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Pasnen 1. Komniekce 0CHOBHBIX XapaKTEPUCTHK NPOrpaMMbl

1.1. [losicHUTEJILHAA 3ANMMUCKA

JlononHutenpHas  obmieobpa3oBaTenbHas — NporpaMMma  —  JIOMNOJHHTENbHAs
obmmeobpa3zoBarensHas (o0epa3BuBaomas) nporpamMa «JIeTHsss MOATOTOBKA MO XUMHH.
Nel» (9 knacc) HanpaBieHa Ha YAOBIETBOpPCHME 0Opa3oBaTeNbHBIX nOTpebGHOCTEH
obyuatomuxcs B riaHe noarotosku k OcHoBHoMmy locymapctsenHomy Jxsameny (OI'3) no
xumuu. [Iporpamma mospoinser oOyyaroLMMCs LEACHANPABIEHHO HCIIOJIb30BAaTh MaTepHaIbl
mporpamMMel M (dopMar obydeHHs KaK JONONHHTENbHYIO NOATOTOBKY K TOCYIapCTBEHHOH
uTOroBoif arTecraumu B Qopmare OcHosHoro T'ocymapctBenHoro Jksamena (OI'D) mo

npeaMeTy «XUMHUI».

1.1.1. AKTYyalabHOCTD

HeobxoaumMocTs pa3paboTKy DONIONHUTENBHOH 001e06pasoBaTeibHOH NMPOrpaMMBl
06YCIIOB/IEHA 3aIIPOCOM CO CTOPOHBI 0BYYAIOMMXCA U MX POIMTENEH Ha HEOOXOIMMOCTE
pea3aliy HHAMBHIYaTbHEIX 00Pa30BaTENbHBIX 3aMPOCOB, YAOBICTBOPEHNUS
MO3HABATENBHBIX MOTPEOHOCTEH MO MPEAMETY.

JlononHuTeNbHas 061ieo6pa3oBaTeibHas IporpaMma paspaboTaHa Ha OCHOBE psza
HOPMaTHBHBIX JOKYMEHTOB, ONIPEETIAOLIMX IPABOBBIC NMO3UIUHU M CTPATErHieckue
TIEPCTIEKTHBBI PA3BUTHS NOMOJHHTENLHOTO 00pa3oBaHys B Poccuiickoit @enepauu:

o denepanbHblii 3axoH Poccuiickoit denepauuu ot 29 neka6ps 2012 roma Ne 273 —
®3 «O6 obpazosanuy B Poccuiickoit deaepauuny»;

o TMpukas MunucTepcTBa npoceemlenus PO ot 27 vronis 2022 . N 629 «O6
yrBepxaeHnH Ilopsaka opraHu3aly H OCYIIECTBICHHS 06pa3oBaTeNbHOI IeATENLHOCTH IO
JIOTIOJIHUTENILHBIM 00111e00pa30BaTebHBIM IPOrpaMMam»;

e IloctaHoBienue IJIaBHOTO TrOCYAapCTBEHHOTO CaHMTAapHOro Bpa4a PO ot 28
cenrabps 2020 r. Ne 28 «O6 yTBEpXNEHHM CaHUTAPHBIX MpaBHIl CIT 2.4.3648-20
"CaHHTapHO-3NTHIEMHOJIOTHYECKHE TPeOGOBaHUs K OPraHM3alUUsM BOCITUTAHUA u 00Oy4eHHs,
OTZBIXa M O3OPOBJIEHHS JETEN H MOJIONEKHN;

e Crparerus pa3sBHTHsS BOCIMTAaHHS B Poccuiickoll denepanuu Ha mepuox xo 2025

rofa, yTBEPKACHHON pacropsHKEHHEM TpaButenscTBa PO ot 29 Mast 2015 1. Ne 996-p;



o Pacnopsxenue Ilpasurenscra PO ot 31 mapra 2022 1. Ne 678-p O6 yTBepKACHUH
KoHuenuuy pa3sBUTHS JONOJHUTENbHOTO oOpasoBaHua geteif no 2030 r. u muaHa
MEpOTIPUSTHI M0 €€ peau3alyH;

o 3akoH Pecrry6muxu Tarapcrtaun ot 22 uions 2013 roaa Ne 68-3PT «O6
o6pazoBanuu» (B pen. 3akoHos PT ot 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® VCTaB YACTHOTO YUPEXAEHHUS JOMOMHUTENBHOTO 06pa3oBanus «OHiaiH-1IKON

NOATrOTOBKH K 3k3aMeHaMm « YMHAJS HIKOJIA».

1.1.2. OTauunTebLHBbIE 0c00€HHOCTH NPOrpaMMbl H HOBH3HA

JlanHas o6pasoBaTenbHas mOporpamMMa paspaboTaHa ¢ Y4YETOM COBPEMEHHBIX
TeHIEHUMI U TIepCIIEKTHB Pa3BUTHS JUCTaHLMOHHOTO 0bydenus. [IporpamMma obecmieunBaeM
NMEepCOHATH3UPOBAHHbI W MHHOBALMOHHBIH momxon k obpasoBanuio. Iloaxon, B CBOKO
oYepeib, OCHOBAH Ha OOLIMPHOM MEJAarOrM4€CKOM OMBITE aBTOPOB U ABNAETCA YHUKAIBHBIM

NPOAYKTOM, YB)KAIOIIUM aBTOPCKHE NpaBa.
1.1.3. Aapecat nporpaMMbl

TIporpamma opueHTHpOBaHa Ha ofyuarowmuxcs 14— 16 ner u c(hOpMHpPOBaHA C YYETOM
CHXOJIOrO-TIeIarorudeckux ocobeHnocTel pa3puTus geTei. CocTaB Kypca XapaKTepH3yeTcs

KaK pa3HOBO3PACTHBIN U MOCTOSHHBIIA.
1.1.4. ®opma o0y4uenns

OuHasi, C IPHMEHEHHEM TUCTAHIMOHHBIX 06pa3oBaTENbHBIX TEXHONOTHi 1

3NMEKTPOHHOTO O0yYEHHS.

1.1.5. O6bem IIporpamMMbl
IIporpamma paccydTaHa Ha 8 HeieNb 00y4eHuA. O6BeM MporpaMMel cocTaiser 17

aKaeMHYECCKHUX YacoB.

1.1.6. Ocof6eHHOCTH OpraHU3aLnA 00pa3oBaTeJLHOIO Npouecca

1.1.6.1. ®opma peaausanuu IlporpaMmel



Pazgen 1. KoMniiexc 0CHOBHBIX XapaKTepHCTHK NPOrPaMMbl
1.1. ITogcHuTenLHAA 3aMMcKa

1.1.1. AkTyansHoCTb

1.1.2. OTnunTensHble 0COOEHHOCTH MPOrpaMMEl M HOBU3HA
1.1.3. Anpecar nporpammsl

1.1.4. ®opma obyueHus

1.1.5. O6wem IIporpaMmel

1.1.6. OcobeHHOCTH OpraHU3alMi 06pa30BaTeILHOrO Mpollecca
1.1.6.1. ®opma peanuzanuu IIporpaMmsl

1.1.6.2. Opranu3zauuoHHbIe ()OPMBI 0OyHIEHHS

1.1.6.3. PexxuM 3aHATHIA

1.2. Lens 1 3aga4y nporpamMmel
1.2.1. Llens [Iporpammer
1.2.2. 3apauu IIporpamMMsl
JlocTHeHHe OCHOBHBIX Leneit [IporpaMMel NIpeArIonaraeT pelleHre Caeayrommx
B3aMMOCBSI3aHHBIX 3a]a4.
1.2.2.1 TIpeameTHBIE
1.2.2.2. MeTanpeaMeTHEBIE
1.2.2.3 JIuuHOCTHEBIE
1.3. Coneprxanue NMporpaMMel
1.4. [InaHupyeMble pe3yabTaThl
1.4.1. JInyHOCTHBIE PE3YIETATHI
1.4.2. MeTtanpeaMeTHEIE PE3YNIbTaThl

1.4.3. [IpeaMeTHBIE PE3YILTATHI

Paznen 2. KoMmuiexe oprann3alioHHO-1eJarornyeckux yCaoB i

2.1. Kanengapusiii yuebHbii rpaduk

2.2. Vcnosusi peanusalyiy IporpaMmel
2.2.1. MarepuanbHO-TEXHHYECKOE ObecTeyeHne
2.2.2. UndopmaumoHHoe obecreyeHne

2.2.3. KagpoBoe obecrieyeHre nporpaMmai:



2.3. ®opMBl KOHTPOJIA U aTTECTALMH
2.3.1 OueHOUHEBIE MaTEPHAIBI
2.4. Meroau4ecKkue MaTepHasl
2.4.1. Metoap! 06y4deHus:
2.4.1.1. Ilo MCTOYHUKAM U crocobaM nepenayu HHGOpMaLuH:
2.4.1.2. TTo xapakTepy METOJOB NIO3HABATEIBHOMN JEATENBHOCTH:
2.4.1.3. o xapakrepy AeSTENbHOCTH 00yYaromuXcs:
2.4.1.4. ITo xapakrepy AMJAKTHYECKUX 3a/1a4:
2.4.2. MeTtoas! BOCITUTaHHS:

2.4.3. Ilenaroruyecke TEXHOJIOTHH
ITpuioxenue 1. KanennapHo-y4ueOunii rpagux

Ipunoxenue 2. [lepeueHs PeKOMEHIOBAHHBIX Y4eGHBIX H METOAMYECKUX MATEPHAJIOB,

IeKTPOHHLIX 06pa3oBaTeabLHBIX pecypcos (JOP)



I'pynnoBas win HHAWBUAYaNIbHAs paboTa; paboTa ¢ aBTOPCKUMH 3aJaHUSMU,
U3y4eHHEe COJAEPKAHUA U MPUMEHEHUS (aKTOB B KOHKPETHBIX TEKCTaX, OTBETHI Ha
NIOCTaBJIEHHBIE BOIPOCHI KaK PE3yNLTaT CaMOCTOATENIBHOTO PELICHHS IPEAMETHBIX 3a]a4 U

aHaJM3a JAaHHBIX, PELICHHE TECTOB, HAMMMCAHUE OTBETOB B 3aJaHUAX C Pa3BEPHYTHIM OTBETOM.

1.1.6.2. OpranuszauMoHubie HopMbl 00yueHHs

O6yuenue no [Iporpamme npexncraBnseT coboii 3aHATHS 110 TEOPUH M NIPAKTHKE.
3aHATHS MPOBOMATCS C UCIOIE30BaHUEM ayIMOBH3YaIbHOTO popMaTa, CHHXPOHHOM U
aCHHXPOHHON koMMyHHUKali. COCTaB Kypca XapaKTepH3yeTC KaK Pa3HOBO3PACTHEIM,

MOCTOSHHBIH.
1.1.6.3. Pexxum 3aHaTuil

Hpo,uonmmenbuocrb 3aHATUH H3MEPACTCA B aKaACMHAYCCKHX Jacax. KonuuectBo
Y4YacoOB B HENEITIO BAPBUPYETCA B 3aBUCUMOCTH OT KOJTUYCCTBA 3aHATHH B HEAENIO, OT

CIIOXXHOCTH MaTepuana, TpPaHCIHPYEMOTO Ha 3aHATHH.
1.2. Hennb 1 3a1a4M NPOrpaMMBI
1.2.1. Heas IIporpammel

CuCTEeMaTH3UpOBATh U YIIMyOHTh 3HAHHA Y4YallluXCs O BEIECTBAX, UX COCTaBe,
CBOMCTBaX Y MpEBpalIeHUsX, a TAIOKE O 3HAYEHHH XMMHH B XXW3HH HEIOBEKA U pasBUTHH
TexHooruii. [IporpamMma HarpaplicHa Ha pOpMHUPOBaHHE MPOYHBIX TIPEAMETHBIX
KOMIICTEHIHH, pa3sBUTHE HABEIKOB PEIICHHS PACUECTHBIX H SKCIIEPUMEHTANBHAIX 3a/1a4 1

MOArOTOBKY K ycrnemHo# caade OI'D no xumuH.
1.2.2. 3apauu ITporpaMMsI
JTOCTHKEHHE OCHOBHEIX Liene [TporpaMMBbl MPEATIONaraeT peteHne Cely otHX

B3aMMOCBA3aHHBIX 3aJa4.

1.2.2.1 IIpenMeTHbIE
® y3HATh OCHOBBI TEOPETHYECKOH XMMUHU;

® y3HATh NMpEAMET XUMHUH, MECTO XUMHH B €CTECTBO3HAHUH,



® y3HaTh BaXKHeiIINe XMMHYECKUE TOHATHUS;

® y3HaTh OCHOBHBIE THIIBI peaklui B HEOPraHHYECKOH U OPraHU4ECKOH XHMHH;

® HayuyuThCs NpuUMeHATh mnepuopmyeckud 3axoH .M. Menneneesa, Tabnuiy
PacTBOPHMOCTH M PAA aKTHBHOCTH METAJIJIOB;

® HayYHTHCS PacCUUTHIBATh MaCCOBYIO AOJIO IEMEHTA B COCAMHEHHUM;

® Yy3HaTh OCHOBHBIC TEOPHM XHMHMHU: CTPOCHHMs aToMa, XHMHYECKOH CBA3H,
3NIEKTPONTHUTHUECKON QUCCOLMALIMH, CTPOEHHS OPraHUYECKUX COEIUHEHHH,

® y3HaTh KJIACCH(HUKALMIO U HOMEHKIATYpy HEOPraHHYECKMX M OPTraHMYECKHX
COEIMHEHUI;

® Y3HATh BELIECTBA U MaTepUalibl, IUUPOKO MCIIOJIB3YEMBIE B IIPAKTHKE;

® y3HaTh CrenrduKy HOpMAaTUBHBIX aKTOB M KOHTPOJIbHO-H3MEPHUTENBHBIX
MarepuanoB Ha OI'D 1o xumuu.

® OBNIAJETh OCHOBHEIMM XHMHYECKUMH NMOHATHIMH U ACPUHHIMAMH,

® OBNAJIETH XMMHYECKOH KOMMETEHUMEN BBITYCKHUKOB TIPH BhITONHEHNH yacTu C
9K3aMEHaLMOHHON paboThI.

® OBNAJIETH NIPOYHON Ga30i yMeHUH 10 CHCTEeMATH3alMK Pa3sHOO0pa3HOH

XUMHUYeCKoH MHPOpMALIUH.
1.2.2.2. MeTanpeaMeTHbie

e pa3BHBaTh Y 06YYAIOMUXCS CIOCOGHOCTh CAMOCTOATENLHO CTABUTh YYeOHBIC LIENH,
dbopMyTMpOBAaTh 3a[1auH, a TAKKE MOLIEPKMBATH HHTEPEC U MOTHBAIIMIO K NIO3HAHHUIO.

® Pa3BUBATH JIOTHYECKOE U KPUTHUECKOE MBILICHHE, YMEHHE aHAIM3UPOBATD,
KNacCH(ULMPOBATD, BHISBIATH 3AKOHOMEPHOCTH ¥ CTPOUTE apTyMEHTHPOBAHHEIE BEIBOJBI.

® popMHpOBaTh yMeHHE IPHEKTHBHO NPUMEHATb 3HAHUSA H HAaBBIKH JUIA PCHICHHA
yueOGHBIX 33/1a4, BK/II0Yas HECTAHJAPTHBIE CUTYalUH.

@ Pa3BHBATh SMOIMOHAILHBIA MHTENIEKT, HABBIKH KOMAHIHOH paboThl, yMEHHE
JOTOBAPUBATHLCS, PELIATh KOH(IMKTBI X apryMEHTUPOBATH CBOKO NOSULMIO.

e CrI0COGCTBOBATH Pa3BHTHIO YHHBEPCABHEIX HaBbikOB XX BeKa, TAKHX KaK
caMOOpTraHH3aLHsl, KOMMYHHKaL¥s H KOOTepaLus.

® TIOBHILIATS YPOBEHD UPOBOI IPaMOTHOCTH, 06y4aTh 3¢ PEeKTHBHOMY

ucnonb3oBaduio KT u MOMCKOBBIX CHCTEM, a TAKXKC pa3BHUBAaTh MEIUaKOMITETCHIIMH.

1.2.2.3 JIuUHOCTHBIE



® BOCITUTHIBATh YBAXUTEIBHOE H OTBETCTBEHHOE OTHOILEHUE K CBOEMY OCO3HAHHOMY
BBIOODY;

® (popMHPOBATH BHYTPEHHIOK MO3ULHMIO 00y4YaroLIerocs Ha ypoBHE NOJIOXKUTENBHOIO
OTHOLIEHHS K YUeOHOI 1eATENLHOCTH, TOTOBHOCTH U CMOCOGHOCTH K CaMOPa3BUTHIO,
caMo00pa30BaHHIO, CAMOBLIPAXKEHHIO U caMopealln3aliy;

® OpUEHTHPOBATh O0YYAIOIMXCS Ha TOHUMaHHe IPUYHH ycTexa B yuebHol
IEATENbHOCTH, OTBETCTBEHHOE OTHOLIEHHE K NPOLIECCY U Pe3yNIbTaTy CBOEH
NEATENLHOCTH, B TOM YMCIIE HA CAMOAHANM3 W CAMOKOHTPOIb PE3YNLTATa, HA aHANIU3
COOTBETCTBUS PE3YJILTATOB TPeOOBaHHAM ITOCTaBIEHHON yueBHO# Leny;

® pa3BUBATh OCO3HAHHOCTE BHIOOpA U MOCTPOEHUA HHAMBHIYANLHOH TPACKTOPHH
o6pa3oBanus Ha 6ase OPUEHTHPOBKH B MUpe NpodeccHii ¥ MpodecCHOHANTBHBIX
IIPENMOUTEHHI, C Y4ETOM YCTOHYMBEIX II03HABATEIbHBIX HHTEPECOB,;

® (hopMHpPOBaTh LIENTOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHON MPAKTUKH, YUUTHIBAIOLIHE COLMANIBHOL,
KYJABTYPHOE, SI3LIKOBOE, JyXOBHOE MHOroo6pasue COBPEMEHHOTO MUPa;

® GOpMHpPOBaTh KOMMYHHMKATHBHYIO KOMIETEHTHOCTDb B OGIICHUH ¥ COTPYAHHYECTBE
CO CBEPCTHMKAMH, JETbMH CTapLIero ¥ MIIAAIIEro BO3pacTa, B3pOCIBIMH B Npouecce

06pazoBaTeNbHOMN, YueGHO-HCCIEN0BATENLCKOMH, TBOPUECKOH U APYTHX BUIOB JCATENEHOCTH.

1.3. Conepsxanue nporpamMmmbi

Monyasb 0. Kak 3anumarscs Ha Jlerneii noaroroske?

Teopus: MoJiy/b NOCBSILEH 3HAKOMCTBY YUEHHKa C KyPCOM H C OCHOBaMH 00Y4eHHL.

IpaxTuka:

Moayas 1. O6mas XuMHs

Teopus: B s3tom Mozy/e Mbl NO3HAKOMUMCH C XMUMHEN KaK ¢ HayKoOM.

Ipaxruxa: [IpakTHKa HaMpaBIcHa Ha PELICHUE MEPBBIX 6 3apannit KUM OI'D.

Monynn 2. XuMuyecKue 3a1a49u

Teopml: B nannoMm MoayJie U3yvJaroTCA pacyeThl CBSI3aHHBIC C XHMHUY9ECKUMU pEaKLUAMH,
MOHSITHE KOIMUECTBA BELLECTBA U HUCIOJIb30BAHHE 3TOro0 MOHATUA AJisl PELICHHUA TUITIOBBIX

sagay KM OI'D. Takxe B MOAy/Ie pa3GUparoTCs 3a1a4H Ha pacieT Maceel YUCTOTO



BEIIECTBa U MacCOBOH JOIH NPUMECEH.

IIpaxTuka: [IpakTika HanpaBneHa Ha pelieHue 3aganuii 18, 19, 22 KM OI'3.

Moayias 3. XHMHUSA U )KH3HB

Teopus: B nanHoM Monyie pa3bUparoTCs METORBI PabOTH ¢ XUMHYECKMMH BEeLECTBAMH IS
HX pa3fieNieHHs] /UK TIPOBEJCHHUT XUMHYECKHX SKCIIEPAMEHTOB B paMKaxX paboThI B
naboparopuu. Takxe B Moxyne pasbuparorcs 6a30Bble paBHiIa 1o pabore C BELIECTBAMH B
ObITY.

IIpaxTuka: IIpakTyka HanpaBieHa Ha pelleHue 3aganuii 16 u 23 KM OI'D.

Moayins 4. PpdexTNBHASI NOATOTOBKA

Teopml : B nanHoMm MonyJie pa36npa}o'rca Pa3sIUYHBIE COBETHI IT0 NTIOATOTOBKE H ITOMOLIH
YY€HHKaM B CO3JaHUH 3(1)(1)CKTI/IBHBIX yCJIOBPIﬁ MOATOTOBKH, a TAKXKE YMEHBIICHHIO CTpECCa
nepen 3k3aMeHaMu.

IIpakruka: [IpaxTiika HampaBlieHa Ha penleHue Beex 3afanuit KUM OI'D.
Kontpoae

JloMalllHHe 3aJaHus.

1.4. I[InanupyeMble pe3yabTaThl

TInanupyeMbie pe3ybTaThl — COBOKYIHOCTb METANPEAMETHBIX M MPEAMETHBIX

KOMIIETEHLM#H, TpHoBpeTaeMbIX 0ByyalomUMuCA B X01€ 0cBOeHHs TIporpaMmel.
1.4.1. JIM4HOCTHDBIE PE3YyILTATHI:

O6yyaromuics CMOXET:

® BOCIIMTBIBATH YBAKUTEIBHOE H OTBETCTBEHHOE OTHOIICHUE K CBOEMY OCO3HAHHOMY
BbIOODY;

e hOpMHPOBATL BHYTPEHHIOIO MO3HLKIO 00Y4aIoMWerocs Ha ypoBHE MONOKHTENBHOTO
OTHOIIEHHS K YUeGHO#M JIeATETHHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K CaMOPa3BUTHIO,
caM006pa30BaHHIO, CAMOBEIPAXEHHIO H CAMOPEANH3ALUH;

® OpHEHTHPOBATh OOYHAIOIIMXCS HA MOHUMAHKE MPHYHH yCTIEXa B yuebHOH

neaATeJIbHOCTH, OTBETCTBEHHOC OTHOILIEHHE K IPpOLECCY H pe3ynsTaTy CBOCH



JeSTeNbHOCTH, B TOM YHCIIE HAa CaMOAHANIU3 H CAMOKOHTPOJb Pe3yibTaTa, Ha aHaJIu3
COOTBETCTBUA PE3YNLTATOB TpeOOBaHUAM MOCTaBIEHHOH yueOHOH Leny;

® pa3BHBaTh OCO3HAHHOCTH BEIOOPA M MOCTPOCHHS MHAMBUAYANIBLHON TPACKTOPUH
o6pa3oBaHus Ha 6a3e OpHEHTHPOBKH B MHpe Npodecchii U MpodecCHOHANBHBIX
NpEANOUTEHHH, C YUETOM YCTOWYMBEIX II03HABATENBHBIX MHTEPECOB;

e (POpMHMPOBATH LETOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOH MPaKTHKH, YUHTHIBAIOILHE COLMATBHOE,
KYJILTYPHOE, A3BIKOBOE, JYXOBHOE MHOT000Opasie COBPEMEHHOTO MUDA;

® (hOPMHPOBATH KOMMYHHKATHBHYIO KOMIIETEHTHOCTD B OOLIEHHH U COTPYIHHYECTBE
CO CBEPCTHHKAMH, JIETBMH CTapIIEro M MIAALIEro BO3pacTa, B3pOCIEIMU B NPOLECCE

06pa3oBareNnbHOM, yueGHO-HCCIIEA0BATENbCKO, TBOPYECKOH U APYTHX BUIOB JEATENBHOCTH.

1.4.2. MeTranpeaMeTHbIE Pe3yJIbTATHI:

VYuyamuecs cMoryT:

® pa3BHBaTh y 06YYarOLIMXCA CIIOCOOHOCTh CAMOCTOATENBHO CTaBHTh yueOHbIE LieNH,
bOpMyJIHpOBATh 3a/jauH, a TAKXKE NOJIEPKUBATL HHTEPEC U MOTHBALIHIO K NO3HAHUIO.

® pa3BUBATH JIOTHYECKOE U KPHUTHIECKOE MBIIIIEHHE, YMEHHE aHATM3HPOBATh,
KIacCH(ULUPOBATD, BbISBIATH 3aKOHOMEPHOCTH U CTPOUTH APryMEHTHPOBAHHBIE BHIBOABI.

o (opMupoBaTh yMeHHE PPEKTHBHO MPUMEHSTH 3HAHNS W HAaBBIKH JUIS PELIECHHS
yueBHBIX 337124, BKJII0Yas HECTAHJAPTHBIE CHTYaLHH.

® pa3BMBATh SMOLMOHAIBHEI HHTEIIEKT, HABBIKM KOMaHIHOH paGoThI, YMEHHE
JIOTOBapUBAThLCS, peIlaTh KOH(IMKTH ¥ apryMEHTHPOBATh CBOIO MO3UIHIO.

® C110coBGCTBOBATH PA3BUTHIO YHUBEPCANBHBIX HaBBIKOB XX Beka, TaKuX Kak
caMOOpraHu3aLys, KOMMYHHKALHS ¥ KOOTIepaLus.

® NOBHIIATH YPOBEHD LIM(POBOH rPaMOTHOCTH, 00y4aTh IPPEKTHBHOMY

ucrnoinb3oBaHuo UKT H MOMCKOBBIX CUCTEM, a TAKXKE pa3BHBATD MeaUaKOMIICTCHIHH.

1.4.3. IlpeameTHbIE PE3YJILTATHI:

Vyamuecs cCMOryT:
® y3HaTh OCHOBbI TEOPETHUECKOH XUMHUH,;
® y3HATh NpeMET XUMHM, MECTO XHMHH B €CTECTBOSHAHHUH;

® y3HaTh BaXKHEHIIHEe XUMHYECKHE TTOHATHS,
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® y3HATh OCHOBHBIE THIIbI pEaKLUi B HEOPraHUYECKOH U OPraHUYECKOH XUMHH;

® HayuyMThCAd TIPUMEHATh MNepuoanyeckuit 3akoH J.M. Menneneera, Ttabnuuy
pPacTBOPUMOCTH U PsiJi aKTUBHOCTH METAILIIOB;

® HayUHTHLCS PACCYHUTHIBATH MACCOBYIO JOMIO 31IEMEHTA B COEANHEHHH;

® YVy3HaTb OCHOBHBIE TEOPUH XHMHH: CTPOEHHS aToMa, XHMMHYECKOH CBf3H,
JEKTPOIMTHYECKOH JUCCOLMALINH, CTPOEHHUS OPraHNYECKUX COENMHEHHH,

® Yy3HaTh KJIaCCHPHUKALMIO U HOMEHKIATypy HEOPraHMYECKHX M OpPraHHYeCKHX
COEVHEHHH;

® y3HaTh BEIECTBA ¥ MAaTEPHAIIBI, LIMPOKO UCTIONBL3YEMBIE B TIPAKTHUKE;

® y3HaTh Crelu(UKy HOpMAaTUBHBIX aKTOB M KOHTPOJbHO-U3MEPHUTENBHBIX
MatepuanoB Ha OI'D o xumuu.

® OBJIAJIETh OCHOBHBIMH XHMHY€CKHMH TIOHATHAMH K JeHHUIHAMHY;

® OBJIAJICTh XMMHYECKOM KOMIETEHIMEH BBITYCKHUKOB NPH BEIMOTHEHHH YacTh C
3K3aMEHALIMOHHOM paboThI.

® OBJIaZICTh IPOYHOM 6a30i yMEHHI N0 CHCTEMATH3aLMH Pa3sHOOOpasHOH

XHMHYeCcKkoH HHGOopMaLHK.

Paznes 2. KoMmiexe opranu3alHoHHO-TIearOTHYECKUX yCIOBUi

2.1. KanennapHblii yueGHblii rpadpuk

Kanennapusiit yaeOHBI# rpaduk cOCTaBNEH C yYETOM MHEHUH YYaCTHHKOB
06pa3oBaTenbHBIX OTHOLIEHHI U ONpPEENseT AaThl HaYaa U OKOHYaHHUA U
NPOAOIKHUTENBHOCT 00y4€HHMs 110 TporpamMMme.

KanenpapHslii yae6Hbid rpaduk npeacrasnes B [Tpunoxenu 1.

2.2. YcnoBus peasM3aliii nNporpamMmbl

2.2.1. MaTepuajbHO-TeXHHYeCKOe obecreyeHue

ITo anpecy MecTa HaXOXKAEHHA OpraHN3alH (420015, Pecriy6mnuka TarapcraH, T
Kazanub, yn.Toroms, a. 3A, atax 3, nomeut. 1019) 060pyKOBaHbI HEOOXOMUMBIMU
TEXHUYECKMMH CPEACTBAMHU paGoune MecTa MpenojaBaTeNe, aMHHUCTPATUBHOTO 1

TEXHHYECKOI'0 IIEPCOHANIa, MPOBEACH BbICOKOCKOpOCTHOf/'I KOpHOpaTHBHBIi"I HHTEPHET.
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TpeGoBanusa kK MHHUMAJLHOMY MaTepHAIBHO-TEXHHYECKOMY 06ecnedyeHHI0

Ilpu ocBoeHHH y4e6HOTO MaTreprasa NocpeaCcTBOM 3NEKTPOHHOH HHPOPMaLMOHHO-
o0pa3oBaTenbHOi Cpelpl OpraHW3alMs HOBOOWT JO TIOCTYMaloWMX HWHQopMauuio o6
0043aHHOCTAX O0YYaroMUXCs NPH OCBOEHHH NMPOrpaMMBbl UCIIONB30BaTh CBO NEPCOHANBLHBIN

KOMHI)IOTCp/HOYT6YK C DOCTYIIOM K CE€TH «I/IHTCpHCT» B COOTBETCTBHH C PCKOMCHAOBAHHBIMH

TEXHHUECKHMH NTapaMeTpaMH:

— cucrema — 2-sa1epHblii npoueccop, 4 I'b noctynHoi namarTy;

— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— BeG-Opayseps! — Edge, Apple Safari, Google Chrome, SInaexc bpaysep;
— HaJIMYME YCTAHOBNIEHHOTO (uiell-Tuieepa B Be6 Opaysepe;

— CKOPOCTB JOCTyMa k ceTH «IHTepHET» — He MeHee 750 xbut/cek;

— Hanu4He 3ByKOBOH KapThi;

2.2.2. UndopmannoHHoe obecneyenue

MYHKINOHUPOBAHHE 3IeKTPOHHOH HH(pOPMalOHHO0-00pa30BaTeIbHOM cpebl:
Peanuzanusa mnporpamMmsl o0ecliedMBaeTcsl JOCTYIIOM KaxJAoro ofydatolierocs K
yue6HO-METONMUECKHM MATEPUAaM - TEKCTOBOI, rpaduueckoii, aynuo-, BUIeouHpopMaLuu
no nporpamme uepes ceth «UHTepHeT™ B pexxuMe 24 uaca B cyTku 7 aueil B Hepenmo 6e3
yuera 00BeMOB moTpebnseMoro Tpajuka 3a HCKIIOYEHHEM IIEPEPBIBOB 1M NPOBEACHHA
HEOGXOMMMBIX PEMOHTHBIX M TPO(HUIAKTHUeCKMX paboT MpH obecredeHHH COBOKYTHOH
JOCTYIHOCTH YCAYT TMOCPEACTBOM PETMCTpAalM M TNPEIOCTaBICHHUS HHIMBHUAYaIbHBIX
JIOTHHA W Tapois obyyarommMes k o6pasosaressHoit miardopme hitps://umschool.net.
U5 YCTAHOBIEHHUS MOMTMHHOCTH JINYHOCTH (MAEHTHHKALNN) obyuaronierocs, BCeM
06y4aoIUMCS, 3apErHCTPUPOBAHHBIM Ha 06pa3oBaTeNbHOl MiuaTgopme
https:/umschool.net, npycBauBalOTCA YHUKAILHBIE HMCHA — HAeHTH(GUKATOPBI.
UnenTndukatopoM 06yHaroLerocs sBIseTCs JIOTHH IOJIb30BATEN , SBJIAIOLUIMIACS JINYHBIM
3NEKTPOHHEIM MOYTOBBIM aapecoM. OH NPUBA3aH K ®UO obyuaromerocs. s
ayTeHTHU(HUKALHH 00yHaIOLETOCs HCTIONB3YETCH aTpuOYTHBHBIA WIECHTHHKATOP —

YHUKaJIbHBIH MapoJb.

2.2.3. KaapoBoe ob6ecneuenne nporpaMMsl:
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OpraHu3anus, OCYIIECTBIAIOMAs! 00pa3oBaTENbHYIO JAEATENBHOCTD, peaH3yollas
IOTIONIHUTENBHBIE o61eobpazoBaTenbHbIE HpOrpaMMbl - JOTIONHHUTENBHbBIC
o6lepa3BHUBAIOIIME [POTPaMMBbl, YKOMIUIEKTOBaHAa KBaIH(QULUMPOBAHHBIMM  KaJpaMH.
VposeHs kBanupuKauuy pabOTHUKOB OPraHH3allMH, OCYLIECTBIAMOMEH 06pa3oBaTeNbHYIO
JEeATENBHOCTh, PpEaNU3YIoLel JOMONHUTENbHEIE 0011e06pa3oBaTeNbHEIE [IPOrpaMMbl  —
JOTIONHUTENbHBIE OOLIepa3sBUBAIOLIME HPOTPAMMBI, COOTBETCTBYET KBATHGHKALMOHHEIM

XapaKTEPUCTHKAM IO COOTBCTCTBy}OIL[eﬁ JOIIXKHOCTH.

Tpebopanus k xBanuduxamuu Ilegarora GOMOJHUTENBHOTO 0Opa3OBaHMs: BBICLIEE
npodeccHoHabHOE 06pa3oBaHKe WM CpefHee podeccHoHanbHoe 06pa3oBaHUE B 001acTH,
COOTBETCTBYIOLIEH NPOQWII0 KpYXKa, CEKUMH, CTYIMH, KIyOHOTO W HMHOrO JETCKOro
oObevHEHUs 6e3 TpenbABIEHHMs TpeGOoBaHWIt K craxy paboTel, nubo BbICIIEe
npodeccroHanbHOe 00pasoBaHME WIH CpeAHee INpodeccHoHanbHOe ofpasoBaHue H
JIOTIOJIHUTENbHOE NpodecCHOHANBHOE o0pa3zoBaHHe IO HanpasineHuio "OGpasoBaHue H

nenaroruka" 6e3 npenbssieHus TpeGoBaHUi K CTaxy padOThI.
2.3. ®opMbI KOHTPOJIS M ATTECTAIHH

TIpu npoBeieHMH 3aHATHH Ha moprale https://umschool.net B popMare 3aHATHI 06paTHAs

CBA3b PCANTU3YCTCA YEPE3:

® 0o0lIeHHE NOCPEICTBOM HHTEPAKTHBHOIO 4aTa;

® pEIICHUS UHTEPAKTUBHBIX 3aaa1.

B nporpamMMe npeacTaBIeHE! CleyIonue ¢opMBI aTTeCTalMK:
® TeKyIIHil KOHTPOJIb YCIIEBAEMOCTH Yepe3 BHITIONHEHHE JOMAIIHUX 3aJaHHi;
B pomamHue 3agaHus BXOOAT:

@ 3a/1aHMs 10 KypCY pa3IM4HOrO YPOBHA CIIOXHOCTH € ABTOMAaTHYECKO# MPOBEPKOM:
3a]aHUS TUIIA «BBIGOD OIHOTO OTBETA U3 HECKOJIBKUX)», «BBIOOP HECKONBKUX OTBETOB U3
HECKONBKHX », «COOTHECEHHE MHOKECTBY, «TEKCT C MPOMYCKaMH», «I10I€ BBOJA» M PyTHOH

MPOBEPKOH: 3aJaHKs BTOPO# 9aCTH 3K3aMEHA.
2.3.1 OueHouHbIe MaTEPHATIBI

l'lpnmepnuii nepeieHnb 3aJaHuil Jus NpPOBEAECHHS] TEKyLero u MO3TANMHOr0 KOHTPOJIA:
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1. Kakue nBa yTBEp)KIOEHHWS SIBIAIOTCA BEPHBIMH ISl XapaKTEPUCTHKHM CEpbl U HEBEPHBIMU
IJIS XapaKTepUCTUKH aproHa?

1) DnexTpoHBI B aTOME PacloNOXEHbI Ha TPEX 3MEKTPOHHBIX CIIOAX.

2) XuMuueckuii aleMeHT 00pa3syeT JieTydee BOXOpoaHoe coeanHenne suga H20.

3) DOneMeHT MMEET 3aloIHEHHBIH BHELTHUH CII0H.

4) XuMHYECKUi 3JIEMEHT HMeET BaJICHTHBIX 3JIEKTPOHOB

5) CooTBeTCTBYMIOIIEE IPOCTOE BEMECTRBO MPH H. Y. BIAETCA ra3oM.

3anuiuy HOMEpa BIGPAHHLIX OTBETOB B MOPSAJKE BO3pPAacTaHUs €3 3HAKOB NPENUHAHUA.

2. B u36bITOK cepHOil KMCIOTH Mpuaunu 208 r pacTBopa XJopuaa 6apus ¢ MacCOBOH Honei
10%. Beluncnute Maccy obpa3oBaBLIerocs ocaaka (B rpamMmax).

B oTBeTe 3amMiIMTE ypaBHEHHE pEaKkUHHM, O KOTOPOH HJET Peub B YCIOBHH 3aJa4H, H
TIpUBEANTE BCE HEOOXONMMBIE BBIYHCIECHHS (YKa3bIBalTe €IMHHMLIBI M3MEPEHHS HCKOMBIX

(U3HUECKUX BEIUYHH).

3. Pacnonoxure qaHHbIE XHMUYECKHE IIEMEHTBI:
1NC 2)Li1 3)0
B TMOpAAKE YMEHBIIEHHS HX 3JEKTPOOTPHLIATEIEHOCTH.

3anuiuTe HOMEpa JIEMEHTOB B COOTBETCTBYIOLUCM ITOPARKE.

4. docdar marHus — xumuyeckoe coenunenne Mg3(PO4)2, ucnons3yercs B KauecTBe
MHILEBOH 106ABKH KaK PETYNATOP KHCIOTHOCTH, MPEMATCTBYET CIEXMBAHHIO U KOMKOBAHUIO

CBIITY4YHX BEMIECTB.

BhiuKc/IHTe B POIEHTAX MACCOBYIO JOMIO KHCIOposa B pocdare MarHus. 3anuuuTe YHCIO C

TOYHOCTBIO A0 LI€NbIX.

5. ®ochar MarHus — XHMHYECKOE COCIMHEHHE Mg3(P0O4)2, ucronb3yeTcs B KadeCTBE
MMIIEBOM H06ABKH KAK PETYNATOP KHMCIOTHOCTH, MPENATCTBYET CIEXMBAHHIO H KOMKOBAHHUIO

CBIITY4YHUX BECLICCTB.

JIns mpUroTOBIEHHS ONHOM NMapTHH KOHCEPBOB neobxozumo 10 r docdara maruus. Kaxas
Macca (B rpamMmax) KHCIOpoAa COLEPXKHUTCS B MOPLMH docdara Maraus Js I€BATH NapTHH

KOHCCpBOB? 3anuniuTe YUCIo ¢ TOYHOCTBIO A0 HEJIBIX.
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6. Vcnone3ys MeTOI SNEKTpOHHOro OanaHca, paccTaBbTeé KO3((QHUHEHTHI B YPABHEHHH
peaxiiim, cxeMa KOTOpoii:
KMnO, + HCI = MnCl, + Cl, + KCI + H,O

Onpezlenure OKHCIIUTCIb U BOCCTAHOBHTEIIb.

7. laH pacTBOp XJOpHa AJNIOMHMHHS, a Takke Habop CIEAyIOIIHX PEaKTHBOB: PAacTBOPHI
NepoKCUAa BOAOPOAA, THAPOKCHAA HaTpus, cynbdara xenesa(ll), pocdara xanus, cynbdara
aMMOHHUA.

Ucnone3ys TONBKO peakTUBBI M3 MPHUBEAECHHOTO MEPEYHs, 3alMIIUTE MOJIEKYJISIPHEIE
YpaBHEHHs JBYX pEakiui, KOTOpble XapaKTEepHU3yIOT XHMHYECKHE CBOJCTBA XJIOpHJa

AIIOMHHHSA, H YKQOKHUTC NIPU3HAKH UX IIPOTCKaHHUA.

8. Jlan pactBOp OpoMuja Gapus, a Takke Habop CIEAYIOLIUX PEaKTHBOB: BOAHBIE PACTBOPEI
HUTpATa Kallus, XJIOpHAa JUTHA, HUTpaTa cepedpa, cynbhara Kalnus U CONSTHOM KUCIIOTHI.

Ucnone3ys TOABKO pEaKTUBBI M3 MPHUBEAEHHOTO IEPEYHsA, 3AMUIIMTE MOJEKYNAPHBIE
ypaBHEHHs JByX peaKlHii, KOTOpble XapakTepH3yIoT XMMHUYECKHe CBOHcTBa Gpomuna bapus,
¥ YK2KUTE MPU3HAKH WX NMPOTEKaHUA (HAaIM4IHE/OTCYTCTBHC 3alaxa y rasa, LBET OCaaka WK

pacTBopa).

9. Haiinure o6beM rasa (IpH H. Y.), KOTOPBIi BbLIENHICS TIPH 06paboTke u3GbITKa KapboHaTa
kanug 365 r 10%-Horo pacTBOpa CONSHOM KHCIOTHIL.

B oTBeTe 3amuiuuTe ypaBHEHWE PEakLHH, O KOTOpOM HIAET peub B YCIOBMH 3ajavH, H
TIPUBEAUTE BCE HEOOXOMUMBIE BbIYMCIEHHs (YKasblBaiTe €NMHUIIBI M3MEPEHHS HCKOMBIX

(hU3MYECKUX BENTHYMH).

10. Wcnone3ys MeTOX 3NEKTPOHHOro Oajnanca, paccTaBbre K03 PULMEHTEl B YpaBHEHUH

peaxium, CXxeMa KOTOpO¥:
HBr + KMnO, = Br, + MnBr, + KBr + H,O

OnpenenuTe OKUCIHUTENDL U BOCCTAHOBUTENbD.
2.4. MeToqu4eckue MaTepHaJIbl

MeToandeckoe obecneyenne MporpaMMel BKJIK04aeT:
— 3aHATHS, pa3MEIIEHHbIE Ha 06pa3oBaTebHOM nnatdopMe hitps://umschool.net;
— NpaKTUYECKHE 3a]1aHNsl, OLCHOYHbIC MATEPHAIIBI 1O NIPOMEXKYTOYHO#H aTTeCTALMH,

pa3MelLEeHHEBIE Ha aJanTHBHOM 00pa30BaTEIbHON mnargopme htips://umschool.net;
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— METOOMYEeCKHE TI10CO6MS U8 CaMOCTOATENbHOW TNpOpabOTKM TeM MpPOrpamMbl,

pacmoJIoKeHHbIE Ha aJIaNTHBHOM 00pa3oBaTeNbHOM miaThopMme.

TTo pereHuIo TIpenojaBarens MOTYT GBITh HCTIONB30BaHEI HHbIE YIEOHBIE H METOAMYECKHE
MaTepHalbl, COOTBETCTBYIOLIHE TpeGOBaHUAM 00ecTeueH!s HHOpMalHOHHOM
6e3onacHOCTH 06yJaroLIMXCs (IepedeHb COOTBETCTBYIOIMX MaTepPHaloB U 3IEKTPOHHBIX

06pa30BaTENbHBIX PECYPCOB MPEACTaBIEH B IIpunoxeHuu 2).
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Ipunoxenne 1. Kanennapuo-yuedHnsiii rpaguk

Jara u Bpemsi YpoBensb Kon-Bo ®opma
Dopma HaunmeHoBanune
NnpoBeAeHNs OCBOEHHS Iloapo6noe onucanue 4acoB (B aK. NpoBepPKH
3aHATHS TeMbI
3aHSITUS TEeMBI yacax) 3HAHUIA

~ Momyns 0. Kax 3asumarscs Ha JletHeit OAToToBKe

Kax BbiKaTh
Hione Teopus Ba30BLIli | MaKCHMYM M3 JIETHE#H 3HAaKOMCTBO Y4YE€HHKa C COAEPXaHHEM Kypca. 0.1 —

NTOArOTOBKH

Mouymfsi i O6uian XuMus

W3yuaem NMpOHUCXOXKICHHE XMMHH KaK HayKH, a Taloke
Urons Teopus bazoBbIit Hcropus XxMMHH 1.5 I3
pasHblie 3Tanbl CTAHOBJICHHA XUMHH.

Moayns 2. XuMUdeCKHe 3aia9H

3HAKOMHMCSI C IOHATHEM MacCOBOH JI0JIH BEILECTBA B
pacTBOpE, YUHMCs peLlaTh 32Ja9H Ha pacyeT MacCOBOH
Wionn Teopus bazoBrIit MaccoBas aons . 1.1 3
JIOJIM BELIECTBA B PAaCTBOPE U MACCOBOM /10J1M 3JIEMEHTA

B BCILCCTEBE.

Uione Teopusa Bazosbiit | Konnuectso BeuecTsa 3HaKOMHMCS C IOHATHEM KOJIMYECTBA BELIECTBA. 1.4 a3
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VUHMCS PacCUHUTHIBATh KOHYECTBO BEILIECTBA B MOJIb U
B abcomoTHOM KonuuecTBe. Uncno Asoraapo.

KonnuecTBo BelecTsa yepes o0beM B H.Y.

Ba3oBrie 3a/1auu.

5. Hions [MpakTnka ba3oBsii 3akpenieHne 6a30BBIX XHMHYECKHX 3a/1a4 HA PAKTHKE. 1.5 3
IIpakTuka
CosmereHH _ | 3anaum Ha maccoBylo | YunMCs pewrate 3aj{aqu Ha MacCOBYIO JI0JI0 aToMa B
6. Wions BaszoBwlit 1.2 a3
I (T-+10) IOJII0 COEIMHEHHH.
_ | 3anaun Ha maccoByo
7. ABrycr IIpakTrka bazosrlii Pemraem 3agauu Nel8 n 19. 2 A3
nomo. [Ipaxruka
YunMCs HCTIONB30BATE MOHATHS MacCOBOH JONH H
CoeMmelieHH . 3anauu Ha pacyéT KOJIHYECTBa BELIECTBa JJIA peLleHHA 3aa4 10
8. ABryct . basoBbiii 1.2 A3
BIH (T-+) peaKLHH XMMHYECKHMM peaKkL{sIM Ha HaXO)KACHHE MacChl HIIH
obbema BellecTBa.
3amaun Ha pacuér )
9. ABryct ITpakTrka ba3oBbI Pelaem 3aauy Ha pacuéT 110 XUMHYECKHM PEaKIMAM. 23 A3
peakiuu. [IpakTHka
Mozyss 3. XMMUS 1 XKH3HB .
Iousarue «cmecwy». Bunsl cmeceit. IlpurotosieHne
_ | Cmecu u ciocobs! Hx .
10. Hronb Teopus bazoBbli pactBopoB. Crioco6sl pa3aeneHus OAHOPOAHBIX CMeCceH 1 a3

pasaeneHus

(BHIMapMBaHKE, KPUCTAUIU3ALMA, IEPETOHKA) H
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HEOJHOPOAHBIX cMeceil (oTcTauBanue, GHILTPOBAHMUE,
HaMarHM4MBaHue). 3HAKOMCTBO ¢ J1abopaTopHOH
nocyno# 1 06opyaoBaHHEM (TEPMOCTOMKHHA CTakaH,
yaIlKa JJI BHIIapUBaHHUA, ACIMTEIbHAsA BOPOHKa,

TaTHB, cnupToska). Pemenne KM OI'D Ne 16.

[IpaBuia paGoThl B XHMHYECKOH 1abopaTopuy.
TexHuka 6esonacHocty. [Ipobnema 6e3omacHoro

HCIONB30BaHH BEIIECTB H XHMHUIECKHX peaxuuﬁ B

Texnuka 5
NIOBCEHEBHOM K13HU. BbiTOBas XMMHUUECKan
11 Aprycr Teopus Ba3oBhiit 6e30MacHOCTH. 1 a3
rpamoTHoCTb. Pemrenne KM OT'D Ne 16. TToaroroska
OKcnepuMeHT
K 3K3aMeHaLIHOHHOMY BhINoNHeHHu1o 3ananus KM
OI'D Ne 23. IIpauna oTOopa Npod M CMEIIHBAHKUA
BELLIECTB, COOIIONEHHE MPABUI TEXHUKH 6E30MacCHOCTH.
3HaKOMHMCH ¢ 0OCOOEHHOCTSAMH BBIMOJHEHNA
XMMHYECKOTO IKCIIEpuMeHTa B pamkax OI'3.
XUMHUYECKHE
12. Asrycr IpakTHKa bazosmiit Pa36upaem OCHOBHbIE NPaBHJIa TEXHUKN GE30MaCHOCTH 1.5 a3
9KCTIEPUMEHTBI

IIpH NMPOBEACHNH XUMHIECKHX peakunﬁ H NPHUMCHSICM

HX Ha INPAKTHKE.

. 7’ " Mozyns 4. Dddexrnsras rio.nfbmﬁka
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I 13.

Asrycr

ITpakTuxa

BasoBkli

ITnaH noaArOTOBKH.

O630p Bapnanta OI'D

Paz6upaem nporpammy OCHOBHOTO Kypca H 06cyxaaem
MOLLAroBbIi IIaH MOATOTOBKH K 3K3aMEHY. SHAKOMUMCS

co crpykrypoit KMMa OT'3.

1.2

a3
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IMpunoxenue 2. [lepeuyeHs peKOMEHIOBAHHBIX YYeOHLIX H METOIHYECKHUX

MaTepHaJIoB, J1eKTPOHHbIX 00pa3oBaTebHbIX pecypcos (JOP)

VyebHas TuTepaTypa H JOMOJHUTEIbHbIE 00pa3oBaTe/IbHbIe pecypehl:
e Ta6puenan O.C, Ocrpoymo WN.I., Cnagko C.A. Xumusa: 9-fi xyacc: 6a30BbIi
ypOBeHb: yuebHHK; S5-e H3maHHe, nepepaboTaHHOe. AKLHOHEpPHOE OOWIECTBO
«M3narensctBo «IIpocBemenue, 2026 r.
HuTepHET-pecypcebl:

e ChemNet: nopran ¢pyHIaMEHTANEHOTO XMMHYECKOTO 06pa3oBaHus [DNEKTPOHHBIH
pecypc] — https://www.chem.msu.ru/

o OCHOBBI XHMHH: 00pa3oBaTeNbHbIi CaliT AN MIKOJBHHKOB H CTYICHTOB

[AnexTponnslii pecypc] — http://www.hemi.nsu.ru/

e WebElements: oHJIaiiH-CIPaBOYHAK XUMHYECKUX JIEMEHTOB [DIEKTPOHHBII

pecypc] — https://webelements.narod.ru/
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