapUaHTOB
KOPPEKTUPOBKH Y MHAWBUAYATH3alUU O0yYESHUSI.

NJIn

Y4uurens AeMOHCTPUPYET CIOCOOHOCTh OUACHOCMUPOBAMb OOCMUSHYMblEe
yuawumcs pe3yrbmamsl 00y4eHNs] HA OCHOBE aHAIIN3a €ro paboThl, IpeIaraeT
BapUaHTBl KOPPEKMUPOBKU U UHOUBUOYAIU3AYUY O0YUECHUS, HO 3aTpyJHIEeTCS

B 00OCHOBaHUH 11€1ecO00Pa3HOCTH MpeJlaraeMbIX H3MEHEHUH B OpraHU3aluu
00yYEHUS C YIETOM «30HBI OJIMKANIIEro pa3BUTUS» YICHUKA

Yuurenb JeMOHCTPUPYET CIIOCOOHOCTD OUACHOCMUPO8Amb TOCTUTHYThIE
YUYaIIUMCS pe3yJIbTaThl 00YUCHHUSI Ha OCHOBE aHAJIN3a €ro paboThI
(Oocmudicenus u (unu) mpyoHocmu), HO 3aTPYIAHIETCS B UX UCTIOJIb30BAHUH
JUTSL OTIPENICIICHUS «30HBI OJIMDKAMIIEro pa3BUTHS YUCHHUKA, KOPPEKTHPOBKH
U MHIUBUIYATU3AIMH 00yUCHHUSI
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NI

00y4eHUs1 HA OCHOBE aHAJIM3a €ro padOoTHI.

3a,I[aHI/Ie HEC BBIIIOJIHCHO

VYuurens He c1OCOOEH AUAarHOCTUPOBATH JOCTUTHYTHIE YUAIIUMCS PE3YJIbTAThI 0

K3

nH(pOPMaLIMOHHON 00pa30BaTEIbHON Cpeibl NAaTbHEHIINX 3aHITHIA ¢ YYCHUKOM
C 1IeJIbI0 Pa3BUTHS MOTUBALIMU U (WJIM) TOCTHXKEHUS UM 00Jiee BHICOKUX
00pa3oBaTeNIbHbIX PE3yJIbTATOB

Yuutenb 1eMOHCTPUPYET CIOCOOHOCTH ucnonb3oBaTh UKT mis cozpanus 1

YYEHUKOM.
NI

nH(pOpMaITMOHHOW 00Pa30BATENHHOM CPEIbl JAaTbHEHIITNX 3aHATHH C

3a,I[aHI/Ie HC BBIIIOJTHCHO

VYuurenb HE CMOT NPEIOKUTh BapraHThl ucnioib3oBanua KT nis coznanust 0

Maxcumanvuviti 6ain 7

3aganme 15

IIpumepHBIii 0TBET, KPUTEPHUH OLIEHMBAHUS U KOMMEHTAPHUH JIsl IKCIepTa

9JIeMeHThI
MeTOaMYecKOon
3agaum 18

IIpumepHbIii 0TBET HA 3a/1aHNe U KOMMEHTAPHH s IKCIepTa

o VKaXuTe Kjlacc

U TEMY YPOKa XMMHH,
Ha KOTOPOM YMECTHO
HUCII0JIb30BaTh
MPEJI0KEHHBIE
JUTAKTUYCCKUE
MaTepUalIbl

B 3aBHCHMOCTH OT TOT0, KaKOBa CTPYKTYpa HMIKOJIBHOTO XUMHUYECKOTO
o0Opa3oBaHus B 00pa30BaTeIbHON OpraHU3aIuy, e paboTaeT yuuTeib,
ocymiectBiieH u nepexon Ha @I'OC B crapieil mkose (MUIOTHBIE
IIKOIIBI), a Takke Kako YMK 1o XMMUM UCTIONB3YyeTCs, BO3MOKHBI
CIeyIOIINe BapUAHTHI yKa3aHUs Kjacca:

— OCHOBHas MKoJa — & kracc unu 9 kracce;

— cpeaHsas mkona — /1 knacc (npogunvhsiii no xumuu).

Bosmoorcnvie memswt ypoka: « Obwas xapakmepucmuka noocpynnol
eanozenosy, «l anozenvl Kak xumuyecKue 31eMeHmbl U npocmvle
seujecmaay u op.

Y4auTenb MOXKET MPEUIOKUATE B Jpyrue GopMyIupOBKH TeMbl. BakHo,
9TOOBI TEMa BEPHO OTpaKaa XHMAYECKOE COIep)KaHUE ypOKa.

Kpome Toro, yauTens MOXKET pa3ieuTh MaTepral TEMbI Ha 06d
CamocmosimenbHblX ypoKda, TIOCBSITHB MEPBBIN YPOK TaJOreHaM Kak

JJICMCHTaM, a BTOpOﬁ — raJIor€¢HaM Kak IIpOCTBIM BE€IICCTBAM

e Cdopmynupyiite
LIEJIEBYIO YCTAaHOBKY
JTAHHOTO YpOKa:
YKaKUTE €ro 1eb
(c yuetom mecta
ypOKa B pelIeHun

LleneBast ycTaHOBKA ypoKa OyAeT U3MEHATHCS B 3aBUCIMOCTH OT KIdcCcd,
B KOTOPOM YYUTENb INIAHUPYET MPOBECTH Ypok (8, 9 unu 11 xnacce),
cmpyKkmypel KypcoB (JIMHEWHasi — TeMa U3ydaeTcs TOJIBKO B OCHOBHOU
IKOJIe, WM KOHIIEHTPUYecKas (TeMa H3yJdaeTcs IBaXKIbl — B OCHOBHOM
mkose u 11-M kimacce), TpeboBaHmit 0OpazosamenbHo20 cmanoapma

(((SHaHHeBBIﬁ)) N CI/ICTeMHO-)IeHTeHBHOCTHLIﬁ OAXO0/ ITOJIOXKEH
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3a/1a4 JaHHOTO Kypca
XHAMUHU M IIKOJBEHOTO
XAMUYECKOr 0
oOpa3zoBaHHs B
11€JI0M, BO3PACTHBIX
Y UHJIUBUTYAJIbHBIX
0COOEHHOCTEH
yYaIuxcs),
0003HAYbLTE
IJIaHUPYEMBbIE
pe3yIIbTaTHI,

Ha JOCTHIKEHUE
KOTOPBIX MOXKET
OBITH OPUCHTUPOBAH
JIAHHBIA YPOK

B OCHOBY; CTPYKTYypa INIAHUPYEMBIX PE3yJIbTaTOB — TOJIBKO IIPEIMETHbIE
WIN TIpEeAMETHBIE, IMYHOCTHBIE U MeTanpeaMeTHbIe). Kpome Toro,

B METO/IMKE 00yUeHMsI KaK HayKe UMEIOT MECTO Pa3JIM4HbIE OIXObI

K OINpe/IeNIeHUIO 1ieNel U 3a1a4 ypoka. Beudy amozo 6 mekcme omseema
yuumenw npage He pazepanutiueams yeiu u 3a0a4u ypoKd
(0obpazosamenvHbvie, pazsusaroujue, GOCNUMamelbHvle), 6blOe1AMb
npeomemuule, MemanpeomMemHubvle U TUYHOCMHbLE Pe3VIbMAambl.
OKcrepTaM BaKHO MOHATH JIOTUKY YUUTEJIs, OOpaTUTh BHUMaHHUE Ha
HaJIM4Me 1eeil U 3a7a4y ypoKa, HallpaBJICHHbIX HE TOJBKO Ha
(GopMHpOBaHNE XUMUYECKUX 3HAHUI, HO U HA Pa3BUTHE YMEHHH
(mpeIMETHBIX U / UM MeTalpeIMEeTHbIX ), peaU3ali0 BOCIUTATEIbHOTO
HNOTEHIMAaIa XUMHUHU U IOCTH)KEHUE JIMYHOCTHBIX 00pa30BaTeIbHbIX
pEe3yJbTATOB.

Bo03MOKHBII BapuaHT LENEBOM YCTAaHOBKH YpoKa «/ anoceHvl Kak
Xumuueckue 1emMenmol U npocmole 8ewecmseay 3aBUCUT OT TOTO,
M3y4aeTcs 3Ta TeMa JI0 WIX MOCJIe U3yUEHUs IEPUOANYECKOT0 3aKOHa
Y IIEPUOINYECKON CUCTEMBI XUMHUYECKHUX d1eMeHToB J[. . Menneneesa.
Cyas no npeu10KeHHbIM IUJaKTHYECKUM MaTepuaiaM, 1aHHbII ypoK
IIPOBOAMTCS HAa OCHOBE 3HAHUI O CTPOCHUH aTOMOB XMMHYECKHUX
AIIEMEHTOB, CJIEIOBATEIBHO, LI YPOKa MOKHO C(HOPMYITHUPOBATH TaK:
JIaTh CUCTEMHYIO XapaKTEePUCTUKY IaJOT€HOB KaK XMMHUYECKUX
AJIEMEHTOB.

[Tnanupyemble pe3ynbTaThl ypoKa (B pe3ybTaTe ypoKa YUeHUKH
CMOTYT):

— 00BSICHUTH OCOOEHHOCTU CTPOEHHS aTOMOB IraJIOT€HOB U U3MEHEHUE
UX OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B 3aBUCUMOCTH OT
3apsija siipa aToMOB;

— 00BSICHUTH 0COOEHHOCTH (PU3UUECKUX CBOWCTB MPOCTHIX BEIIECTB

Ha OCHOBE 3HaHMI 00 UX CTPOCHHUHY;

— BBISIBUTH 3HAUEHUE TaJIOTEHOB B )KUBOM U HEXKUBOU MPUPOJE;

— PaCKpBITh IPUYMUHBI Pa3HBIX (HOPM CYILIECTBOBAHUS TaJOr€HOB B
PUPOJIE;

— 1aTh COOCTBEHHYIO OLIEHKY 3HAUE€HUS 3HAHUN O raJloreHax

e VYkaxure
METOIUYECKUHN
IpreM / TEXHOJIOTHIO,
KOTOPBIH(Y10)
YMECTHO
HCIIOJIb30BaTh Ha
JTAHHOM ypOKe MpHu
pabore ¢
KOMILIEKCOM
MIpe/ICTaBICHHbBIX

IUIAKTHYECKUX

[Inanupyemslii CpenctBo Meroanueckui
pe3ynbTaT ypoka 00yuyeHHs npueM / TEXHOJIOTUs
Y BapUaHT ero (ee)
HCIIOIb30BAaHUs HA YPOKE

— OOBSICHUTH Cnaiin 3amnoHeHne TaOIUIIbI
0COOEHHOCTHU AIEKTPOHHOM «O0mast xapakTepucTUKa
CTPOEHHUS ATOMOB Mpe3eHTaluN 3JIECMCHTOB» B XOJI¢
rajorc¢HOB B [IpOorpamme o0cyxaeHus: IpoOIEeMHOTO
W U3MEHCHHUE UX SmarteNootebook | Bompoca «B xakom Buje u
OKHUCJIUTEIbHO- MOYEeMY BCTPEUAIOTCA
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MaTepuaioB WIN

C OT/CIIBHBIMU €0
3JICMEHTAMHU IS
JOCTHIKCHHMS
ITOCTaBJICHHBIX
uenei. Kpatko
OITMIIINTE, KaK BEI
IJIAHUPYETE €ro
HCIOJIb30BaTh. OTBET
odopMHTE B BUJIC
TaOJIU LB

BOCCTaAaHOBHUTCIIBHBIX raJJOr¢Hbl B an/Ipoz[e?».

CBOIICTB B VYyamuecs noaBoaaTcs
3aBUCHUMOCTH OT K BBIBOJIY O TOM, YTO JIJIsI
3apsjia sjapa aTOMOB OTBETa Ha ATOT BOIIPOC

HEO0OXO0MMO 00PATHTHCS

K CTPOEHHUIO aTOMOB
raJIoreHoB.

Mo>kHO OpraHu3oBaTh
(pOHTAIbHYIO
CaMOCTOSITENIbHYIO paboTy
yyalmxcs B TeTpajasix Uiu
BBI3bIBaTh OTAEIBHBIX
yyanmxcs K JI0CKe st
3anonHeHus Tabnuisl. [Tpu
ATOM Ba)XHO, YTO y4alluecs
CaMOCTOSITENILHO
MPUMEHSIIOT 3HAHUS U
YMEHHSI 110 UCTIOTIb30BaHUIO
[Tepuoanydeckoit cuCTeMbI
XUMHUYECKHUX 3JIEMEHTOB

J1. 1. MeHnaeneeBa u
bopMynUpyOT CBOU
BBIBOJIbl HA OCHOBE aHaAJIN3a
CXEM CTPOEHHUs aTOMOB, HX
CpaBHEHMS U 0000IIEHUSI.
WX BBIBOJIBI O
HEBO3MOKHOCTH
CyILIECTBOBAHUS B IPUPOJIE
raJloreHOB B CBOOOTHOM
BH/JIE TTOAKPETUISIOTCS

B JJAJIbHEHIIEM U3YYECHUEM
CaMbIX PacrpoCTPaHEHHBIX
MUHEPAJIOB, 00pa30BaHHBIX
rajioreHaMu, a TaKXKe
CBEJICHUSIMH O popMax
MIPEICTABJICHHS TaJIOTEHOB

B 3€MHOMU KOpe 1

IIPUPOJHBIX BOJAX

e [lIpencraBbte, 4TO
Cpenu YICHUKOB
Bamero knacca ectb
YYEHUK, JKETArOIINNA
y4acTBOBATh B

HJIaHI/IpyH YPOKH B KJIaCC€, TAC YUUTCA Takoi YYCHUK, YIUTCJIb JOJIKCH
npeayCcCMoOTpECThb 3alaHUC MOBBIIICHHOMH TPYAHOCTHU: HAIIPUMCD,
MMPpEAJIOKUTHL COCTABUTDH BHGKTPOHHO-Fpa(i)I/I‘-ICCKI/IC CXCMbI CTPOCHUMA
ATOMOB T'aJIOI'CHOB U MMPEACKa3aTh BAJICHTHBIC BO3MOXKXHOCTU aTOMOB
TaJIOTCHOB, OTBCTUTH HA BOIIPOC «MoxeT 1H q)TOp MMPOSBJIATH
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OJIUMITIUA/IAX 110
xumun. Yto
HE00XO0JIMMO y4ecTh
MIpH IITAHUPOBAHUU
JTAHHOTO ypoka?
Kpatko onumure
BapUaHT
OpraHu3aluu
NesITeNIbHOCTH
YUEHHUKa CO
CHelHaTbHBIMU
MOTPEOHOCTAMU

B 00pa30BaHUU Ha
JTAHHOM ypOKe

BasieHTHOCTH VII?»; BeiBecTH OpyTTO-hOpMYITy KAaKOT0-THO0 MHUHEpasa
Ha OCHOBE CBEJICHHH O MAaCCOBBIX JOJISIX 3JIEMEHTOB, BXOJISIIUX B HETO.
Hy»XHO OATrOTOBUTH K YPOKY JAOMOTHUTEIBHBIC HCTOYHUKH
UH(pOPMaIIUHU, HalIPUMED, TEKCTHI U3 HAyYHOH WM HAyYHO-TIOMYJIIPHON
JUTEpaTyphl WK pecypchl HTEpHETa, CBSI3aHHBIE C UICTOPUEH OTKPBITHS
Y U3yYCHUS TaJOTCHOB, KOTOPBIE YYCHUK CMOXET UCTIOIh30BATh JIJIS
camMo00pa3oBaHMsL.

[Tpu npoBepke paboT 3KCIEePTaM BaXKHO YUUTBIBATh, YTO YUUTEIh MOXKET
M0-Pa3HOMY IPEACTABUTH OTBET: MOCIIEIOBATEIbHBIN pa3BEPHYTHIH
KOMMEHTApUH 10 BUIaM y4eOHOW pabOThI, ONTMCAHUE CHCTEMBI 3aaHUH
U YIPaXHEHUH, MTOSICHUTENIbHAS 3aITHCKa K TPOTPaMMe HHIUBUIYaIbHOTO
COIIPOBOXKJICHUS JAHHOTO YYEHHKA, MOJICIIb TPOTPAMMBI
KOPPEKTHPOBOYHOM paboThI U Ap. BaskHO, 4TOOBI OTBET yUHTEIISI
COJIepKaJl BApUAHT PEUICHHUSI UMEHHO TEX MPOOJIEMHBIX ITyHKTOB,
KOTOPBIC SIBIISFOTCS KIIFOUEBBIMU JUIsl pA0OTHI IMEHHO C JIAHHOMW TPYIIION
yUaIIAXCS

e Cdopmynupyiite
JIOMAlITHEe 3a/1aHne
JUTSL y9anuxcst K
JTAaHHOMY YPOKY,
HaISJIMBAOIIEE UX
Ha UCTIOJIb30BaHUE
pecypcos
MH(pOpMaAITMOHHOM
CpeIbl COBPEMEHHOTO
oOmiecTa

Bo3moskHbIE sapuanmuvl domauiHezo 3a0anus

e OOparurecsk k pecypcam VHTepHeTa (HAyYHO-TIOMYISIPHOMA
JTUTEepaType) U HalauTe HHOOPMALIUIO 00 HCTOPUN OTKPBITHSI TAJIOTCHOB.
e Haiinute Ha YouTube u mpocMOTpUTE BUACOPOIIMKHI, OTPAKAIOIINE
dbuznyecKkne 1 XuMHUYECKHE CBOMCTBA TaJIOTC€HOB U / WM UX COSAMHEHHA.
e [loAroToBbTE ANEKTPOHHYIO IIPE3eHTALHIO B mporpamme PowerPoint
110 OJTHOMY U3 raJIOT€HOB

Kpurepun onenuBanus 3aganus 15

Kpurepun onenuBanus Kox-Bo

0aJ1710B

K1

VYuurens onpenenser kiacc 1 Gopmynupyer Temy ypoka (¢ yuetom ®K I'OC 2
u / um @I'OC OO0 u ®I'OC COO), BepHO onpeAenuB MPUHAIEKHOCTD
MPEJCTABICHHBIX AUJAKTHUECKUX MAaTepHAIOB XUMUYECKOMY COJIEPIKAHHIO
y4eOHOM ImporpamMmbl

VYuurens HeBepHO onpenenset kinacc MJIN temy ypoka (gomyckaer ommoky 1
B ONPEJEIIEHNN IPUHAJUIEKHOCTU IPEJICTABICHHBIX TUAAKTHYECKUX
MaTepHaioB XUMHYECKOMY COJIEPKaHUIO YUeOHOH MporpaMmbl)

Yyurtenb HEBCPHO OMPCACIIACT KJIaCC U TCMY YpPOKa. 0
nJIn
3al[aHI/IC HC BBIIIOJTHCHO

K2 | Yuutens cnocobeH chopMyaHpoBaTh 1EEBYI0 YCTAHOBKY YpOKa C y4ETOM 3
BO3pacTa YUeHUKOB, MECTA TEMBI B PEIIEHUU 00pa30BaTeIbHbIX, Pa3BUBAIOLINX

W BOCHIUTATCIIbHBIX 3a/1a4 JaHHOI'O KypCa XUMHUHU U IKOJBHOT'O XUMHUYCCKOTO
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obpazoBanus B 11e510M, chopmynupoBaHHbIX B DK 'OC mm ®I'OC OO0 wm
dIocC COO

Yuutens cnocodeH chopMyIupoBath 1eib ypoka ¢ onopoid Ha @K I'OC nmun
OI'OC OO0 mim ®I'OC COO, HO UCTIBITHIBAET 3aTPYAHEHUS IPU
oTpeieNIeHUU BOCIIUTATEIBHOTO U (MJIM) Pa3BUBAIOILET0 MOTEHIIMANA YPOKa,
MIPOEKTUPOBAHUH CUCTEMBI IUTAHUPYEMBIX PE3YJIbTATOB YPOKa (JIMYHOCTHBIX,
METanpeIMETHBIX, IPEIMETHBIX )

Yuurens cnocodeH chopMyInpoBaTh LEIEBYI0 YCTAHOBKY YpOKa ¢ OIOpOH Ha
OK I'OC nimn @I'OC OO0 unu GI'OC COO, HO B KpaiiHe 001X
(hopMyIHpOBKaX, HE OTPAKAIOLIUX MECTA TEMbI B PELICHUH 33/1a4 TaHHOTO
Kypca XMMHH U IIKOJIbHOTO XUMUYECKOT0 00pa30BaHusl B IIEJIOM, IPEAMETHOTO
COJIep>KaHus ypoKa, a Takke 0e3 yueTa BO3pacTHbIX 0COOEHHOCTEH YUEHUKOB

VYuurenp He criocobeH chopMyIpOBaTh LIEJIEBYIO YCTAHOBKY YpOKa.

nim

B kauecTBe 11€51€BOI YCTaHOBKH MPEJIOKEHBI CY>KACHHS 00ILEro XapakTepa.
nim

IeneBas yctaHoBKa copmynuposana 0e3 onopsl Ha TpeboBanust PK I'OC unu
DI'OC OO0 nnu PIroc COO.

nim

3ajjaHne He BHIIOJIHEHO

K3

Yyurtens onvcan METOAUYECKUN TIpUeM / TEXHOJIOTHIO, KOTOPBIH(YI0)
1enecoo0pa3Ho UCIONIb30BaTh HA IAHHOM YPOKE MPH paboTe ¢ KOMITJIEKCOM
MIPEJICTABICHHBIX TUAAKTHYECKUX MaTepUaoB U / UK C OTACIbHBIMH
3J€MEHTaMU JJI TOCTHKEHUS! OJTHOTO MJIM HECKOIBKUX IIIaHUPYEMBIX
pe3yiabTaTOB ypoKa

VY4uTenp ykazal METOAUYECKUH TPUEM / TEXHOJIOTHIO, KOTOPBIH(YIO)
11eJ1ec000pa3HO UCMOIb30BaTh HAa JAHHOM YpOKe MpH paboTe C KOMIUIEKCOM
MPEJCTABICHHBIX AUJAKTHUECKUX MAaTepHalIOB U / UM C OTJEIIbHBIMU
2JIEMEHTaMU JJIs1 JOCTHXKEHHSI OHOTO MJIM HECKOJIBKUX MJIaHUPYEMBbIX
pe3yabTaTOB YPOKa, HO HE OIUcall, KaKk OH Oy/IeT MCII0JIb30BaH.

NJIN

VYuuTenp ykazan METOAUYECKHH TPUeM / TEXHOJIOTUIO U / MU C OTAEIbHBIMU
3JIEMEHTaMU OIUcall, Kak OH OyJIeT UCIOIb30BaH, HO HE yKa3all, Ha
JOCTUKEHHNE KaKUX PE3YJIbTaTOB YPOKA HAIIPABIIEHA 3TA JEATEIBHOCTD

VYuuTenp ykazal METOAWYECKHI TpUeM / TEXHOJIOTUIO, KOTOPBIH(YIO)
11€J1ec000pa3HO UCTIONb30BaTh NP padoTe ¢ MperIoKEHHBIMU
TUIAKTUYECKUMHU MaTepHagaMH, HO HE MOSICHWII CBOM Ie€JarOrHuecKuit
3aMbICel

Yyurtenb MMpCAJIOKNIT METOIMYECKUI IMpUueM, HO €TI0 UCITIOJIb30BAaHUC HC
«pa60TaeT» Ha JOCTUKCHHUC INIAHUPYCMBIX PE3YJIbTATOB YpOKa.

nJIn

3al[aHI/IC HC BBIIIOJTHCHO
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K4

Y4uTenb AeMOHCTPUPYET 3HAHWE OCHOB MTPOBEICHUS 3aHITHH C YIETOM
OTIENBHBIX UHAMBHUYaTbHBIX 0COOCHHOCTEH 00yUaromuxcst (B TOM YHCIIe
00y4aroIuXxcst ¢ OrpaHMYECHHBIME BO3MOKHOCTSIMU 310poBbs (OB3) u npyrumu
0co0bIMU 00Pa30BaTEILHBIMU MIOTPEOHOCTSIMHU ), IEMOHCTPUPYET TOTOBHOCTD
MPUMEHSTH pa3InyHble POPMbI MHAMBHyaTH3AIUN B OpraHU3aIN
WH/IMBUTyAIbHOM U TPYNITIOBOHM Y4eOHOH EATEIbHOCTH 00YJatOIIIXCs,
HaIpaBJICHHBIC TIPEXK]IC BCETO HA Y4eT 0COOBIX 00pa30BaTeIbHBIX
noTpeOHOCTEN 00yJarOITHXCS

Y4uTenp He IEMOHCTPUPYET 3HAHKE OCHOB IPOBEICHHS 3aHATHH C y4ETOM
OTIENBHBIX UHANBHYaTbHBIX 0COOCHHOCTEH 00ydaronmxcs (B TOM YHCIIe
00y4aroImuXxcs ¢ OrpaHMYEHHBIME BO3MOKHOCTSIMU 310poBbs (OB3) u npyrumu
0COOBIMH 00pa30BaTEILHBIMU TOTPEOHOCTSIMU )

K5

Yuurenn C(bOpMyanOBaH JAOMAIIHEEC 3aJaHNuC IJIA YUAllUXCA K JaHHOMY
YPOKY, HAICJINBAIOIICE NX HA NUCII0JIb30BAHNUEC PECYPCOB HH(bOpM&L[HOHHOfI
cpeabl COBPEMCHHOI'O 06I_HCCTBa

Yuurenn C(bOpMyanOBaH AOMalIHEEC 3aJaHNUC K TAHHOMY YPOKY, HO OHO HEC
HalCJIMBACT YHAIUXC HAa UCITIOJIb30BAHUEC PECYPCOB HHCbOpMaHHOHHOﬁ Cpeabl
COBPEMCHHOI'O O6H_IGCTBa.

NJIn

3aﬂaHI/Ie HC BBIITOJIHCHO

Maxcumanouviu 6ain

10
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