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MHNOACHUTEJBHASA 3AIINCKA

JlonoyiHUTENbHAS 00IIIEpa3BUBAIOIIIAS IPOrPaMMa €CTECTBEHHO-HAYYHOM-
HarnpaBJeHHOCTH «PerieHne pacyETHRIX U SKCIIEPUMEHTAIIBHBIX 33/1a4 110 XUMUK)
(manee — nporpamma) pazpadomana Ha OCHoge:

- ®denepanbHOro 3aK0HA OT 29 nexadpst 2012 roga Ne 273-03 «O06 06pazoBaHUH
BPoccuiickont Penepannmny;

- Konuenuuu pa3Butus AOMOJHUTEILHOTO 00pa3oBaHus AeTel (yTBepKaeHa
Pacnopskenuem IpaButensctBa Poccuiickoit @enepanuu ot 04 ceHTs0ps
2014roma Ne 1726-p);

- [Ipukaza MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit deaeparuu oT
29aprycta 2013 roga Ne 1008 «O6 ytBepknenuu [lopsiika opranuzanuu u

OCYIIECTBJICHUSI 00pa30BATENBHOM €SI TEILHOCTH TI0

JOTIOTHUTEIPHBIMOOIIICO0Pa30BaTEILHBIM MPOTPAMMAaM));

- [Iucekma Komurera o611ero u npodeccuoHaIbHOT0 00pa3oBaHus

Jleamnrpanackorodnaactu ot 01 ampens 2015 roga Ne 19-2174/15-0-0 «O

METOJIUYECKUX PEKOMEHAIUSIX M0 pa3padoTKe U 0(HOPMIICHHUIO

00111epa3BUBAIOIIUX MPOTPAMMPA3IUYHON HAPABICHHOCTHY.
AKTYaJbHOCTH MPOTrPaAMMBbI:

B ycnoBusx BBeneHust ®denepanbHOro rocyliapcTBEHHOIO 0Opa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 001iero obpazoBanusa (nainee - ®I'OC OOO) u nepexon Ha
denepanabHBIl TOCYAAPCTBEHHBI 00pa30BaTEIbHBIM CTAaHAAPT CPEAHETO OOIIero
oOpazoBanus (manee PI'OC COO) u peamuzaums nporpamm  DeaepanbHOTO
KOMIIOHEHTa TOCYAapCTBEHHOro oOpasoBaTenbHOTO craHiapra (maiee - OKI'OC),
pa3pabOTaHHOTO B COOTBeTCTBUM ¢ 3akoHOM Poccuiickoit @Pepepauunu «O06
oOpazoBanun», Konctutyuuu Poccuiickoit ®Denepanuu, 3aKOHOJIATEIbCTBA
Poccuiickoit ®eneparun u ¢ ydetom KonBennmu OOH o mpaBax peOeHka»
MEHAIOTCS TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHOU

MpOTrpaMMbl CpeTHETO O0IIEero 00pa3oBaHusI.

Perenrie 3a1a4y 3aHUMAET B XUMUYECKOM 00pa30BaHUN BaKHOE MECTO, TaK Kak
ATO OJWH W3 MPUEMOB OOYy4YEHHs, TOCPEIACTBOM KOTOPOTo obecrmeuuBaeTcs Ooiee
r1y0OKOe M TIOJTHOE YCBOGHHE YYeOHOTro Marepuaia Mo XUMHH. YTOObI Hay4IHThCS
XUMHH, HM3ydeHHE TEOPETHYCCKOr0  MaTepuaja  JOJDKHO  COYeTaThes  C
CUCTEMATUYCCKUM HMCIOJb30BAHMEM PEIICHUS pa3IMYHbIX 3a7ad. B IIKOJIBHOMN

porpamMme CyIIECTBYET MU30MUYECKOE BKIIOUEHHUE PACUETHBIX 33Ja4 B CTPYKTYPY



YpOKa, YTO CHMXKAET JUJAKTHYECKYIO POJb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOJKET MPHUBECTH K MOBEPXHOCTHBIM IMPEACTABICHUSAM OOYUYAIOIIUXCS O XUMH3ME
IIPOLIECCOB B NpUPOJE, TeXHUKE. CO3HATENBHOE U3YYCHUE OCHOB XMMUHU HEMBICIMMO
0€3 NTOHNMaHUs KOJIMYECTBEHHOW CTOPOHBI XUMHUYECKHUX MPOLIECCOB.

Pemenne xumMuuecKkux 3ajjad COCOOCTBYET OCYILECTBICHUIO CBS3H OOYUECHMS
C JKM3HBIO, BOCHMTBIBAET TpyAodo0Hue, (HOpMHUPYET palUOHAIbHBIE IPUEMBI
MBILUICHUSI, YCTpaHseT (opMain3M 3HAHUM, NMPUBUBAET HABBIKU CAMOKOHTPOJIS,
pa3BUBacT CaMOCTOSTENIBHOCTh. IpU3BaHa AaTh OTBETHI INPOrpaMMa COBMECTHOM
o0pa3oBaTeNpHOM  ACATENbHOCTH  HporpaMmbl  «Pemenune  pacueTHbIX U
HKCIIEPUMEHTAIBHBIX 33]1a4 [0 XUMUUY.

Pabouas nporpamma «PelieHue pacueTHbIX U 3KCHEPUMEHTAIBHBIX 3a7ad 110
XMMHW» HaIlpaBJICHA HA MOATrOTOBKY K caade OI'D, momydeHne peasbHOrO0 HaBBIKA
pelIeHUs JaXke CIIOKHBIX 3a]a4, Pa3BUTHS TBOPUYECKUX HABBIKOB, YJOBJIIETBOPEHHE
VHIMBUIYAJIbHBIX NMOTPEOHOCTEN B MHTEJUIEKTYaJIbHOM Pa3BUTUH, COLMATIU3ALUIO U
ajanTalnyio K JKu3HU B oOmectBe. IIporpaMma 1aér BO3MOMKHOCTh NMO3HAKOMHUTH
yyaluxcs C pa3MyHbIMU  croco0aMu peleHus 3a4ad, a Takke I[OMOYb
MOATOTOBUTBCS K TOCTYIUIEHHIO Ha H30paHHbId mpoduib. JlaHHas mnporpamma
SIBJIIETCS CBOEBPEMEHHBIM M aKTyaJbHBIM, TaK KaK ydalluecs B 3TOM y4eOHOM IOy
caarot 1o Beioopy OI'D.

Ieap: co3maHue yCIOBUM Il PACIIMPEHHS] TBOPYECKO-MHTEIUIEKTYAIBHBIX
BO3MOXKHOCTEM  OOyyarolmuxcs CpeJACTBAaMU  IO3HABATEIbHON  JESATENbHOCTU
HalpaBJI€HHOW  HA  OBJAJEHHE  TMOJAXOJAaMU  pELIEHUsT  pacyYeTHBIX U
HKCIIEPUMEHTAIBHBIX 3a]a4 M0 XUMUHU.

3amauu nporpamMmbi:

llpeomemmupvie:

— Ha0moaTh M ONHUCHIBaTh  JEMOHCTPAaLlMOHHBIE ©  CAMOCTOSATEIBHO
IIPOBE/ICHHBIE SKCIEPUMEHTHI, a TAaK)KE€ XHMHUYECKHE PpPEAKLUUHU, MPOTEKArlUe B
NPUPOE, UCTIONB3YS IJIsl 3TOTO PYCCKHUI S3bIK U A3BIK XUMHH;

— JeNaTh BBIBOJABI M  YMO3AKJIIOUEHUST W3 HAONIONEHUM, HW3YUYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH, NMPOTHO3MPOBATh CBOWMCTBA HEM3YyUEHHBIX BEIECTB

110 aHAJIOTHMH CO CBOMCTBAMU HN3Y4YCHHBIX,



— OBJIJIETh NPUEMaMH AaHAJOTUHU, JEUCTBUS MO AJITOPUTMYy NPHU PEIICHUU
3ama4

— CTPYKTYpUpPOBATh H3YYEHHBI MaTepHall U XHUMHUUYECKYI0 HHGOpPMAIIHIO,
MOJYYEHHYIO U3 JPYTUX UCTOYHUKOB;

Memanpeomemmuvie:

— UCIIOJIb30BAHUE YMEHUW WM HABBIKOB PA3JIMYHBIX BHUJOB IO3HABATEIbHOMN
JEATEIIbHOCTH, MIPUMEHEHUE OCHOBHBIX METOJOB NO3HAHUS
(cucTeMHOMH(OPMAITMOHHBIA aHAU3, MOJEIUPOBAHUE) VIS M3YyUCHUS Pa3IMIHBIX
CTOPOH OKpY>Kalollen IEHCTBUTEIbHOCTH;

— HUCTIOJH30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX Oolepanuii: GopMyInpoBaHue
TUIIOTE3, aHallM3 U CUHTE3, CpaBHEHHUE, 000OIIEHUEe, CUCTeMaTH3allusl, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

— YMEHHUE ONpEeNesaTh MU W 3aJadydl JeITeIbHOCTH, BBIOMpATh CpECTBA
peanu3aluy Ueau U TPUMEHSITh UX Ha IPAKTUKE;

— UCIIOJIb30BAHUE PA3JIMUHBIX MCTOYHUKOB IS TIOJIYYEHHUS] XUMHUYECKOUH
uHpopMaIuu.

Jluunocmmule:

— B IIEHHOCTHO-OPUEHTAIIMOHHOUN cepe - YyBCTBO TOPAOCTU 32 POCCUUCKYIO
XUMHUUYECKYIO HayKy, TyMaHU3M, OTHOILLIEHHE K TPY/y, LIEJ€yCTPEMIEHHOCTD;

— B TpynoBOM cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEUIEH
00pa3oBaTeIbHON TPAEKTOPUHY;

— B TI03HABATEJIbHOW (KOTHUTHUBHOM, WHTEUICKTyalbHON) cdepe - yMmeHHue
YIIPaBJISITh CBOEU MTO3HABATEIIBHON 1€ TEIBHOCTHIO.

OT1iu4uTeIbHBbIE 0COOEHHOCTH NPOrPAMMBbI:

[Iporpamma BKIIIOYAET pEIICHUE HE TOJBKO pACUETHBIX, HO H
IKCIIEPUMEHTAILHBIX 33]1a4, YTO CIMOCOOCTBYIOT Pa3BUTHUIO MBIITUICHHSI, TBOPUYECKOM
aKTUBHOCTH, CaMOCTOSITEJILHOCTH y4aumxcs, obecrnieunBast COYETaHUE
TEOPETUYECKUX 3HAHUU C MPAKTUYECKUMHU YMEHUSMHU.

DopMbI 00yYeHUA:

3aHsaTUS TPOBOAATCS B (opme Oecell, OMpOCOB, MPAKTHUUYECKUX 3aJ[aHUM,

HGKHHﬁ, pemcHudg 3aJda4d, BbIIOJIHCHHUA  OKCIICPUMCHTOB, CaMOCTOATCIIBHBIX



MIPOBEPOYHBIC PAOOTHI, CPE30BhIE PAOOTHI B T.4. B (hOpME TECTa, YCTHBIC NOKIAIbI U
COOOIIeHUSI.

VYyebnble rpynnbl GOPMHUPYIOTCA U3 00YHAONIUXCS Pa3HBIX YUEOHBIX KJIACCOB
U YpPOBHS MOATOTOBKH.

O0beM U CPOK 0CBOCHUSI IPOTPAMMBI:

O6bem nporpammbl 34 yaca. Cpok peanu3aiuu nporpaMmmsal 1 roj.

®opMbI OpraHu3anum 00pa3oBaTeIbHOI0 Mpouecca:

dopMa oOpraHuzanuu O4YHas, TPYNIOBas, C TMOCTOSHHBIM COCTaBOM.
HamomHsieMoCTh TpyIbl 10 6 yJammxcs.

Oco0eHHOCTH Opra"Hu3anum 00pa3oBaTeJbHOIO MpoLecca:

[Iporpamma paccumtana Ha neredd 13-15 net. Ha 3ansaTus npuHHMaroTcs Bce
Kearoume yJaiiuecs, KoTopble o0ydaroTes B 9-om kinacce. Habop ocymiecTBisieTcs
IPU HAIUYUHU CBOOOTHBIX MECT.

Pesxkum 3aHsATHIL:

3ansaTus npoBoasaTcs 1 pa3a B Hepemto 1o 1 akaaeMru4ecKomy vacy.

DopMbI ATTECTAUM:

[Iporpamma mpeaycMaTpuBaeT UTOTOBYIO aTTECTALMIO PE3YyJbTaTOB 00YUEHUS
neteit. ItoroBasi arrectaius MpoOBOJUTCS B Mae MECAIE U MPOBOAUTCS B dopme
3a4eTa Mo BCEM T€MaM MPOrpaMMBI.

Y4eOHBIN IJIAH

No KonuuectBO yacon DopMbI
- Haszpanue pasznena, TeMbl arrecranun/
n/n BCETO | TEOPUS | IPAKTUKA
KOHTPOJIS
|I. Pacyerbl 10 XHMHYECKHM 5 2 3
¢opmysiam
1.1. OcCHOBHBIE  TIOHATHUSA H 1 1 - TECT
3aKOHBI XMMHM. BemiecTBo,
XUMHUYECKUN 3JIEMEHT, aToOM,
MOJIEKYJIA. 3aKkoH
COXpAaHEHUSI MacChl BEIIECTB,
3aKOH IIOCTOSIHCTBA COCTaBa,
3aKOH ABOrajpo.
1.2 Pemenue 3ajau o 1 - 1 CaMOCTOSITEIILHOE
dbopmynam Cc pelieHue 3aaau
WCIIOJIb30BAHUEM  TTOHSTUM




1/

HazBanue pasaciia, TCMbBI

KomnyecTBo yacoB

BCCI'O | TCOpHUA | IIPAKTHUKA

DopMbI
arrecranuu/
KOHTPOJIS

«KOJINYECTBO BELIECTBAY,
«4HUCIIO0 ABoraznpoy,
MOJISIpHAs Macca, MOJISIPHBIN
o0BeM.

1.3

Pemenne 3ajgad Ha
BBIYHCJICHUE MacCOBOM JOJIH
XUMHYECKOTO DJJEMEHTa B
COCJIMHCHHMU.

CaMOCTOATCIIBHOC
PCUICHUC 3aaa4

1.4

Pemenue 3amay Ha BBIBOJ
XUMUYECKON bopmyIbl
BEIIECTBA IO  MAacCOBBIM
JIOJISIM DJIEMEHTOB

TCCT

1.5

Pemenne 3amad Ha BBIBOJ
dbopmynbl  BemiecTBa IO
OTHOCHUTECIBHOM  IUIOTHOCTH
ra3oB U Macce (00bemMy WIH
KOJINYECTBY) MPOJYKTOB
CrOpaHusl.

CaMOCTOATCIIBHOC
PCUICHUC 3aaa4

Il. Boruucienusi no

YPABHEHUSIM

XUMHYECKHUX
eaknuu

2.0

Pemenue
BBIYHCIICHHC
(Konu4ecTBa, 00bema)
BEIIECTBA MO  W3BECTHOM
Macce (KOIM4YecTBy, 00OBEMY)
OTHOTO W3 BCTYNHBIINX B
PEAKIIMIO WJTU TTOJTYIHBIITUXCSI
BEIIIECTB.

3aJda4 Ha
MacCCHI

CaMOCTOATCIIBHOC
PCUICHUC 3aaa4

2.1

TemnoBoi# a¢dexT peakiuu.
TepMoxumMuyeckue
YPaBHEHUSI PEAKIUH.

TCCT

2.2

PacueTnr TEIJIOBOTO
s dexra peakuuu 1o
JTAHHBIM 0 KOJIMYECTBE
(macce, 00beMy) OIHOTO U3
Y4aCTBYIOIIUX B  pEaKIuu
BEIIECTB U  KOJUYECTBY
BBLACSIONICHCS UJIN
MOTJIONIAIOIIECHCS TETJIOTHI.

CaMOCTOSITEJILHOE
pelieHue 3aaad

2.3
2.4

Brruncnenune Macchbl
(konmuecTBa, obbema)
MPOAYKTAa PEAKIUH, ECIU

Oecena
TECT




No KonnuectBo yacos dopmpbl
- HasBanwue paznena, TeMbl aTTectaiuu/
n/n BCErO | TEOpUS | MpaKTHUKa
KOHTPOJIS
OJIHO U3 HCXOJHBIX BEIIECTB
JTAHO B U30BITKE.

2.5 Pemienue 2 1 1 oecena

2.6 | DKCTIEpUMEHTAJIBHBIX —3a7ad: TecT
CXEMBI IIPEBPALLCHUN,

OTPaXKaIOMNe TEHETUYECKYIO
CBSI3b MEXTY
HEOPTaHUYECKUMHU
BEIIIECTBAMU.

2.7 Pemntenue 3a71a4 Ha 1 - 1 CaMOCTOSITEIILHOE
BBIYHCIICHUE Macchl (00bema) pelieHue 3aaad
POJIYKTa peakIuu 1o
U3BECTHOH Macce (00bemy)

HCXOJTHOTO BCIIECTBA,
coJiepIKaIIero
OTIPENICTICHHYI0  MacCCOBYIO
JTOJTIO0 IPUMECEH.

2.8 Pemenue 3a/1au Ha 1 - 1 CaMOCTOSITENILHOE
BBIYUCJICHUE MAaCCOBOM WM pereHue 3aaaq
00bEMHOM  JIOJIM  BBIXOJA
IPOJIYKTa peaKIuu oT
TEOPETUYECKH BO3MOKHOTO.

2.9 Pemenue 3a7a4 Ha 1 - - CaMOCTOSITEJILHOE
BBIYMCIICHHE  IPOIICHTHOTO perieHue 3a1aq
cocTaBa CMECH  BEIIECTB,

BCTYNUBIIUX B PEAKITHIO.

2.10 | Pemenne 2 1 1 MpaKkTU4eCcKast

2.11 | BKCTIEpUMEHTANBHBIX — 3a]a4: pabora
UICHTUDUKATTIS BEILIECTB
METOI0M TIPO0

2.12 | Pemrenne 2 1 1 TECT,

2.13 | 3KCIEepUMEHTAJIBHBIX ~ 3a7au: IIpaKTHYECKasl
CBOMCTBaA KHCJIIOT, pabora
OCHOBAHUM, COJICH. OKCHJIOB

2.14 | Pemenue 1 - 1 MpaKTUYECKas
AKCIIEPUMCHTAJIBHBIX — 3a7ad: pabota
ompeecHUe KAaTHOHOB W
AHUOHOB. KauecTBeHHBIC
peaKIuu Ha KaTHOHBI
BOJIOpO/Ia U Gapwsl

2.15 | Pemenue 1 - 1 MpaKTHYECKast
AKCIIEPUMEHTAJIHBIX ~ 3ajad: pabora

Ka4CCTBCHHLIC PCAKIMWKU Ha




No KonuyecTBo yacoB dopmbl
- Ha3Banue pa3zzaena, TeMbl aTTecTanuu/
n/n BCErO | TEOpUS | MpaKTHUKa
KOHTPOJIsI
KaTUOHBI AIFOMUHUS U MEJIH.

2.16 | Pemrenue 1 - 1 TECT,
OKCIIEPUMEHTAIBHBIX — 3a7ad: IpaKTHYECKas
KaueCTBCHHBIC pEaKIUd Ha paboTa
AQHUOHBI THUIPOKCOTPYIIIBI U
XJIOPHUJT - HOHA

2.17 | Pemenue 1 - 1 MpaKTHYECKast
AKCIIEPUMEHTAJILHBIX — 3aja4: paboTta
KaueCTBEHHbIE peaklUd Ha
cynbdaT aHMOHBI U KapOOHAT
AHUOHBI.

2.18 | Pemenne 1 - 1 [IpakTuyeckas
DKCIIEPUMEHTAJIBHBIX  3a1ay: paboTta
MTOATBEPIKICHUE
Ka4eCTBEHHOTO cocraBa
HEOPTaHWYECKUX BEIICCTB

I1l. Pemenue  pacyernbix m| 12 3 8

IKCIEPUMEHTAIBHBIX 32124 C
HCMOJIb30BAHMEM  NOHSATHUS
«PacTBOpPBD)

3.0 3a7aud C HCIOJIB30BAHUEM 1 1 - ompoc
Pa3HbIX Croco0oB
BBIPDOKCHHUS  KOHIICHTPAIINH
pPacTBOPOB. IIpouienTHas,

MOJISIpHASI KOHIICHTPAITHH.

3.1 [IpuroroBnenue pacrtBopa 1 - 1 MIPaKTUYECKast
onpeaeIeHHOM pabora
KOHIICHTpAITU!

3.2 [IpuroroBneHnue pacTBOPOB 1 - 1 MpaKTU4eCcKast
c 3alaHHOMN MOJISIPHOM pabora
KOHIICHTPALIUEN.

3.3 [IpuroroBneHnue pacTBOPOB 1 - 1 MpaKTU4eCcKast
C OINpENENIEHHOW MacCOBOM pabora
TOJIEN PacTBOPEHHOTO
BEIIECTBA.

3.4 Pazb6aBnenue U 1 - 1 CaMOCTOSITEIIbHOE
CMEITUBaHNC pacTBOpPOB. pelieHue 3aaa4d
ITepeBon OJHOTO THUIIA
KOHIICHTPAIMHU B IPYTOM.

3.5 Pemienne 3aja4 Ha 1 1 - TECT
PacTBODHI, IPOTEKAIOIITHIE
napajuieIbHO.

3.6 IlepeBon ~ omHOro  THMa 1 - 1 TECT




No KonmuecTBo yacos Ddopmbl
- Hazpanwme pa3aena, TeMbl aTTectanuu/
n/n BCErO | TEOpUS | MpaKTHUKa
KOHTPOJISI

KOHIICHTPAITNH B IPYTOM.

3.7 l'uaponuz  coneir, pH 1 1 - ompoc
pPacTBOPOB

3.8 | Pemenue 2 - 2 paKTHIecKast
AKCIIEPUMEHTAIBHBIX  3aJa4: paboTta
yCTpaHEHUE JKECTKOCTH BOJIbI

3.9 Hrorosoe 3aHsTHE 2 - 2 3a4er

3.10

HToro 3a roxa 34 8 26

Conep:xanue y4e0HOro mjiaHa
Tema 1. Pacuersl mo xumudeckum popmysnam. (SuacoB)

OCHOBHBIC MOHATHUS 1 3aKOHBI XUMUH. BelecTBo, XUMHUUECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa. 3aKOH COXPAaHEHUs MACChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTAaBa, 3aKOH
ABorazapo. KonudecTBo BemiecTBa, MoJib, MOJISIpHAsi Macca, MOJISIPHBIA 00BEM Ta30B.
MaccoBast nois. Breluncienme MaccoBOMl HOJIM  XMMHUYECKOTO DJJIEMEHTA B
coenvHeHUd. BbpIBOJ XxuMuuyeckod (OpMysbl  BEIIECTBA IO MACCOBBIM JOJISIM
aneMeHTOB. (OTHOCUTENIbHAss IUIOTHOCTh Ta30B. YCTaHOBJIEHHE IPOCTEHIIEH
dbopmynbl  BemlecTBA MO MAaCCOBBIM JOJIIM 3JIEMEHTOB C  HCIOJb30BaHUEM
aOCOIOTHOM M OTHOCUTEIHHOM ITIOTHOCTHU BemiecTBa. BriBos hopmysibl BemiecTsa mo
OTHOCUTEIBHOM TJIOTHOCTH Tra3oB U Macce (00beMy WM KOJUYECTBY) MPOIYKTOB

CrOpaHus.

Tema 2.BbIuunciieHust 1o ypaBHEHUsIM XUMHYecKkuX peakuuii (184yacos)

XAMUYECKHE PEAaKIUU. YPAaBHEHUsS XUMHYECKUX peakiui. Bpraucnenue
Macchl (KOJMYecTBa, 00beMa) BEIeCTBA M0 U3BECTHOM Macce (KOJIMYeCTBY, 00BEMY)
OJIHOTO M3 BCTYNHUBIIMX B PEAKIUIO WM MOJIYYUBIINXCS BenlecTB. TernoBoi sdekr
peakuuu. TepMoXuMUYECKHE YypaBHEHMs peakuuil. PacdeTsl TeruioBoro 3ddexra
peaxkuu Mo JaHHBIM O KOJIM4ecTBe (Macce, 00beMy) OJHOIO M3 yYacTBYIOIIHUX B
peaKuMy BELIECTB M KOJIMYECTBY BBIACISIOMICHCS WA MOTJIOIIAKOMIEHCS TEMIOTHI.
Breruncnenne maccwl (kKoiuuecTBa, o0beMa) NPOJYKTa PEaKlIHMH, €CIH OJHO U3

HCXOAHBIX BEUICCTB JaHO B N30BITKE.




CxeMbl  TpeBpalleHWH, OTpPAKAIONIUE TEeHETHYECKYI0 CBSI3b  MEXKIY
HEOPTaHWYECKUMH BEIeCTBAMHU.

Boruucnenne maccel (0ObeMa) MpOJYyKTa peakiMu IO H3BECTHOM Macce
(0OBEeMy) HCXOOHOTO BEIIECTBA, COAEPKAIIETO OINPEJACICHHYI0 MAaCCOBYIO JOJIIO
MIPUMECEN.

Boluucnenre maccoBoi WM OOBEMHOM JI0JIM BBIXOJAa MPOJYKTa pPeakluud OT
TEOPETHUECKH BO3MOXKHOTO.

Boluncienue npoeHTHOro coCTaBa CMECH BEILIECTB, BCTYIMBILUX B PEAKIIUIO.

CxeMbl TpeBpaIleHUN, OTPAKAIOIINE TEHETHYECKYIO CBS3b MEXKIY KiIaccamu
HEOPTaHWYECKUX COCTMHECHUN (COCTAaBUTh YPABHEHHSI COOTBETCTBYIONTUX PEAKIIH)

CocraBreHne M  OCYIIECTBICHHE CXEM IMpeBpalleHUH, OTPaXKaIoIIUX
TEHETUYECKYIO CBS3h MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHCHHM.

Onpenenenrve KaTHOHOB M aHMOHOB. KadecTBeHHBIE pEakiMd Ha KATHOHBI
Bojiopona W Oapusi. KauecTBeHHbIE peakIMM HA KAaTHOHBI AIOMHHHUS U MEJH.
KadecTBeHHBIC peaknmuyi Ha aHUOHBI THAPOKCOTPYNIBI M XJOPHUJ -HOHA.
KauectBeHHble peakiivu Ha CyJb(aT aHHOHBI M KapOOHAT aHUOHBHI.

Tema 3. PemieHue pacueTHBIX M IKCIIEPMMEHTAJIBHBIX 32/124 ¢ HCIO0JIb30BAHHEM
nousitusi «PactBopb» (12 yacos).

3amayn ¢ HCHOJB30BAHMEM PA3HBIX CIIOCOOOB BBIPAKEHUS KOHIEHTPALMH
pactBopoB. IlponeHTHasi, moussipHas KoHIeHTpanuu. IIpurotoBieHue pacTBopa
ONpENEIICHHOW KOHLEHTpauu. [IpuroroBnenue pacTBOpOB € 3aJaHHOW MOJISIPHOU
KOHIIeHTpanuen. [IpuroroBieHne pacTBOpPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEH
pacTBOpeHHOro BellecTBa. Pa30aBieHue M cMelIMBaHHE pacTBOPOB. JKecTKOCTb
BosbLIlepeBO OAHOrO TUIA KOHLEHTpauuu B Jpyroil. Peakuuum B pacTBopax
3IEKTPOJUTOB. [ maponus coneut, pH pacTBopos.

MaTepuajabHO-TeXHHYECKOe 00ecleueHne:

Jist 3aHsATHI TpeOyeTcs:

— KJIACCHOE MOMEIIICHHUE;

— IIKOJIbHBIE TIPUHAIEKHOCTH;
— nocobue 175 00yueHusl.

Kax b1t yuanumiicst JOJKEH UMETb:



— TETpajb;
— KaJIbKYJIATOP;
— CIPaBOYHBIE MATEPUAIIBL.

NudopmanuonHoe odecneyeHme:

— http://school-collection.edu.ru - Enmunas  xomiekuus  UGPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB,;

— http://fcior.edu.ru -  ®DenepanbHBIA  TEHTP  WHPOPMAIMOHHO-

oOpazoBarenbHbIX pecypcoB (OLIOP);

— http://him-school.ru - Caarore EI'D u I'MA, y4acTHUKH OJUMITHAI U BCE

0€3 OrpaHMYCHUS] MHTEPECYIOIIUECS OIMbITAMH, METOJUKON M MEeAarorukoi MOryT
M3y4aThb MaTEpUAIbI, pellaTh TEMATHYECKUE TECThI, 3aJaBaTh BOIIPOCHI, IOCEIIATh
OHJIAaNH-BUICOJIEKIMU U KOHCYJIBTUPOBATHCS Y BBIAAIOIIUXCS CIIEUAIIUCTOB;

— http://experiment.edu.ru - Poccuiickuii 00mieo0pazoBaTeIbHbII MTOPTAJL.

Kaaposoe o0ecrieuenue peauzanuu 00pa3oBaTe/IbHON MPOrPaMMBbl.

Ilenaroru,  umeronMe BhICIIIeE  IpodeccHoHaabHOe  0Opa3oBaHUE,
oOJaalore JAOCTAaTOYHBIM MPAKTUYECKUM OIBITOM, 3HAHUSIMU, YMEHHUSIMU H
BBITIOJIHSIONINE KA4eCTBEHHO W B IIOJHOM OOBEME BO3JIOKEHHBIE HA HHX

JIOJKHOCTHBIE 00s13aHHOCTH.

OcHoBHble 0013aHHOCIU Ne0a202d.

— KOMITJIEKTYET COCTaB OOYYarOIIMXCS JACTCKOrO0 OOBEIWHCHHS W MPHUHUMACT
MEpBI 110 €r0 COXPaHEHUIO B TEUEHUE CPOKa O0yUCHUS,

— OCYIIECTBIISICT pean3alliio 00pa3oBaTEIHbHON MTPOTPaAMMBI;

— obecrnieynBaeT Menarorndyecku OOOCHOBAHHBIM BBIOOpP (OpPM, CpPEICTB U
METOJI0B PaboTHI (00yUCHUS ), UCXOAS U3 IICUXO(PU3NUECKOM 11e71ec000pa3HOCTH;

— o0ecrneunBaeT coOJIIOCHUE TIPaB U CBOOO ] 00yJarOIIUXCS,;

— COCTaBIISCT IUIAHBI W MPOTPAMMBI 3aHATHH, 00ECIIEUNBACT X BBIMIOJHEHUE;

BCIACT YCTAHOBJICHHYIO JOKYMCHTAIWIO U OTYCTHOCTD,


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/

— BBISIBIISIET TBOPYECKUE CIOCOOHOCTH OOYydYarolUXCsi, CIOCOOCTBYET HX
pa3BUTHIO, (HOPMHUPOBAHHUIO YCTOMYMBBIX MPOPECCHOHANBHBIX HMHTEPECOB U
CKJIOHHOCTECH;

— MOJACPKUBAECT OJAPECHHBIX U TAJTaHTJIMBBIX OOYYAIOMIMXCS, B TOM YHCIE
JIeTel ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbS;

— OKa3bIBaeT B IMpeJesiaXx CBOEH KOMIIETEHIIMM KOHCYJIbTATHUBHYIO MOMOIIb
poautensM  (JIMIIaM, WX 3aMEHSIOMIMM), a TakkKe JIPYruM IeAarornuyeckum
paboTHHKaM 00pa30BaTEIbHOIO YUPEKICHNUSA;

— BBINOJHSET TpaBUja U HOPMBI OXpPaHbl TpyAa, TEXHUKH O€30MACHOCTU U
IPOTUBOMOXKAPHON  3allUThl, OOEcCeYyuBaeT OXpaHy JKM3HM U  370pPOBbS,
oOyyaromuxcsi B Iepruoi 00pa3oBaTeIbHOTO MPoIiecca;

— ONEPATUBHO M3BEIIAET PYKOBOJCTBO IIKOJIBI O Ka)KIOM HECYaCTHOM CiIydae,
IPUHUMAET MEPBI 10 OKa3aHUIO NIEPBOM JOBpaueOHOM MTOMOLIH.

I[Inanupyemble pe3y/bTaThI:

Ilpeomemmusvie:

— 3HaTh U MTOHMUMAaTh OCHOBHBIE 3aKOHBI U TEOPUU XUMUU, MPUMEHSITH UX MPHU
pEeIIeHNH MPAaKTHUECKUX U PACUETHBIX 3a71a4;

— 3HaTh QJITOPUTMBI PEIICHUs 3a/Jad Pa3HbIX THUIOB, PAa3HBIMH CIOCOOAMU;
pacueTHble (HOPMYIIBI;

— YMETh COCTaBJISITh YPABHEHUSI XUMHUYECKUX PEAKIIUN U BBITIOIHSATH PaCUEThl
[0 HUM, BBITIOJHATH PAcUETHl IS HAXOXKICHUS MPOCTEHIIeH, MOJEKYISIpHOU U
CTPYKTYPHOI (POpMYJT OpraHUYECKUX COCTNMHEHUIA;

— MPOBOJIUTH  CAMOCTOSITEJILHBIM  MOWMCK XMMHYECKOW uHpopMmanuu ¢
UCTIONIb30BAaHUEM  PA3MUYHBIX  HMCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX — W3JAHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOJIb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUH 11 00pabOTKH, Mepeaadn U NMPeACTaBICHUS XUMUYECKONH HHPOpMAITHH
B Pa3IUYHbIX (OpMax;

— WCTIONB30BAaTh TMPUOOPETCHHBIE 3HAHUS W YMEHUS B MPAKTHUYECKOU
NESATETbHOCTH W TIOBCEHEBHOW JKW3HHM MJIi OOBSICHEHHUS XMMHYECKUX SIBICHUM,

MPOUCXOMSIIUX B IPUPOAE, ObITY U Ha IPOU3BOJICTBE;



— ONPEIENICHU BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEeBpaILCHUI B
pa3IMYHBIX YCIOBHIX U OLIEHKH UX TOCIIEICTBUH;

— DKOJIOTHYECKH TPaMOTHOTO TIOBEACHHS B OKpYXKAIOMIEH Cpee; OLCHKH
BJIMSTHUSI XUMHUYECKOTO 3arps3HCHUS OKPYKAIOIMIEH Cpebl Ha OpTraHU3M YeJIOBEKa U
JPYTHE KUBbIE OpPTaHU3MBI;

— 0€30macHOr0 OOpalIeHUsl C TOPIOYMMH W TOKCHYECKHMMH BEIICCTBAMH,
J1a00paTOPHBIM 000PYI0BAaHUEM;

— MIPUTOTOBJICHUE PACTBOPOB 33JaHHOM KOHIEHTpalMh B OBITY U Ha
IPOU3BOJICTBE.

Memanpeomemmuuvie:

— YMEHHE CaMOCTOATEIbHO OINPEACNATh IeNU AEITeIbHOCTH M COCTAaBIATH
IUTaHbI 1eATEIHHOCTH;

— CaMOCTOSITEIbHO ~ OCYILECTBJIATh, KOHTPOJIMPOBAaTH U KOPPEKTUPOBATH
JESITEIIbHOCTb;

— HCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHIXKEHUS! TOCTaBJICHHBIX
HeNel U peaan3aliy MIaHOB e TEIbHOCTH,

— yMEHHE TNPOAYKTHBHO OOLIAThCS M B3aUMOAECMCTBOBAaTH B IpoIEcce
COBMECTHOM JIeATEIbHOCTH, YIUTHIBAThH TO3HUIINU APYTUX YIACTHUKOB JIEATEIHHOCTH;

— BJIAJICHHE HaBbIKAMU TO3HABATEJIbHOM, Yy4e€OHO-HCCIIEOBATENbCKON U
IPOEKTHOM 1eATeNbHOCTH, HaBbIKAMU pa3pelIeHus mpoOem;

— CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY OUCKY METO/I0B PEIICHHUs
MPAKTHYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBHOW  WH(MOPMAIIMOHHO-
NO3HABATEJIbHON AESITETbHOCTH, BKIIIOUas YMEHHE OpPHUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHHUKAX UH(OpMALINK;

— KpUTUYECKH OIICHMBAThb M WHTEPIPETHPOBATh MH(GOPMALHMIO, MOTYydaeMyIO
U3 pa3jIMyYHbIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh CPeCTBA MH(GOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H

OpraHU3allMOHHBIX 3a7ad C COOJIOJICHUEM TPeOOBaHUN SPrOHOMUKH, TEXHUKU



0€30macHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNS, MPABOBBIX M ITHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

— BJIQJICHUE S3BIKOBBIMU CPEACTBAMH - yMEHHE SICHO, JOTUYHO M TOYHO
H3JIaraTh CBOIO TOYKY 3PEHHUsI, HCTIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA;

— BJIAJICHAC HaBbIKAMH TIO3HABAaTEIBHOW pEeICKCHH KaK OCO3HAHMS
COBEpIIAEMbIX JICUCTBUHW W MBICIUTENBHBIX IPOIECCOB, HUX pE3yJbTaTOB M
OCHOBAHHWM, TPaHUIl CBOETO 3HAHWSA M HE3HAHUS, HOBBIX IMO3HABATEJIBHBIX 3a7a4 U
CPEIICTB UX JOCTHIKEHUSI.

Jluunocmmuuie:

— cpOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH,

— cOpMHUPOBAHHOCTH ~ OCHOB  CaMOpPa3BUTHUS U  CAMOBOCIIUTAaHUSA B
COOTBETCTBUHM C OOIIEYETOBECUECKUMHU IIEHHOCTSIMU U HJCallaMH T'PaKIaHCKOTrO
oOIIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBbHOH, TBOPUYECKOW U
OTBETCTBEHHOMU JI€ITEIbHOCTH;

— HaBBIKU COTPYJAHHYECTBA CO CBEPCTHUKAMHU, B3POCIBIMU B 00pa30BaTEeIbHOM,
y49eOHO-MCCIIeI0OBATEIBCKON ACATEIBHOCTH;

— TOTOBHOCTH M CHOCOOHOCTH K  0Opa3oBaHWIO, B TOM  YHCJC
caM000pa30BaHUI0; CO3HATEILHOE OTHOIICHHE K HEMPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEMIHOW MPOdeCCUOHATIBHOM U OOIIECTBEHHOM IESITEIbHOCTH;

— OCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OCTETHUKY HAYyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

— MPUHATHE U pPeaM3alUI0 LEHHOCTEH 370pOBOT0 M 0O€30MmacHoro oodpasa
KU3HH,

— OCO3HAHHBIA BBIOOp Oymymielt mpodeccuu W BO3MOXKHOCTECH peaau3ariu
COOCTBEHHBIX JKU3HEHHBIX TUTAHOB;

— cOpMHUPOBAHHOCTh HAKOJOTHYCCKOTO MBIIUICHUS, TTOHUMAHUS BIIHSHUS
COIMAJIBHO-DKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TMPUPOTHON W COIUMATBHOU

CpPEIIbI.



O:xuaemble pe3yJbTaThI 0CJEe H3YUYEHUS] TeM POrpaMMbl

Yyammiica 1oJKEeH 3HaTh

Yyanmuiics T0KEH YMETh

PacueTsr mo xumudeckum Ghopmynam

IIOHUMAaTb CMBICJI XUMHUYCCKHUX

TEPMHHOB:  BEIIECTBO,  XUMHYECKHIMA
JJIEMEHT, aTOM, MOJIEKYyJa; MPUMEHSTH
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHU TIPU
pelIeHNH 3ajady, OIpe/IeNIiCHHE
MOJIEKYJISIpHOW (DOpMyIbl BemiecTBa IIo
MAacCOBBIM JIOJISIM AJIEMEHTaM, Mo o0mien

dopmyne kiacca, MO MPOAYKTaM €ro

roperusi  (pa3jokeHWsi), Ha OCHOBE
00111ero ypaBHEHUS PEaKIINU;
Brruncnenus 1o YpaBHEHUSIM — ONIPEJICIICHAEe  MacChl  NPOAYKTa

XUMHNYCCKUX peaKuHﬁ

peakuuu M o0beMa rasza 1o U3BeCTHOU

Macce  OJHOTO U3  pearupyronmx
BEILIECTB,;
— OIpEJIENICHHE JIOJIH BBIXOJIa

NPOAYKTA pEAKIMU OT TEOPETUUECKHU

BO3MOXKHOTO;  ONpEIENIEHHe  MacChl
(oObemMa raza) mpoAyKTa peakiuh TIOo
U3BeCTHOM Macce (00beMy) OTHOTO U3
pearupyromux BEIIECTB, COISPIKAIIETO
OTIpEICIICHHYIO 100 IPUMECEH;

— OTIPEACIICHUE MacChl OJHOTO U3

IMPOAYKTOB PEAKIMH 10 H3BECTHBIM
MaccaM pearupyroiux BEIIeCTB, OJHO U3
KOTOPBIX JIaHO B U30BITKE;
— OmpeJeICHNe cocTaBa
MHOTOKOMITOHEHTHBIX CMECEH;

— INIAaHUPOBATh, IIOATOTABIMBATL H




Yyamuiicst 1oKeH 3HaTh

Ydaamuiics 10JKEH YMETh

IMPOBOJAUTE XUMHNYCCKHUC DKCIICPUMCHTHI C
BCIICCTBAMH, OTHOCAIINXCA K OCHOBHBIM
KJIaCCaM HCOPIraHUYICCKUX COG,ZII/IHGHPlfI;

— OIIPCACIICHUCM HCOPraHU4YCCKUX
BCIICCTB B MHIWBUAYAJIbHBIX pPaCTBOpax

OTHX BCIHICCTB,




Yyamuiicst 1oKeH 3HaTh

Ydaamuiics 10JKEH YMETh

Pemenune pacyYeTHBIX
HKCIEPUMEHTAIbHBIX 3aj1a4

HUCIIOJIb30BAaHHUCM ITOHATHA «PaCTBOpLI»

C

— XapaKkTepu30BaTh METO/IBI
XUMUYECKOM  Hayku  (HaOmroleHue,
CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHUE) U
UX POJIb B TIO3HAHUU TIPUPO/IBI;

— NIPOBOJUTh XUMHUYECKHUE OIBITHl U
OKCIIEPUMEHTBI M OOBSCHATH  HX
pe3yNbTaThL;

— pemarthb TUIIOBbBIE pacueTHble
3aJla4yM: ONpeAeSIEHUE MAacChl 1 MaCCOBOM
JOJIM  PAacTBOPEHHOTO  BEUIECTBA B
pacTBope, MOJIy4YeHHOM pa3HBIMU
crocobamMu (pacTBOPEHHEM BeEIIeCTBAa B
BOJIC, CMEIINBAHUEM PACTBOPOB PA3ZHOMN
KOHIICHTpaLUH, pa3baBieHHEM u
KOHLIEHTPUPOBAHUEM PACTBOPA);

— OIpe/ieNieHne KOHIICHTPAIUH
pacTBOopa, IOJYYEHHOIO  CIIMBAaHHEM
HECKOJIbKMX  PacTBOPOB  H3BECTHOM
KOHIICHTpAIINH; BBIYHCIICHUE
KOHIIEHTpauu  pasz0aBisieMoro  (WJjH
KOHLEHTPUPYEMOI'0)  pacTtBopa IS
MOJIYYECHUS cMecHu 3aJlaHHOM
KOHIICHTpaLHH;

— ONpEe/IeNICHHEe  COCTaBa  CMECH,
MOJyYEeHHOW TIPU CIIMBAaHUU BEIECTB,
OJIHO M3 KOTOPBIX B3aUMOJEUCTBYET C
BOJIOM;

— OIPEACIICHHE COCTaBa CMECH MpHU
pPacTBOPEHHUH ra3a; OIpeJielIeHne COCTaBa

CMECH TpH CIHMBAaHUHA PEArupyrolImux

JIpYT C APYrOM PacTBOPOB;







MeTtoauueckoe odecrneyeHne NporpaMmbl

[Ipu oO0ydeHHMM WHCHONB3YIOTCS OCHOBHBIE METOJIbl OpraHHM3alld U
OCYUIIECTBJICHUSI  y4yeOHO-TIO3HABATENbHOW  pabOThl, TaKHUe Kak CIOBECHBIE,
HarJsAHbIe, TPAKTHUYECKHWe, UIPOBBIC, OOBSCHUTECIbHO-WILIIOCTPATUBHBIE U
poOJIeMHO-TIONCKOBBIE. BbIOOp MeTo/0B  (cOCOOOB) O0OOy4YeHHS 3aBUCHT O
NCUXO(PU3NOIOTMYECKUX, BO3PACTHBIX OCOOEHHOCTEH neTed, TeMbl U (HOPMBI
3anatuid. [Ipu 3TOM B mporecce 0OydeHHsI BCe METOJIbI peaju3yroTcsl B TeCHEHIIen
B3aMMOCBSI3M. MeToiiKa MPOBE/ICHUS 3aHATUH MPE/IoIaraeT MOoCTOSHHOE CO3/IaHHe
CUTyalluil YCHEIIHOCTH, PagOoCTh OT TPEOJOJICHUS TPYAHOCTEH B OCBOCHUU
U3y4aeMOoTo MaTepuaa.

®opMbl OPraHU3aNUU 3AHATHS:
[Tenarorndeckue TEXHOJIOTUU, UCTIOIB3YEMbIE B 00pa30BaTEILHOM MIPOIIECCE:

1) TexHoyoruss  TPOOJIEMHOTO  OOYYEHHS —  YYHTEIb KOHCTPYHUPYET
UCCIIEIOBATENbCKYIO 3aJady, a Y4YeHUK HIIeT crnocod e€ pemieHus. B TpynHbIX
Clly4asiX y4eHHKaM HeoOXOJIMMO MOMOYb, HO TaK, YTOObI COXpPaHUTh BO3MOXXHOCTb
TBOPYECKOTO MBILIJICHUS.

2) TexHOJ0THsI pa3HOYPOBHEBOTO OOYUYCHHS - MCIIOJIb3YETCS TPH BIMIOJTHEHUH
nuddepeHIMPOBAHHBIX 3aJJaHUM, PACCUMTAHHBIX HA Pa3HbIe M0 YPOBHIO MOATOTOBKHU
IPYIIIbl yYAIIUXCS.

3) 3mopoBbecOeperamIie TEXHOJOTHH, MPEAYCMATPUBAIOIINE  CO3/IaHUE
ONTUMAJBLHON  3J0poBbecOeperarmiel cpeapl, OOecreuuBarolied OXpaHy U
yKpemieHue  (PU3UYecKoro, IMCHUXMYECKOTO W HPABCTBEHHOTO  3/I0pPOBbS
BOCITUTAHHUKOB.

4) UudopMaliioHHbIE TEXHOJIOTUH, MPEIyCMATPUBAIOIINE COBOKYITHOCTh
YCIJIOBUI, CTIOCOOCTBYIOIIMX BOSHUKHOBEHUIO U PA3BUTUIO TIPOIIECCOB 3PHEKTUBHOTO
MH(OPMAIMOHHO-YY€OHOTO B3aUMOJICUCTBUS MEXAY OOy4aeMbIMH, MeIaroraMu u
CpellcTBaMH HOBBIX MH(GOPMAIIMOHHBIX U KOMMYHHKaMOHHBIX TexHonoruit (UKT).
HUKT cmocoOcTByeT WHTETpalMu pa3inyHbIX HAMpaBICHUN 00pa30BaTEIBHOTO

npoiiecca, MOBbIMAeT ero 3QPEKTUBHOCTD U KAYECTBO.
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COopHUK 33724 U YIpa)KHEHUH MO XUMHUU JJIS IIKOJIbHUKOB U a0OUTYPHEHTOB.
Ky3bemenko H.E., Epemun B.B. M.: 2001 - 544 c.

CrpaBOYHMK IIKOJBHUKA [0 XMMUU C pelieHneM 3anad. 8-11 kmaccel. Jlnne
B. JIutepa U]/ 2014- 192c.

Xumus. bonbiioit cOOpHUK TPEHUPOBOYHBIX BAPUAHTOB MPOBEPOUHBIX PabOT

st moarotosku K BITP. 8 kimace. ACT 2021- 206¢.
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