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AHHOTAIUA

JononnutenbHas ~ oOuieoOpa3oBarenbHas — oOllepa3BHBaiOllas  [porpamma
€CTECTBEHHO-HAY4YHON HAaIIPaBJICHHOCTH «XUMWYECKHH TTPAKTUKYM»
peanuzyemass B lleHTpe oOpa3oBaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOU
HampaBiieHHOocTe «Touka pocTa» TpeAHa3HauYeHa MJid OpraHu3aluu  Jocyra
o0ydJaronmmxcsi BO BHEYPOYHOE BpEMs, CO3[aeT YCIIOBUS JUISL  TIPOBEICHUS
AKCIIEPUMEHTAILHBIX pa0OT TI0 XMMHUH C UCIIOIh30BaHUEM ITU(DPOBBIX H3MEPUTEITHHBIX
puOOpoB. JUCIUIIIMHA TIO3BOJISIET YIIIYOUTh TOJIYYCHHBIC TEOPETUUECKHUE 3HAHUS 110
XUMUHU IPUOOPETEHHBIC B ypouHOoe Bpems. [ludporas mabopaTopust MOJHOCTHIO MEHSIET
METOJIMKY U COJIepKaHUE dKCIEPUMEHTAIbHON JesTebHOCTH. [IpeiIoKeHHbIN CIIeKTp
JATYMKOB TO3BOJIAET YyYallUMCS 3HAKOMHUTBCS C TlapaMeTpaMu XHUMHYECKOTO
HKCIIEPUMEHTa HE TOJHKO Ha KayeCTBEHHOM YpOBHE, HO M Ha KOJIMYECTBEHHOM. B
npoiiecce  (POPMUPOBAHUSL  OKCIEPUMEHTAIBHBIX ~ YMEHHMM  Y4EeHUK oOydaercs
MPEACTaBIATh UHPOPMALIUIO 00 UCCIIEIOBAHUHN B YETHIPEX BUAAX:

e B BepOaJbHOM: OIMCHIBATh OKCIEPUMEHT, CO37aBaTh CJIIOBECHYIO MOJIEINb
DKCIIEpUMEHTa, (UKCHUPOBATh BHUMAHWE Ha HW3MEPSCMBIX  BEJIMUYMHAX,
TEPMUHOJIOTHUH;

® B TA0JIMYHOM: 3aIOJHATH TAOJMUIBI JIAHHBIX, JISKAIIUX B OCHOBE MOCTPOCHMUS
rpaduKoB;

e B rpaduueckoM: CTPOUTh TrpaduKu 1O TaOJUYHBIM JAaHHBIM, 4YTO Ja€T
BO3MOXXHOCTh MEPEX0Ja K BBIIBWIKEHHUIO THUIOTE3 O XapakKTepe 3aBUCHUMOCTH
MEXIy BeTHINHAMU;

® B BHJEC MaTeMaTUYECKUX YpaBHEHUH: JaBaTh MaTE€MaTUYECKOE OIHUCAHUE
B3aMMOCBS3H BEIMYMH, MaTEMaTHISCKOE 0000IIECHNE.

Ha ocHOBe TOJIydEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX OOYYaloIIMEecs CMOTYT
CaMOCTOSITEJIBHO JIeNIaTh BBIBOBI, 0000IIAaTh PE3YIbTAThl, BHISBISATH 3aKOHOMEPHOCTH,
YTO OJIHO3HAYHO OyIeT CHocoOCTBOBAaTh TOBBIIIEHUID MOTHUBAIMK OOYy4YCHUS
IIKOJIbHUKOB.

Bo3zpact yuamuxcs ot 13 -15 ner.

Cpok peanuzaiuu — 9 Mecsues.



PA3JIEJ |
KOMILJTEKC OCHOBHBIX XAPAKTEPMCTHUK TPOTPAMMBI
MOSICHUTEJIBHAS 3ANMCKA

JlonosHUTENBbHAS oOuiepa3BUBarONIas o0bmieoOpa3oBarenbHas nporpamma
€CTECTBEHHO-HAYYHON HAIIPaBJICHHOCTH «XUMHNYECKHUUN TIPAKTUKYM»
COCTaBJIEHA B COOTBETCTBHUHU CO CIAEAYIOUIUMU HOPMATUBHBIMU JOKYMEHTaMHU:

1.

2.

denepanbHbI 3aKk0H oT 29 nexadbps 2012 roga Ne273-d3 «O6 obpa3oBaHuu B
Poccuiickoit @eneparumn»( ¢ ”BMEHEHUSIMH | JIOTIOJTHEHUSIMU ),

Hanuonanshueiii npoext «OOpaszoBanue» (yTrB. mnpesuauymom CoBera mpu
[Ipesunente PO mo cTpaTernyeckoMy pa3BUTHIO U HAlMOHAIBHBIM IPOEKTAM
(mpotoxoit oT 3 ceHTsiopst 2018 1. Ne 10);

I'ocynapcTBeHHas nporpamma  Poccuiickoit denepannun «Pa3Butne
oOpazoBanus» (Yt1Bepxknaena IloctanoBnenuem IIpaBurensctBa PD ot
26.12.2017 N 1642 (pen. ot 22.02.2021) «O06 yTBepKIEHHH TOCYAapCTBEHHOU
nporpammsel Poccuiickoit @enepanuu «Pa3zsutue o0pa3oBaHus»;
[Ipodeccuonanbubiii cranmapt «llemaror (memarornyeckas ACSTEIbHOCTH B
JOIIKOJIBHOM, HayajJbHOM OOIIEM, OCHOBHOM OOIlleM, CpEeIHEM O0O0IIeM
oOpazoBaHuu), (Bocmurtatesb, y4dutenb)» (pea. ot 16.06.2019 r.) (Ilpukas
MunucrepcTBa Tpyaa u coruanbHon 3ammThl PO ot 18 oktadps 2013r. Ne 5444,
C U3MEHEHUSIMH, BHECEHHBIMU MPUKA30M MUHHCTEPCTBA TPyJa M COLBAIIMTHI
P® ot 25 nexabps 2014 r. Ne 11151 u ot 5 aBrycta 2016 r. Ne 422h);
[Ipodeccuonanbupiii ctanaapt «llemaror HOMONMHUTENTHHOTO 00pa30BaHUs JeTeH
u B3pocibix» (IIpuka3 MunucrepcTBa Tpyaa U couuanbHO# 3amutel PO ot 5
masg 2018 r. N 298 «OO0 yTBepkaAeHUH TPO(PECCHOHATBLHOTO CTaHIapTa
«Ilepgaror JOMOJHUTENLHOTO OOpa30BaHUs JETEH U B3POCIIBIX);

Meroanueckue peKOMEHJAMH 10 CO3JaHUuI0 MU (PYHKIMOHUPOBAHUIO B
00111e00pa30BaTENIbHBIX OPTaHU3AIMIX, PACIIOI0KEHHBIX B CEIbCKOH MECTHOCTH
M MajJblX TOpojax, IIEHTPOB O00pa30BaHUs E€CTECTBEHHO-HAy4YHOU U
TexHojornyecko HampasieHHocTted («Touka Pocray) — (YTBepKaeHbI
pacniopsbkeHnnem Munucrtepcera IIpocsemenust Poccniickoit deaepanuun ot 12
ssuBapst 2021 r. N P-6)

. Ilpuxa3z muHHCTepcTBa mpocBemenus Poccun ot 9 HosiOpss 2018 roma Ne 196

«O6 ytBepxaenun [lopsiaka opraHu3ali U OCYIIECTBICHHUS 00pa3oBaTelbHOM
JESITEIBHOCTH MO JOTIOJHUTEIBHBIM 00IIe00pa3oBaTeIbHBIM Mporpammam» (c
U3MCHEHUSIMU U JIOTIOJTHCHUSIMH);

«Metoauyecknue PpPEKOMEHJALUMU [0 MPOEKTUPOBAHUIO  JTOMOJHUTEIBHBIX
oO0IIepa3BUBAIONTUX MPOrpamMM (BKJIOUYAsi Pa3HOYPOBHEBBIE MPOTPAMMBI)» (YTB.
nucbMOM MuHucTepcTBa o0Opa3oBanus v Hayku PD ot 18.11.15 Ne 09-3242);



9. Ilpuka3z muHHCcTEepcTBa OOpaszoBanus CapaTtoBckoit obmactu ot 21.05.2019r.
Nel077 «O06 ytBepxnenun [IpaBun nepcoHUUIMPOBAHHOTO JAOMOIHUTEIHHOTO
obpaszoBanust B CapaToBCKO# 001acTH» (C H3MEHCHUSIMH U JIOTIOJTHCHHUSIMH);

10.ITocranoBnenue ['1aBHOrO roCyIapCTBEHHOTO CaHHTApHOTO Bpada Poccuiickoit
@enepatmu ot 28 centsops 2020 r. N 28 r. MockBa «O0 yTBepx)ACHUU
canutapubix mnpaBun CII  2.4.3648-20 «CaHuTapHO-3MHIE€MHOJIOTHYECKHUE
TpeOOBaHMs K OPraHU3allMK BOCIUTAHUS U OOYYEHHs], OT/IbIXa U O3J0POBJICHHUS
JIeTeN U MOJIOJICIKIY;

11.YcraB MOY «COIII Ne 14 ropoaa Ilyrauea umenu I1.A. CtonbimuHa

HanpaBjieHHOCTh JIONOJHUTEILHONM  00IIe00pa3oBaTeibHOM  OOIepa3BUBaIOIICH
nporpammbl «XXUMUYECKHWI ITPAKTUKYM» — ecTecTBeHHO-HAYYHAs.
AKTYaJIbHOCTB IIPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO B IPOLIECCE IKCIIEPUMEHTAIBHOM
paboThel oOyyaromuecs MPUOOPETAIOT OMNbBIT IMO3HAHUS PEATBHOCTH, SIBIISIOLUTUNCS
BaXKHBIM 3TarioM (OPMHUPOBAHUS y HHUX YOEXKIEHUW, KOTOpbIE, B CBOIO OYEpENb,
COCTaBJISIFOT OCHOBY Hay4dyHOro MupoBo33peHus. l{udposas mabopatopusi mo3BOJSIET
00yJarouMcsi 3HAKOMUTBCS € TTapaMeTpaMH XMMHUYECKOTO 3KCIIEPUMEHTa HE TOJIBKO
Ha KaYE€CTBEHHOM YpPOBHE, HO U Ha KOJIMYECTBEHHOM.

OOyueHne 1O JAaHHOW mporpamme, MpeanonaraeT NpuoOpeTeHre HadalbHBIX 3HAHUM,
YMEHUN W HABBIKOB B NMPOBEJECHUU XUMHUYECKUX HKCIIEPUMEHTOB C HCIIOIb30BAHUEM
mudpoBoit nabopartopuu. KonnyecTBEHHbIE HKCIEPUMEHTHI IO3BOJAT IMOJy4YaTh
JIOCTOBEPHYIO MH(OPMALIMIO O IPOTEKAHUU TEX WM MHBIX XUMUYECKHX IPOLIECCOB, O
CBOMCTBax BemecTB. Ha OCHOBE MOJYyYEHHBIX 3KCIEPUMEHTAIBHBIX JIAHHBIX
oOyJaromuecss CMOTyT CaMOCTOATEIbHO JeNaTh BBIBOJBI, 0000IIATh pPE3yNbTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYIET CIIOCOOCTBOBATH IOBBIILIEHUIO
MOTHUBALIUU OOYUEHHUS NIKOJIbHUKOB .

Iporpamma « XUMWYECKUI ITPAKTUKYM)» neaarormdyecku IejiecoofpasHa, Tak
KaK 00yueHue:

* BO-TIEPBBIX, CIOCOOCTBYET Yy OOy4aromuxcsi (POPMUPOBAHHIO MOTHBALUU H
TOTOBHOCTH K U3YYEHHUIO XUMUHU;

* BO-BTOPBIX, paClIUPSIET BO3MOKHOCTh NPUOOPETEHUS 3HAHUM, YMEHUMN, HABBIKOB
B cepe MmpeaMeTa «XUMHUS» U XUMUYECKHUX SKCIEPUMEHTOB, COCIUHEHHBIX C
KOMITBIOTEPHBIMU TE€XHOJOTUSIMH, KOTOPbIE MOTYT 3(P(HEKTUBHO HCIOIb30BATHCA
B IPYTUX YY€OHBIX MpeaMETaX MKOJILHOTO 00pa30BaHUs;

* B-TPETbHUX, CTUMYJIUPYeT (OPMHUPOBAHME  HCCIEAOBATEIbCKUX  YMEHUH
00yJaroImxcsl.

Anpecart nporpammbi: nporpamva «XUMWYECKH ITPAKTUKYM» pa3paGorana
UTsi o0ydarommxces B Bozpacte 13 g0 15 meT ' opueHTHpOBaHA HA PEOSIT JKETAIOIINX
yIIyOUTh 3HAHUS MO0 XMMHUU HA OCHOBE SKCIEPUMEHTAIbHBIX PaboT .

O0beM mporpaMmbl: KOJUYECTBO YACOB, HEOOXOAMMOE JIJIsl peain3alliy POrpamMMBl -
114 yacos.

Cpoxk 0cBOEeHHS: MTPOIOKUTENILHOCTh 00pa30BaTEIBLHOT0 Mpolecca — 9 MecAI1IeB.



IIpumepHBbI peXUM 3aHATHH: 3aHATHAS NPOBOAATCS TpPU pasa B Hexemo mno 1
y4eOHOMY 4acy, BKII0UYasl KAHUKYJISIPHOE BPEMSL.

KosmuectBo aereii B rpynmne: 12-15 yenosex .

®opma peanM3anMM  JAAaHHOW NpoOrpaMMbl — OYHasg, MNPELYCMATPHUBAET
WHIMBUAYAIBHYIO U TPyNHoByto Gopmy nesrenbHocTd. Ho kaxnas u3z ¢opm, B CBOIO
odepelb MPEANoIaracT BO3MOKHOCTh KOMMYHUKAIIUA HE TOJBKO C YYUTEIEM, HO U C
JPYTMMH yYaCTHUKaMU OOpa30BaTENIbHbIX OTHOILIECHUM, B XOJI€ BBINOJIHEHMS Pa3HOTO
pOJ1a MO3HABATENBHON U UCCIIEN0BATEIBCKON JEATEIBHOCTH.

Ilenr mporpamMmbl: pa3BUTHE IIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYyAJIBbHBIX M
TBOPYECKUX CIHOCOOHOCTEM OOy4aroumxcs B IPOLECCE H3YyUEHUS UMU XHUMHUYECKOH
HayKH MoMoIibto nudposoii 1adboparopun Llentpa « Touku pocTay.

3axayu nporpamMmbi:

OO6yuaroniue:
o CdopmupoBaTh 3HaHHE OCHOBHBIX TIOHSITHIA W 3aKOHOB XUMHH,
e OBianerhb YMEHUSIMA ~ HaOMIOAaTh XHWMUYECKHE SIBJICHHS, TPOBOJUTH

XUMUYECKUN OSKCIEPUMEHT C UCIHOJIb30BaHUEM LU(ppoBoil naboparopuu,
aHATM3UPOBATh MOJYUYECHHYIO HH(DOPMAITHIO;
® OCBOUTH CIICIIUATILHYIO TEPMUHOJIOTHIO.
PazBuBatomue:
® pa3BUTHE HWHTEJUICKTYaJbHBIX CIOCOOHOCTEW M TO3HABaTEIbHBIX HHTEPECOB
oOyyaromuxcsi B 00J1aCTH XUMHH,
® pa3BUTHE KPEATHUBHOIO M KPUTHUYECKOTO MBIIUICHUS TIPU TMPOBEICHUU
XUMHUYECKOTO IKCIICPUMEHTA,;
e (GopMHpOBAHHWE HABBIKOB CO3HATEIBHOTO M PAIlMOHAIBHOTO HCIIOIb30BaHUS
1 (POBOH TabOpaTOPHUH MTPHU MPOBEICHUN XUMHUIECKOTO IKCITEPUMEHTA.
BocniurarenpHble:
® BOCHIHTAHHE IIEJICYCTPEMIIEHHOCTH, TPYAOII00US, WCITOJTHUTEIIbCKUX
KauecTB (BOJIM, cCaMO00JIaaHus );
® BOCHHUTAHHUE COIUATBHBIX YMOLUN, CTPEMJICHUS K CaMOpeau3alliu, CTPEMIICHUS
COOJTI0/IaTh HPABCTBEHHO — 3TUYECKHE HOPMBI.
Ilnanupyemblie pe3yabTaThl

Jluunocmuule pezynromameol
OOyyaromuiics MOTYyYUT BO3MOXKHOCTD NIl (POPMUPOBAHUS CIACAYIOMUX JIMYHOCTHBIX
pE3yJIbTaTOB:
® OIpeCIICHNEe MOTUBAIUY N3YUYEHUsI yUeOHOTO MaTepHaa;
® OIICHUBAaHWE YCBAaWBAEMOTO y4eOHOTO Marepuasa, UCXOHS W3 COIMAIBHBIX U
JIMYHOCTHBIX LICHHOCTEM;



® TIOBBIIIIEHHWE CBOETO O0OpPA30BATEIHLHOTO YPOBHS K YyPOBHA TOTOBHOCTH K
W3YYCHUIO OCHOBHBIX UCTOPUUYECKHUX COOBITUM, CBSI3AHHBIX C UCTOPHEH Pa3BUTHS
XUMHHU U OOIIECTBA;

e BJIQJICHHE MpaBHJIaMHU 0€30ITaCHOTO OOpAIICHUS ¢ XUMHUYCCKUMH BEIIECTBAMHU U
00opya0BaHUEM, TIPOSBICHUE SKOJIOTHICCKOMN KYJIBTYPHI.

Memanpeomemuuie pe3yivmamoi
OOy4Jaomuiics  MOJIYYUT  BO3MOXKHOCTH Uit  (DOPMHUPOBAHMUS  CJETYIOIIUX
pe2yisamueHbIX pe3ylbTaToB!

e [IeJieTIOJIaraHne, BKJIIOYas TMOCTAaHOBKY HOBBIX Ilesiel, mpeoOpa3oBaHHe
NPAKTHYECKON 3a7jaud B MO3HABATEIbHYIO, CAMOCTOSITEIBHBIN aHAU3 YCIOBUH
JOCTHKEHHSI TEIM HAa OCHOBE Yy4YéTa BBIACICHHBIX YUYHUTEIEM OPHUEHTHPOB
NEHCTBUS B HOBOM YUYEOHOM MaTepHae;

® yYMEHHE CAMOCTOATEIBHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIATh UM;

e opraHuzauus pabodyero MecTa Mpy BIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

® MPOTHO3UPOBAHUE PE3YIHTATOB OOyUEHUS, OLIEHWBAHNE YCBOCHHOTO MaTepuaa,
OILIEHKAa Ka4eCTBa M YPOBHS MOJYYCHHBIX 3HAHUHM, KOPPEKIMUs IJIaHa M crocoba
JEHCTBUS PU HEOOXOAUMOCTH.

OOyuaromuiics  HOJAYYUT  BO3MOXKHOCTH Uil  (DOPMHUPOBAHMUSI  CIEIYIOIIHUX
NO3HABAMENLHBIX PE3YIIBTATOB!

® T[IOMCK U BbIJEJII€HHE HHPOpMALIUY;

® aHaau3 YCIOBUM M TpeOOBaHUM 3a7auM, BLIOOP, COMOCTaBIECHWE U OOOCHOBAHUE
criocoba perreHust mpo6JieM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa,;

® BBIIBHKCHHE U 0OOCHOBAHUE TUIIOTE3bI, YMEHUE OPTAHU30BBIBATH UCCIIEIOBAHUE
C LIEJIBIO TPOBEPKHU TUIIOTE3HI;

® CaMOCTOATEIbHOE CO3JAHHME AJNTOPUTMA JEATENBHOCTH MpPU PEIIEHUU YMEHHE
JieN1aTh YMO3AKIIOUeHUs (MHIYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

OOyJaromuiics  TOJIYYUT  BO3MOXKHOCTH  JUIsi  (DOPMHUPOBAHMS  CIEIYIOIINX
KOMMYHUKAMUBHBIX PE3YTHTATOB:

® aJeKBATHOE HCIIOJIb30BAHME PEUEBBIX CPEIACTB MAJSl y4acTHs B JUCKYCCHU U
apryMEHTaIlMU CBOEH TMO3HIIMH, YMEHUE MPEACTABIATh KOHKPETHOE COACPKAHHE
C COOOIIEHWEM €ro B MUCHMEHHON W YCTHOHW (opme, ompeneneHue crnocoboB
B3aMMOJICHCTBHSI, COTPYAHUUECTBO B MOUCKE U cOope nHpOpMaIuu, MPOsBICHUE
YBKUTEILHOTO OTHOUICHHSI K IPYTUM YUaIlluMCS;

® ONUCAHHE COJACPKAHMS BBIMTOJIHAEMBbIX ICHCTBUM C LIETBI0 OPUEHTHUPOBKH B
IPEIMETHO-TIPAKTHIECKON AeITeTbHOCTH;

® OCYUIECTBJISATH KOHTPOJIb, KOPPEKLMIO, OLEHKY JEHCTBUM NapTHEpPA, YMETh
yOeX1aTh;

® IICIIOJIb30BATh aJICKBATHBIC SI3IKOBBIC CPENICTBA JUISI OTOOPaKEHHUsSI CBOMX UYBCTB,
MBICJICH, MOTUBOB M IIOTPEOHOCTEH;



IIpeomemmnuie pesynrvmamoi
OOyyaromuiics Hay4uTCs:

NPOBOAWTH  HAONIONIEHUS, OINUCHIBATh MPU3HAKK M YCIOBUS  TEUYCHHS
XUMHUYECKUX PEaKUUH, BBIIOJHATh XUMUYECKUI SKCIIEPUMEHT, AENaTh BBIBOJbBI
Ha OCHOBE aHaJM3a HAOJIIOJEHUM 3a SKCIIEPUMEHTOM, pelIaTh 33J1a4M, MOJy4aTh
XMUMHYECKYI0 HH(POPMALIMIO U3 PA3IMYHbIX HCTOYHUKOB;

co0roaTh MpaBuiia 0€30MacHO padOThI IPU MPOBEACHUH OIIBITOB;
MOJIb30BAThC XUMUYECKHUM JIA0OPATOPHBIM O0OPYAOBAHUEM U NOCYI0M, a TAK¥KE
1 poBOit TabopaTopueii;

OPOBOAWTH OMBITHl 1O TMOJYYCHUIO W U3YYCHHIO XHUMHUYECKHX CBOMCTB
Pa3IMYHBIX BELLECTB;

IpaMOTHO OOpAaIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.

OO0yuaronuicst HOJIyYUT BO3MOKHOCTh HAYUUTHCS:

BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKHX CBOMCTBAX
BEILIECTB HAa OCHOBE HMX COCTaBa M CTPOEHUS, MX CIOCOOHOCTH BCTYIaTh B
XUMHYECKME PEaKIUH, O XapakTepe M MPOAYKTAX PA3IMUYHBIX XHUMHYECKUX
peakuuii, 0ObEKTUBHO OLIEHWBATh MH(POPMAIMIO O BEUIECTBAX M XUMHUYECKHUX
nporeccax;

XapaKTEpHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY JTAaHHBIMHU XapaKTePUCTUKAMU BEIIECTBA;
UCIIOJIb30BaTh NPHUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHIMU TMPU BBINOJHEHUU
IIPOEKTOB U PEUICHUU Yy4eOHO-UCCIEeI0BATEIbCKHUX 3a7a4 M0 U3YYEHHUIO CBOWCTB,
CIIOCOOOB MOJYYEHHS U PACIIO3HABAHUS BEUIECTB;

CO3/1aBaTh MOJIENIU U CXEMBI I PelIeHUs] y4eOHbIX U O3HABaTENbHBIX 3a/1a4;
OCO3HaBaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUM IO XUMHU I NPAKTUYECKON
NEeATEIbHOCTH  4YeJIOBEKa, HCIOJIb30BaTh  INPUOOPETEHHbIE  3HAHUS IS
HKOJIOTMYECKM TPaMOTHOrO TIOBEACHHMS B OKpyXaroleh cpeae, NOHUMAaTh
HEOOXOAUMOCTh COONIOACHUS MpEANUCaHui, TpeajaraéMblX B MHCTPYKLHMIX MO
UCITI0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JP.

Htorom peanuzanuu JOMOJHUTEIBHOM 001e00pa3oBaTeIbHON 00Iepa3BUBaloIeh
MPOrpaMMBbl «XUMHNUYECKUU ITPAKTUKYM)» sBasiorcs CO3/IaHUE O0yJAOITUMHUCS
TrOTOBOM MPOJYKIMHM TO BBIMOJHEHHBIM MPOEKTaM, a TaKXKe ydacTHEe B BBICTABKaX,
decTuBaAx, KOHKypcax, OTPaKalOIIUX TBOPUECKUI POCT 00YUaIOIIUXCS U MOBBIIICHUE
YPOBHsI 3HAHUW, YMEHUN U HABBIKOB B XUMUH.



Conep:xanue nmporpaMmsblI

Y4eOHBIN IIJIAH

Ne Tema KosunuecTBO 4acoB
Teopuss | llpakTuka | Camocrositeabnasi | Uroro
padora
1 | BeencHue.
HpeI;LMeT XUMUHU 4 1 1 6
2 Metoapl U3y4CHUS 4 5 1 10
BEIIECTB U
XUMUYECKHUX SIBICHHIA.
DKCIEPUMEHTAIbHbBIC
OCHOBBI XHMHUH.
3 [lepBoHayaibHbIE 4 5 4 13
XUMUYECKHUE TTOHSITHS.
4 |PacTBOpBI. 4 4 4 12
5 |OcHOBHBIE KJ1aCChI 5 9 2 16
HEOPTaHUYECKUX
COCMHCHMM.
6 [Xumuueckas CBI3b 4 3 2 9
7 [Teopus 4 8 12
PIIEKTPOJIMTUYECKOMN
T CCOIHAIIN
8 [Xumuueckue peakiuu 4 4 4 12
9 [Xumuuyeckue 5 15 - 20
PJIEMEHTHI (CBOMCTBA
METAaJIOB,
HEMETAJIOB U BX
COCTMHEHUN).
10 [IpoexTHas 1 3 4
NEeSTeIbHOCTh
Hroro 38 55 21 114




Conepxxkanue yueOHOro njiaHa

Beenenue. Ilpeamer xumumu (6 yac)
OcHosHnble meopemudeckue c6e0eHUs
Hctopusi BO3HMKHOBEHHSI W Pa3BUTHUS XUMHUHU. POJIb OTEUECTBEHHBIX YYCHBIX B

CTaHOBJIEHUH XUMUYECKOW HAYKHU
Uro uzyuaet xumus. CroiictBa BemiectTs. [1Ikana TBepaoctu Mooca.
XuMHu4ueckuil 3yeMeHT. DOopMbI CYIIECTBOBAHUS XMMUUECKOTO DJIEMEHTA.

3HaKM XUMHUYECKUX JJIeMEHTOB. Ilepmoandeckas TabiauIia XUMHYECKUX DJIEMEHTOB
J.1. MeHnneneeBa, €€ CTpyKTypa: MaJible U OOJIBIIINE TIEPHUOJIbI, TPYIIIBI U TOATPYIIIIHI.
Xumudeckue (opmynsl. HMunekc. Kosddunment. Macca aToMOB M MOJICKYIIL.
OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAST MOJICKYJISIpHAS Macca.
OCHOBHBIE 3aKOHBI XUMHH.
Jlemoncmpauus
Komnekuuu u3nenuii — Tell U3 allOMUHHUS U CTEKIIa
Ilpaxmuueckas paboma
CocraBieHue MOAENEN MOJIEKYII U3 IIAPO-CTEPKHEBBIX MOJEIEN
MeToabl n3yueHHsl BellecTB U XUMU4Yeckux sisjieHuii ( 10 gac)
OcHosHnble meopemuyeckue c6eoeHus

Metoapl HM3ydYeHHUS XUMHH: HAOJIOJCHWE, TUIOTe3a, XUMHUYECKHH SKCIEPHMEHT,

MoJIeIupoBanue. Mojiesin MaTeprualibHbIC, 3HAKOBBIE.
ArperatHble COCTOSIHMS BEIIECTB U MX B3aMMHBIC MEPEXO0/Ibl: KOHJCHCAIMs, UCITApEHHUE,
KpUCTAILIA3AIMs, TJIaBJICHHUE, CYyOTUMAaIIHs.

[IpeBpaliieHre BEIIECTB: XUMHUYCCKHUE SBJICHUS, UX OTIUYNE OT (PU3UICCKUX SBIICHUM.
Ponp xuMuu B )KU3HU YEJIOBEKA.
Ilpaxmuueckas paboma
«IIpaBuna TexHUKH OE30MACHOCTH UM HEKOTOpPbIe BHUABI PA0OT B XUMHYECKOU
naboparopuu. [{udposas nadbopatopusi»
«M3yueHnue cTpoeHus IaMeHn»,

«/J1o Kakol TeMnepaTrypsl MOKHO HarpeTh BEIIECTBOY,
«3mepenne TemmnepaTypbl KUIEHHS BOJAbI C MOMOIIBIO JAaT4YWKa TEMIIEPATYPHl U
TEPMOMETPAY,
«OmnpexaeneHne TeMIepaTypsl IUIABICHUS U KPUCTAILUIA3ALUN OJIOBa
IlepBoHayajbHble XUMHUYecKHe MOHATHS (13 yac)
Uuctele BemecTBa U cMecH. Bo3myx u ero cocraB. OOBEMHBIE IO KOMIIOHEHTOB
cMmecd. Bopa: nutheBas, TUCTWUIMPOBAHHAS, MUHEpajibHas, Mopckasi. Pu3ndeckue u
XMMHUYECKHUE CBOMCTBA BO/JIbI.
Ou3nyeckue U XUMHYECKHE sBJIEHUs. [IpH3HAKM XUMHUYECKMX pEaKUUU. Y CIOBHS
MPOBEJACHUA  XUMHWYECKOW peakiuu. TUIbl XUMHYECKUX PEAKIUU: COCHUHEHUS,
pazJioKeHus, 3aMelIeHus, oOMeHa. Temiora XuMUIEeCKON peakiiuu. 3aKOH COXpaHEHUS




MacChl BEIIECTB. XMMUYECKAE YpPaBHEHUS. 3HAYCHUE WHIECKCOB U KO3(PPHUIIMEHTOB.
CocraBiieHHE ypaBHEHU XUMHUECKUX PEAKIIHA.

[Ipoctele u cnoxHble BemecTBa. Pemenne 3amaq
Lemoncmpayus

«BplIeNIeHrE 1 MOTJIONIEHNE TeTIa — NPU3HAK XUMUYECKON PEAKIUN

«Pa3noxxeHre BOAbI JIIEKTPUIECKAM TOKOM

«3aKOH COXpPaHEHHUS MacChl BEIIECTBY
lIpakmuueckas paboma

«AHanu3 MoYBbD»

«BononpoBoHas ¥ TUCTUILUIMPOBAHHAS BOAA»

«nmrocTpanus IpU3HAKOB XUMHUECKUX PEAKLIUI»

O3HaKOMJIEHHE C COCTABOM MUHEPAIIBHOW BOJIbI

PactBopsl (12 yac)

OcHosHble meopemuyecKue ceeoenusl

PactBopenune kak (¢usuko-xumMuueckuil mpouecc. IloHstue ruaparax

Kpuctamoruaparax. PactBopumocTs. KpuBble  pacTBOPUMOCTH Kak  MOJEIb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIepaTypbl. HacbhlllleHHBIE,
HEHACBIIICHHBIC MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB JISI NPUPOABI H
CEIIbCKOr0 XO03siMcTBa. MaccoBasgs J0JisI PacTBOPEHHOIO BENIECTBA. Pacuersi,
CBSI3aHHBIC C UCIIOJIb30BAHUEM ITOHATHUS «IOJIS».
IIpakmuueckas paboma

«/3ydyeHue 3aBUCMMOCTH PACTBOPUMOCTH BELIECTBA OT TEMIIEPATYPbD)
«IlepecsllieHHBIN PacCTBOP»

«Habmoienne 3a poCTOM KpPUCTAIIOBY

«IIpurorosiieHne pacTBopa ¢ 3aJaHHOM MACCOBOU JI0JIEH PACTBOPEHHOIO BELIECTBA»
OcCHOBHBIE KJIACCHI HEOPraHUYeCcKHX coeanHeHuii ( 16 yac)

OcHosHble meopemuyecKue ceeoenusl

Oxcuppl, ux Kiaccupukays U XMMHUYECKHUE CBOMCTBA.

OcHoBaHus, UX KJaccuPuKaius 1 XuMUYECKUEe CBOMCTRA.

Kucnotel, ux xkiaccudukaius MU XUMHYECKHE CBOMCTBa. V3MeHeHUs OKpacku
WHJIMKATOPOB B KUCIIOTHOM U 1ienouHol cpeae. [llkana pH (kucioTHoCTh cpeibl).
Conu, ux knaccuukamus 1 XuMUYeCKUue CBOMCTBA

['eHeTnueckas CBsI3b MEXKYy KJIACCaMH HEOPIaHWYECKUX COCTMHEHUN
Lemoncmpayus

«TennoBoii 3 PeKT peakuu THAPOKCUIA HATPHS C YTIEKUCITBIM Ta30M»»
Ipakxmuueckas paboma

«/3MeHeHus OKpacKu MHIUKATOPOB B KUCJIOTHOM U IETIOYHOM CpEe»

«Omnpenenenune pH pazauyHbix cpeay

«Omnpenenenne pH pacTBOPOB KUCIOT U LIETOUECH»

«Peakuus HeUTpanuzanum»
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Xumuyeckas cBsizb (9 yac)
OcHosHble meopemuyecKue ceeoeusl
[Tonsitue mona. Monbpl, 00pa3oBaHHBICE aTOMaM{ METAJJIOB W HeMeTauioB. MoHHas
XUMHUecKas cBsi3b. CxeMbl 00pa30BaHUsI HOHHBIX COCAUHEHUM.
B3anMopeiicTBie aTOMOB JJIEMEHTOB HEMETANIOB MEXAy c000i — oOpa3oBaHUE
MOJIEKYJ IPOCTOro BemiecTBa. KoBajieHTHAsi HEMmojsipHas XUMHUUYecKas CBsi3b. CXeMbl
oOpazoBanus nByxatoMHbIX MoJekyd (Hp, Cly, Sy, Nj). DiekTpoHHBIC U CTPYKTYpPHBIC
dbopmybl. KpaTHOCTh XUMHUECKOMN CBSI3U.
B3auMopeiicTBuE aTOMOB 3JIEMEHTOB HEMETAJUIOB MEXAy co0oi — oOpa3oBaHue
MOJEKYJT  COCIMHEHUH.  ODIEKTpOOTpUIATENbHOCTh.  KoBaneHTHas  mosjsipHas
XuMuYeckas cBs3b. Cxembl oOpaszoBanus Mosekyn coeaunenuin (HCI, H,O, NHy).
DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.
B3aumojieiicTBUe aTOMOB HJIEMEHTOB METAJIOB MEXKIy co0oiM — oOpa3oBaHue
METAJTUYECKUX KpUCTaUIOB. [IoHSITHE O METAIITUYECKOU CBS3H.
AMOpdHBIE M KpHUCTAJUIMYECKHE BeUlecTBA. MEXMOJIEKYISIpHbIE B3aUMOJCUCTBUS.
Tunbel KPUCTAUIMYECKUX PEHICTOK. 3aBUCUMOCTHh CBOWCTB BEIIECTB OT THUIIOB
KPUCTALTAYECKUX PEIIETOK.
Lemoncmpayus
Mopgenun aToMOB XUMHUYECKUX »3JiIeMEHTOB. [lepuoamdeckass cucTeMa XUMHYECKUX
sanemenToB /.M. MeHpaeneena.
IIpakmuueckas paboma
CocraBiieHHuE MOAEJIEN MOJIEKYJI U KPUCTAJIOB C Pa3HbIM BUJIOM XMMUYECKOU CBSI3H.
«Temneparypa mIaBiaeHUsI BEMIECTB C Pa3HBIMHU THUIIAMU KPUCTALUTUYECKUX PEIIETOK)
Teopust rsekTposuTudeckoii guccomuanum ( 12 gac)
OcHosHble meopemuyecKue ceeoenusl

[lonsaTe 00 ANEKTPOJUTHUECKON IAUCCOIMUALIUU. DJICKTPOJUTHI U HEIIEKTPOJIUTHI.
MexaHu3M AUCCOIMALMM DJICKTPOJIUTOB C PA3IMYHBIM XapakTepom cBs3u. CTeneHb
AJIEKTPOIUTHYECKON qucconrani. CUIIbHBIC U CITA0bIe DJIEKTPOJIUTHI.

OCHOBHBIC TOJIOKECHUSI TEOPUM DJIEKTPOJUTHYECKOW auccounanuu. oHHbIE
ypaBHEHUS peakiuil. Peakiuu odmMeHa, uayiiue 10 KOHIIA.
Lemoncmpayus
«TennoBoil 3ppeKT pacTBOpPEHHS BEUIECTB B BOACH
IIpakmuuecxas paboma
«INEKTPOIUTHI U HEAJIEKTPOJIUTHI»
«BrnusiHME pacTBOPUTEIIS HA TUCCOLIMAIIUIOY
«CunbHBIC U CIa0bIe AIEKTPOTUTHDY
«3aBUCUMOCTh  3JIEKTPONPOBOJHOCTH  PACTBOPOB  CHJBHBIX  DJIEKTPOJIUTOB  OT
KOHIICHTPAI[UX UOHOBY
OmnpeneneHue KOHIICHTPAIIUU COJIH 110 JIEKTPOIPOBOTHOCTH PaCTBOPA
«BzaumopeiicTBue ruipokcuia 0apus ¢ CEpHON KUCIOTOM»
«O0bpa3oBaHue coJjield aMMOHUS»
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Xumuueckue peakmuu( 12 yac)

OcHosHble meopemuiecKue ceeoensl
Krnaccudukarys XUMHUYECKUX peakiuidi M0 Pa3IudHBIM MPU3HAKAM: «YHUCJIO M COCTaB
pearupyronmx M 00pa3yroIIuXcsl BEMIeCTB», «TEIUIOBOU 3(h(HEKT», «HAmpaBICHUESY,
«U3MEHEHUE CTEIECHEN OKUCIICHUSI 3JIEMEHTOB, 00OPa3yIOIINX Pearupyroire BEMecTBay,
«(hazay, «MCIOTB30BaHNE KaTAIN3ATOPAY.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OmnpeneneHue CTENEHEH OKUCICHMS NIl 3JIEMEHTOB, 00pa3yIOlIUX BEIIECTBA PAa3HBIX
KjaccoB. Peakiiuy MOHHOro oOMEHAa M OKHCIHMTEIbHO-BOCCTAHOBUTEJbHBIC PEAKIUU.
OkucIUTENL U BOCCTAHOBHUTEID, OKUCIEHUE U BOCCTAHOBJICHUE.

CocraBiieHUE YpPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM
AJIEKTPOHHOTO OallaHca.

CBOMCTBa MPOCTBIX BEIIECTB — METAJUIOB M HEMETAIJIOB, KUCJIOT U COJIEH B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

[loHATHE O CKOPOCTHM XMUMHYECKOW peakuuu. PakTophl, BIUSAIONIME HA CKOPOCTH
XUMHuYeckux peakiuil. Katanuzaropsl 1 katanu3. MTHruOUTOpsl. AHTHOKCHUIAHTHI.
lIpaxmuueckas paboma
«M3ydyenue peakiiuu B3auMOJIeHCTBUS CYJIb(UTA HATPUSI C IEPOKCUIOM BOAOPOIA»
«3menenue pH B X0/1€ OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUI)
«CpaBHUTETbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIBHON CIOCOOHOCTH METAILJIOBY
«M3ydenne BIUSHUS pa3IMUHbIX (PAKTOPOB HAa CKOPOCTH PEAKIIUM»

XuMHuuyecKue 3J1eMeHThI (CBOMCTBA METAJLJIOB, HEMETAJLJIOB U UX COeIMHEHM)

(20 gac)

OcHosHble meopemuyecKue c8eoenusl

Merannuueckasi KpUCTAJUIMYECKasl PENIETKa M METaJUIMYecKass XUMHUYECKasl CBS3b.
O6mue Qusnueckue cBoiicTBa MeTtaioB. CrulaBbl, WX CBOMCTBAa M 3HAYCHHE.
XUMHUUYECKHE CBOWCTBA METAJIOB KAakK BOCCTAHOBUTEIIEM, a TakKe B CBETE UX
MOJIOKEHUS B DJIEKTPOXUMHUYECKOM Py HanpspKeHud meTaiioB. Koppo3ust metaninos
U criocoObl 00phObI ¢ Hel. MeTasl B ipupojie. O01me crnocoObl UX MOJTyYEHUS.
Kpucrannuueckoe CTpOCHHME HEMETAUIOB — TMPOCTBIX BEMIECTB. AJIOTPOMUSI.

@u3nyecKkne CBOWCTBA HEMETAUIOB. OTHOCUTENBHOCTh TMOHATUWA «METAUD» U
«HEMETaJD.

OO6mrast xapaktepuctuka ramoreHoB. Ctpoenue aromoB. IIpocTeie BemecTBa u
OCHOBHBIE COEIMHEHUS raJOT€HOB, UX CBOMCTBA.

Cepa. Ctpoenne aroma, aJlJIOTPOMHS, CBOMCTBA M NMPUMEHEHHE POMOWYECKON CEpHI.
Oxcupsl cepol (V) u (VI), ux nonmydenue, cBoiictBa u npuMenenune. CepHasi KUCIIOTa U
€e COJu,

A3ot. CtpoeHune aToMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA.

AMMHAK, CTPOECHHME, CBOWMCTBA, MOJIydeHHME W mpumeHeHue. Colimi aMMOHMS, HX

CBOMCTBA U IIPUMEHEHHUE.
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Oxcunpl azora (1) u (1V). A3oTHas KUCIIOTa, €€ CBOMCTBA M IpUMeHeHne. Hurpathl u
HUTPUTHI, TPOOIEMa UX COAEPKAHUS B CEIBCKOXO3SHCTBEHHON MPOIYKIIUUA. A30THBIE
ya00peHUs.
®doctop. Ctpoenue aroma, auIOTPONHs, CBOICTBa 0enoro u kpacHoro Qocdopa, ux
npumeHenue. OcHoBHBIC coenuHeHus: okcu dhocdopa (V) u oprodochopHas KUCIOTa,
docdater. DochopHbIe yI0OpEHUS.
VYrnepoa. CrtpoeHue aroma, aJIOTPONUsi, CBONCTBA MOAM(UKAILMKI, NPUMEHEHHUE.
Oxcunpl yriepoaa (II) u (IV), ux croiictBa u npumenenune. KapOoHaTsl: KalbIUT, coja,
MOTall, X 3HAYEHUE B MPUPOJAE U )KU3HH YETIOBEKA.
Kpemnuii. CTpoeHne aToma, KpUCTANIMYECKUI KPEMHUM, €ro CBOMCTBA U IPUMEHEHHE.
Oxcun xpemuusi (IV), ero mpupomnsie pasHoBuAHOCTU. CHIMKATBL. 3HAYCHHE
COCIMHEHUN KPEMHMUS B )KUBOU U HEXKUBOU IIPUPOAE
lIpakmuueckas paboma
B3anmopeiictBue xaneimsg ¢ Bojod. «B3ammopelcTBHE W3BECTKOBOM BOJBI C
YTJIEKUCIIBIM Ta30M»
[Tomy4yenue ruipoKcuaa aTFOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
B3anmopnencTBue kenesa C CONSHOM KUCIOTOW. «OKHUCIEHHE jKelie3a BO BIIAXKHOM
Bo3ayxe» . [lomyduenue ruapokcuaon xene3a (II) u (II1) u uzydyenume ux cBOMCTB.
«M3ydyeHne PU3NYECKNX U XUMUYECKUX CBOMCTB XJIOpa»
«/3yueHune CBOICTB CEpPHUCTOrO ra3a U CEpHUCTON KUCIOTHI»
«OCHOBHBIE CBOMCTBAa aMMHUAKa
[TonyueHue u pacro3HaBaHUE BOAOPOAA.
PacTBOpeHue nepMaHranara Kajausi MJM METHOTO Kyopoca B BOJIE.
I'uapararust 00e3BoxkeHHOTO cynbhata meau (11).
N3rotoBiieHHE TUIICOBOTO OTIEYATKA.
KauecTBeHHas peakiysi Ha TAJIOTEHU-UOHBI.
[Tomy4yeHue u pacro3HaBaHUE KUCIOPOAA.
["openue cepbl Ha BO3AyXE U B KUCIOPOJE.
CBoiicTBa pa30aBII€HHON CEPHON KUCIIOTHI.
Pacno3znaBanue coneit aMMOHUS.
CgoiicTBa pa3daBIeHHON a30THOU KUCIIOTHI.
B3aumonenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO.
I'openue docdopa Ha Bo3myxe u B kuciopoje. PacrmosznaBanue gocdaTos.
I'openne yrus B kucnopone. IlomydyeHue yroabHON KMCIIOTHI M U3YYEHHUE €€ CBOMCTB.
[Tepexon kapOoHATOB B THAPOKapOOHaTHI.Pasnoxenue rugpokapOoHaTa HATPUS.
[TonydyeHrne KpEMHEBOW KUCIIOTHI M U3YUYEHUE €€ CBOWCTB.
IIpoexTHasi aesATeJbLHOCTDH (4 yac)
OcHogHble meopemuyecKue c8eoetusl
BrlnonHeHre MNPOEKTHOM JEeATEIbHOCTH MOJ PYKOBOJACTBOM mnenarora. Co3naHue
npoaykuuu. [Ipe3enranus roroBor NpoayKIIUU
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Camocmoamenvras paboma: CaMOCTOATEIBHOE BBITIOJTHEHHUE MPOEKTHOU

ACATCIBbHOCTH

@®opMbI aTTECTALIUM

dopmamu OABEICHUSI UTOTOB PeATM3aIMH IPOTPAMMEI CITYKaT:

® KOHTPOJBHOE TECTHPOBAHUE (KOHTPOJIb YCBOCHHS TEOPETUUECKUX 3HAHUN);

® BBINIOJIHEHUE MPOEKTOB (KOHTPOJIb YCBOCHHS MPAKTUYECKUX YMEHHI);

® [pe3eHTAIUs IPOEKTOB;

® y4yacTHe B KOHKypcax.
PesynpTatuBHOCTH O0YyYEHHUS 1O MPOrpaMMe OTCICKHUBACTCS Pe3yIbTaTaMu OOYyUYCHHS
N0 HWHIMBHAyalbHOMY Mapupyty oOydarommxcs. (Ilpunoxenue 1). HWrorm
pE3yNbTaTOB 0OYUYECHHsI MOKA3hIBAIOT HE TOJIBKO 3HAHUSI O0yUYaIOIUXCS, HO U Ka4eCTBO
paboTel memarora. Pe3ymbTaThl BHOCATCS B TaOnHMIy «YpPOBEHb MOATOTOBKH
oOyuaromuxcs» (Ilpunoxxenue 2), a 3areM B Tabuuly «YpOBEHb IOJITOTOBKU
oOyyaroruxcs» cBoHbIN npoToko (IIpunoxenne 3)( mo HEOOXOAUMOCTH)
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PA3JIEJI 11
KOMILIEKC OPTAHU3AIIMOHHO-TIEJATIOT'MYECKUX YCJIOBUM

Meroanuyeckoe odoecnevyeHue NporpaMmbl

JlononHuTEeNnbHASA oOmeoOpa3oBaTeabHast oO11epa3BUBarOIIast mporpamma
€CTECTBEHHO-HAY4YHON HAaIIPaBJICHHOCTU «XUMUWYECKHH TTPAKTHUKYM»
peanusyemasi B llenTpe oOpa3oBaHHS €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKON
HamnpaBieHHocTel «Touka pocrta» paszpaboTaHa ¢ HMCHOJB30BAaHUEM CYIIECTBYIOIIUX
METOJ/IOB U MpUeMoB U GpopM o0yueHus. [Iporpamma crneayer OCHOBHBIM TEHICHIIUSIM B
Pa3BUTHUH COBPEMEHHOM METOIUKH 00YUYEHHUS.

[Ipouiecc 00y4yeHUs BBICTpAMBAECTCS HA OCHOBE TPAJAUIMOHHBIX JUJIAKTHYECKUX
NPUHIMIOB (HAIJIAIHOCTH, HAyYHOCTH, CO3HATEJIBbHOCTM W AKTUBHOCTH WU T.I.) U
COBPEMEHHBIX (IEATENBHOCTH, HEMPEPHIBHOCTH, LIEIOCTHOCTH, IICHUXOJIOTMYECKOM
KOM(OPTHOCTH, BAPUATUBHOCTHU, TBOPUYECTBA).

Metonbl U (OpMBI, HCMOIB3yEMBbIE NEAArOrOM, OTPAXAIOT €ro OPraHHU3yIOUIYIO,
00yYaroNIyt0, KOHTPOIUPYIOIIYIO (PYHKIIUM U OOecreuruBaloT peOCHKY BO3MOXKHOCTh
03HAaKOMJICHUS1, TPDEHUPOBKHU M PUMEHEHHS Y4€OHOr0 MaTepuania.

[IpakTryeckass 4acThb 3aHUMaeT OOJBIIYIO YacTh Y4YEOHOrO BPEMEHU M SBIISAETCS
[EHTPAIbHON YaCThIO JAaHHOU MPOTPAMMBI.

OOpazoBaTenbHBIA TpOLIECC MpEAroiaraeT MPUMEHEHHE HMHTEPAKTUBHBIX METOJ/IOB
00y4eHHS M pPa3IMYHBIX MEATEXHOJIOTUH, HAIPUMED, TeenoaraHusl, MPOSKTHOM.

MarepuajbHO-TEXHUYECKOe o0ecneyeHrue NporpaMmmMbl

[Iporpamma peanusyercss B LleHTpe oOpa3oBaHUs €CTECTBEHHO-HAYIHOM
U TeXHoJIornueckor HampaiaeHHocTel «Touka poctay B MOVY «COIII Ne 14 ropona
[TyraueBa umenu I1.A. CtonpimuHay.

Jms MeToaudeckoro oOecreUeHUs JIOTIOJIHUTENIHLHOM 00111€00pa30BaTeIbHOM
obmepaszBuaroiieit nporpammbl «KXUMUYECKUU ITPAKTUKYM» umeetcs:
e 000pynOBaHHBI KaOWHET B COOTBETCTBUU c CaHUTAPHO-

TUTUCHUYECKUMHU TPABUIIAMH.

e pabodee MECTO Yy4YEHHKAa, OOOpPYJAOBaHHOE B COOTBETCTBHMM C CaHUTapHO-
TUTUCHUYECKUMHU HOPMaMHU.

O6opynoBanue: 1udpoBas JadopaTopus ¢ HAOOPOM AATUYUKOB (KOMILIEKT Y4EOHOTO

000pyI0BaHUs, BKIIIOUAIOIINNA U3MEPUTENbHBIN OJI0K, HHTep(deiic KOTOPOro MO3BOISIET
o0OecreunBaTh CBSI3b C TEPCOHAJIBHBIM  KOMIIBIOTEPOM, M HAOOp JaT4YMKOB,
PETUCTPUPYIOIINX 3HAYEHUSI PA3JIMYHBIX (PU3NYECKUX BEJIMYMH: JTaTYUK TeMIepaTypbl
IUIATUHOBBIN, JaTYMK pH , 1aTyuk 35I€eKTPONPOBOJHOCTH), KJIacCHYecKas XUMHUYECKas
naboparopus (mpubop ISl JEMOHCTpAIlMM 3aBHUCHUMOCTH CKOPOCTH pPEaKIHMH OT

15



pasnuYHBIX (PAaKTOPOB, armapaT JJis MPOBEICHUS XUMUYECKUX PEAKIUH, MpUOop s
OTBITOB C AIEKTPUUECKUM TOKOM, MpUOOp NIl U3YUYEHHUs] COCTaBa BO3yXa U MHOTHE
JpyTHE.), HOYTOYK, TEIeBU30D, JOKanbHas ceTh. JlocTym k cetu IHTEpHET.

Cnmcok auTepatypsbl
Jluteparypa ais nexarora

1. denepanbublii 3aKk0H OT 29 nekadbpst 2012 roga Ne273-d3 «O6 obpazoBaHuu B
Poccuiickoit @eneparum» ( ¢ ”BMEHEHUSIMH | JIOTIOJHEHUSIMHU);;

2. Hammonanbublii mipoekT «OOpa3zoBanue» (yTB. mpesunuymom CoBera IMpu
[Ipesunente PO no crpaTernyeckoMy pa3BUTHIO M HAIMOHAIBHBIM IPOEKTaM
(mpotoxoit oT 3 ceHtsiopst 2018 1. Ne 10);

3. Ilpuka3z munuctepcTBa npocsemieHus: Poccuu ot 9 Hos0pst 2018 roma Ne 196
«O0 ytBepxkaeHuu llopsinka opraHu3anu U OCYIIECTBICHUS 00pa30BaTEIbHOM
JEeATEIbHOCTH IO JOMOJHHUTENIBHBIM 001Ie00pa30BaTeIbHbIM MporpaMMam» (C
W3MEHECHUSIMU U JOTOJHECHUSIMU);

4. «Meroguyeckre PEKOMEHAAIMU 1O MNPOCKTUPOBAHUIO  JOTOJHUTEIBHBIX
oOLIepa3BUBAIOLIMX MIPOrpamMM (BKJIIOYask Pa3HOYPOBHEBBIE MPOTpaMMBbl)» (YTB.
nrucbMoM MuHucTepcTBa 00pa3oBanus u Hayku PD ot 18.11.15 Ne 09-3242);

5. IIpuka3 munuctepcTBa oopazoBanust CaparoBckoid oosnactu ot 21.05.2019r.
Nel077 «O6 ytBepxaenun [IpaBun nepcoHUPUIIUPOBAHHOTO TOMOJIHUTEIHLHOTO
oOpazoBanus B CapaToBCKO# 001acTi» (C U3MEHEHUSMH U JOTIOJTHEHUSMU);

6. Ilocranosnenue ['MaBHOrO rocynapCTBEHHOTO CaHUTapHOro Bpauda Poccuiickoit
@®enepanuu ot 28 centsops 2020 r. N 28 r. MockBa «OO0 yTBEpKIeHUU
canutapubix mnpaBuin CII  2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKHE
TpeOOBaHMs K OPTaHU3aIllMK BOCIIUTAHUS M OOYYEHHS, OT/IbIXa U O3J0POBJICHHUS
JIETEH ¥ MOJIOJICKI;

7. Ycra MOY «COII Ne 14 ropona [lyraueBa umenu I1.A. CtonbimuHa

Jluteparypa 1Jifl mexarora u y4aumerocst

Janee B pazzene NpeaCcTaBlIeH CIMCOK KHUT M CCBIJIOK Ha CalThl, B KOTOPBIX OoJiee
nOAPOOHO OCBAILIEHBI Pa3JIMYHbIE ACHEKThl pACCMATPUBAEMBIX BOIIPOCOB. X MOKHO
PEKOMEHIOBaTh KaK YUYWTENI0, TaK M OOyYaromMMCs, MpPOSBUBIIMM HHTEpeC K
M3y4aeMOU TeME.

8. Bacumse B. II., Mopozosa P. II., Koueprmna JI. A. Ilpaktukym 10

aHATUTHYECKOW XUMHUH: Y4ueOH. mocobue st By3oB. — M.: Xumms, 2000. —
328 c.
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9. I'pocce 3., BaiicmanTtens X. Xumus mjis 1r0003HATENBHBIX. OCHOBBI XUMUU U
3aHuMarenbHbie onbIThl. I'JIP. 1974. Ilep. ¢ Hem. — JL.: Xumus, 1979. — 392 c.

10.depnronsn B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

11.Kumua JI. M. OOmas xumusa. [Ipaktukym L-mukpo. PykoBojactBo i
ctyneHTtoB. — M.: MI'MY, 2006. — 322c.

12.Vicnonp3oBanue HU(POBBIX J1adopaTOpHil Mpu OOyYEHHUH XUMHH B CpEAHEH
mkone/ becmanos Il. WM. lopodeer M. B., Kumun J[. M., 3umuna A. U.,
OpsxexoBckuii [1. A. — M.: BUHOM. Jlabopatopust 3nanuit, 2014. — 229 c.

13.Kpucramisl. Kpucramioruaparel: Metoguueckue yka3zaHus K J1a0OpaTOpHBIM
pabotam. Mudtaxora H. III., [TetpoBa T. H., Paxmarymnuna 1. ®. — Kazans:
Kazan. roc. rexnon. yn-t., 2006. — 24 c.

14.J1eencon U. A. 100 BorpocoB 1 OTBETOB IO XUMHUU: Marepuansbl s HIKOJbHBIX
pedepa- ToB, (haKyJIbTaTUBHBIX 3aHATUN U CEMUHAPOB: YueOHoe nocodbue. — M.:
«3marensctBo ACT»: «M3paTenscTtBO AcTtpensy, 2002. — 347 c.

15.Jleencon M. A. Xumunueckue peakuuu: TemnoBoil 3¢¢eKT, paBHOBECHE,
ckopocTtb. — M.: OO0 «M3narensctBo AcTpens, 2002. — 192 c.

16.JIypre 0. HO. CnipaBounuk no aHamuTHYeCKOH XuMun. — M.: Xumus, 1971, —
C. 71—809.

17.Hazaposa T. C., I'pabeuxuii A. A., JlaBpoBa B. H. Xumuueckuii 3KkCriepuMeHT B
mkone. — M.: [Ipoceemenue, 1987. — 240 c.

18.Heoprannueckas xumusi: B 3 1./Ilon pen. 10. JI. Tperpsakosa. T.1: dusuko-
XUMHYECKHE OCHOBbI HEOPTaHMUYECKON XUMUU: YUEOHMK JUIsl CTY.l. BBICHI. yueO.

saBenenuit/M. E. Tamm, 10. JI. TperbsikoB. — M.: HM3nmaTenbckuii IIEHTP
«Axagemusy, 2004. — 240 c.
19.1letpsnoB M. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B Mwupe. — M.:

Ilemarorunka,1976. — 96 c.

20.CtpensauxoBa JI. H. 13 gero Bce caenano? Pacckassl o BemectBe. — M.: Sy3a-
npecc. 2011. — 208 c.

21.CycnennukoBa B. M, Kucenesa E. K. PykoBoACTBO 1O NpHTOTOBIICHUIO
TATPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

22.®apaneit M. Ucropus cseun: Ilep. ¢ anrn./Ilox pea. b. B. HoBoxunosa. — M.:
Hayxka. I'naBHas pepakuus ¢pusnko-matemaTudyeckoil nureparypsl, 1980. — 128
C.

23.Xomuenko I'. II. ,CeBacthsgnoBa K. M. OxHCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakuuu. — M.: IIpocsemienue, 1989. — 141 c.

24 . Ounmknoneaus g aered. Tom 17. Xumms / I'mas. pen. B. A. Bonoaun, Be.
Hayu. pen. U. Jleencon. — M.: Apanra +, 2003. — 640 c.

25.9ptumo JI. Boma: kHura o caMoM Ba)KHOM BEIIECTBE B MHpeE: Tiep. ¢ puH. — M.
Kommacl'nm, 2019. — 153 c.

26.YeptkoB WM. H., Kykxo II. H. Xumuueckuili >KCIEPUMEHT C MaJIbIMU
KoJInuecTBamu peaktuBoB. — M.: [IpocBemenune, 1989. — 191 c.
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27.Caiir MI'Y. Ilporpamma Kypca XuUMHM [ ydammxcs 8—9 KkimaccoB
o0mieoOpa3oBareIbHOM  IIKOJBL.  http://www.chem.msu.su/rus/books/2001 -
2010/eremin-chemprog.

28.Caiir OUIIN. OTkpbIThId OaHK 3amaHuid UIsi (POPMHUPOBAHUS ECTECTBEHHO-
HAyYHOM rpamoTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

29.Caiit Equnas komekius nudpoBbix 00pa3oBaTeNbHbIX pecypcoB. http://school-
collection.edu.ru/catalog.

30.Caiit  ®denepanbHblii  IEHTP HHOOPMAIMOHHO-00PA30BATENbHBIX PECYPCOB.
http:// fcior.edu.ru/
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KasiengapHo-y4eonbiii rpagux

Ne [ Cpok HaumenoBanue dopma KogunuyecTBO yacoB dopma
n/n | peaiu pa3aenoB NpoBeAeHusl KOHTPOJIsI
3allUH 3AHATHUSA TECOpHUSA [ IIPAKTHKA CamocTrosiTeJIbHAA | BCEero
padora
Beenenue. Ilpeamer xumus 6
1 02.09. | Beenenue. [Ipenmer oyHas 1 - - 1 [TuceMeHHbII
2021 | xumus Onpoc
2 04.09. | Uctopus o4Has 1 1 I[InceMmeHnbIin
2021 | BOBHUKHOBEHUS U Ompoc
pa3BUTUS XUMHH. PoJIb
OTEUYECTBEHHBIX YUEHBIX
B CTaHOBJICHUHU
XUMHYECKON HAYKH
3 07.09. | CoiicTBa BEIIECTB ouHas 1 1 [TuceMeHHBIH
2021 OTpoc
4 09.09. | 3HaKu XUMHAYECKUX o4Has 1 1 [TuceMeHHBIN
2021 | pIeMEHTOB. Ompoc
5 11.09. | ®opmymna BemecTBa O4YHast 1 1 | [Ipaktuuecka
2021 s pabora
6 14.09. | OtHOCHTENIBHAS o4Has 1 1 ITiceMeHHBIN
2021 | aTroMHas u onpoc
MOJICKYJIIpHasl Macca.
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MeToabl H3YYCHHUA BCIIECTB H XUMHNYECCKHUX sIBJICHHH. BKCHepI/IMeHTaJ'IbeIe OCHOBbI XMMHMU.

10

laT4yhKa TEeMIEpaTypbl U
TEPMOMETPA»

7 16.09. | MeTtonp! n3y4deHus Ounas 1 1 [IncemeHHbIi
2021 | xumuu Ompoc
8 18.09. |Arperarnbie coctosiHuss|  OuHas 1 1 | [lucbmeHHBIN
2021 |BemiecTB M UX B3aUMHBIE ompoc
ePEXOIbI
9 | 21.09. [[IpeBpaieHune BemecTB Ounas 1 1 | [IuceMeHHBIN
2021 Onpoc
10 | 23.09. | Ponp xumuu B )KU3HU OuHag 1 1 Konnektusu
2021 | genoBexa. B IPOEKT
11 | 25.09. | «IIpaBuna texHuky OuHas 1 1 [IpakTnyecka
2021 |be3omacHOCTH 5| s paboTa
HEKOTOpbIE BHJBI PabOT B
XMMUYECKOH JIabOpaToOpuH.
12 | 28.09. | «I{udposas Ounas 1 1 [IpakTnuecka
2021 | nabopaTopus» s paboTa
13 | 30.09. | «M3y4yeHue ctpoeHus Ounas 1 1 | [Ipaktnuecka
2021 | mmameHm» st paboTa
14 | 02.10. | «Ilo xakoii OuHag 1 1 [IpakTuuecka
2021 | remmepaTypbl MOKHO g pabota
HArpeTh BEIIECTBO
15 | 05.10. M13mepenue Ttemmepatypb] OunHas 1 1 | [IpakTtuuecka
2021 |kuIIeHUS BOABI C TIOMOIIBIO s paboTa
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16 | 07.10. | «Onpenencuue o4uHas 1 [IpakTuyecka
2021 | Temmeparypsl s paboTa
IUIaBJICHUS U
KPUCTAJUTM3AIUU 0JIOBAY
IlepBoHayajibHble XUMHYECKHE MOHATHS 13
17 | 09.10. Yucreie BemectBa u cMecu.| OuHas 1 [TuceMeHHBIN
2021 Ompoc
18 | 12.10. [«AHannu3 DOYBED) Ounas 1 [[IpakTuyeckas
2021 pabota
19 | 14.10. | Bo3ayx u ero cocras. Ounas 1 Pemrenne
2021 | O0BéMHBIE DOIH 3a71a4
KOMIIOHEHTOB CMECH
20 | 16.10. | CsoiicTBa BOIBI OuHag 1 IInceMeHHEBIN
2021 Onpoc
21 |19.10. BomompoBoaHas u OuHag 1 [IpakTnyecka
2021 |mucTHIIMPOBAHHAS BOJAY s paboTa
22 | 21.10. | «O3HaKOMIIEHHUE C Ounas 1 [IpakTuuecka
2021 | cocTaBOM MUHEpAIBHOU s pabora
BOJBI»
23 | 23.10. | [IpocThie U CIOKHBIC OuHag 1 Pemenue
2021 | BemecTBa. 3aJ1a4
24 | 26.10. | dusnueckue u OuHag 1 [TuceMeHHBIN
2021 | XuMUYECKHE SBIICHUS ompoc

«Brpinenenue n
MOTJIONIEHHUE TEIIa —

MPU3HAK XUMHYECKOU
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pPCaKIuu»

25 | 28.10. | Tunbl XUMHYECKUX OuHag 1 IInceMeHHBIN
2021 | peakumii onpoc
«Pa3noxxeHne BOJIbI
AIEKTPUUECKIUM TOKOM))
26 | 30.10. Mmmoctpanus npuszHakoB |  OuHas 1 | [Ipaktuuecka
2021 [ XUMHYECKUX PEaKITHii») s pabota
27 |02.11. | Xumuueckue OuHag 1 IInceMeHHBIN
2021 | ypaBHEHUS. onpoc
28 | 06.11. | «3ak0oH cOXpaHECHUS Ounas 1 [IpakTnyecka
2021 | Macchl BEMECTB» s paboTta
29 | 09.11. | CocraBienue Ounas 1 | [luceMeHHBIN
2021 | ypaBHEHUN XUMHYECKUX ompoc
pEaKIuid.
PacTBOpHBI 12
30 |(11.11. | PacrtBOpeHue kax OuHas 1 [[IuceMeHHEBIN
2021 |pu3uKO-XUMUYECKUIA onpoc
mporiecc.
31 |13.11. | Buasl pactBOpOB Ounas 1 [IncebmeHHbIN
2021 Ompoc
32 |16.11. | PactBopuMOCTh Ounas 1 Pemrenne
2021 | BerecTB B BOJIE 3a71a4
33 | 18.11. («M3y4enue 3aBUCUMOCTU Ounas 1 | [IpakTtuuecka
2021 [pacTBOpMMOCTH BElIECTBA s pabora
OT TEMITCPaTypPhI»
34 | 20.11. | HaceluieHnsle, OuHas 1 Pemrenne

22




2021 | HeHACHILLIEHHBIE 3a71a4
TIePECHIIICHHBIE
pPacTBOPHI
35 | 23.11. | «IlepechiiieHHbIH Ounas 1 | [Ipaktuuecka
2021 | pacTBOp» s paboTa
36 | 25.11. | [lonsTue ruagparax u 1 1 IIncemennbIi
2021 | xpucTamioruaparax. onpoc
37 | 27.11. («HaGmromenwue 3a pocTomM OuHag 1 [IpakTnuecka
2021 |kpucCTaIIOB) s paboTa
38 | 30.11. | MaccoBas noins Ounasa 1 1 ITnceMeHHBIN
2021 | pacTBOpPEHHOTO ompoc
BEIICCTBA.
39 |02.12. | PacueTsl, CBSI3aHHEBIE C Ounasa 1 Pemenue
2021 | uCIIOJIL30BaHUEM 3ajaq
TTOHSITHS «OJISD».
40 | 04.12. | «[IpuroroBneHue Ounas 1 [IpakTnyecka
2021 | pacTBOpa C 3aJaHHOMN s pabota
MacCOBOH J0JICH
PacTBOPEHHOTO
BEIICCTBAY
41 |07.12. Bnauenue pactBopoB s OuHas 1 Koninextusu
2021 |opupoasl W CEJIBCKOTO, Bl IPOEKT
XO0351MCTBA.
OcHOBHBIE KJIACCHl HCOPTAHMYECKHUX COCAUHECHUI 16
42 |09.12. [Oxcuasl, ux Oo4Has 1 1 [IncemeHHbIi
2021 |knaccuduxarus Onpoc
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43 | 11.12. | xuMuU4ecKue CBOMCTBA Ounas [IpakTuecka
2021 | oxcumos s paboTa
44 |14.12. | OcHoBanus, Ux Ounas IInceMeHnbIin
2021 | xnmaccudukamus Onpoc
45 |16.12. | xuMu4ecKkre CBOMCTBA OuHag [IpakTnuecka
2021 | ocHoBaHuUM s paboTa
46 | 18.12. | Kucnotsl, ux OuHag IInceMeHHBIN
2021 | xnaccuduxarms onpoc
47 | 21.12. | xXuMHU4eCcKHe CBOMCTBA Ounas [IpakTuecka
2021 | kucnor s paboTa
48 | 23.12. [«I3MeHeHusT OKpacKu Ounas [IpakTuecka
2021 |MHAMKATOPOB B KUCIOTHOM s paboTa
U LIECIIOYHOM Cpeley»
49 | 25.12. [[lIxana pH (KHCIOTHOCTH OuHag IInceMeHHBIN
2021 [cpensr). Onpoc
50 |28.12. «Onpenenenue pH Ounas [IpakTuecka
2021 [pacTBOpPOB KUCIOT H g pabota
[ICTI0UCi
51 |30.12. | «Peakuus Ounas [IpakTuuecka
2021 | HeiiTpanu3anum» s paboTa
52 |04.01. | Coan, ux Ounas I[IncemeHHbIi
2022 | xmaccudukanms OmpocC
53 | 06.01. [ xumuueckue cBolicTBa Ounas [IpakTuuecka
2022 |coneii s paboTa
54 | 08.01. (Temnosoii a3pdext peakuuu | OuHas [IpakTuyecka
2022 |rugpokcuaa HaTpus C s pabora
YTTIEKHCIIBIM Ta30M)
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55 | 11.01. | «Onpenenenne pH Ounas [IpakTnuecka
2022 | pa3nuuHBIX Cpe» s paboTa
56 | 13.01. | 'eneTHueckas CBI3b Ounas ITnceMeHHBIN
2022 | Mexnay KjaaccaMu ompoc
HEOPTaHUYECKUX
COCIMHECHUI
57 | 15.01. | BupryanbHslii O4YHas [InceMeHHbIN
2022 | skcepuMeHT onpoc
XuMnueckasi CBA3b
58 | 18.01. | Mounas XUMHUYECKas, OYHas IInceMeHHEBIN
2022 |cBs3b. Onpoc
59 |20.01. | KoBanenTtHas OuHag IInceMeHHEBIN
2022 | HenonsipHas ompoc
XUMHUYECKas CBA3b.
60 | 22.01. | CocraBnenue Mmozeieit Ounasa [IpakTuecka
2022 | MOJIEKYJ U KPUCTAIIJIIOB s paboTa
61 | 25.01. | DnexTpooTpUIIATEIHFHOC Ounas I[IncemeHHbIi
2022 | 1 OTpoc
62 | 27.01. | KoBaneHnTHas moispHas OuHag [TuceMeHHBIN
2022 | xumMu4ecKas CBS3b. OTpoc
63 | 29.01. [Tousstue o merammndeckor OuHas [TuceMeHHBIN
2022  |cBs3m. Ompoc
64 | 01.02. | CocraBienue Mmoaeiei Ounas [IpakTuuecka
2022 | MoJeKyJ U KpUCTAJLIOB g pabota

C pa3HbIM BHUA0OM

XUMHYECKOU CBA3U
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65 | 03.02. | AMopdHbIe U Ounas 1 | KomiextuBH
2022 | xpuctayminyecKue BII TIPOEKT
BeIECTBA. 3aBUCUMOCTh
CBOMCTB BELIECTB OT
TUIIOB KPUCTAJUTMYECKHUX
PEIIETOK.
66 | 05.02. «Temmeparypa mnaBiaeHus; OduHas 1 [IIpaktuuecka
2022 |[BemecTB ¢ pa3HBIMHU g pabota
TATIAMHA  KPUCTAJUTHICCKUX
ELIETOK»
Teopusi 2JIEKTPOIUTHYECKOM THUCCONMATMH 12
67 | 08.02. | Iloustue 06 o4Has 1 1 [TuceMeHHEBIN
2022 PAEKTPOIUTUYECKOM onpoc
TUCCOTTHAITIH.
68 | 10.02. | Mexanusm Ounasa 1 1 ITnceMeHHBIN
2022 | auccoruanuu ompoc
AIIEKTPOIUTOB C
Pa3IMYHBIM XapaKTEePOM
CBSI3H.
69 | 12.02. | OcHOBHBIE TOJIOKEHUS OuHag 1 1 [TuceMeHHBIN
2022 | reopun onpoc
AIEKTPOIUTUYECKOU
JTUCCOTTHAITIT
70 | 15.02. TemnoBoii adpdext Ounas 1 [IpakTHuecka
2022 |pacTBOpEHUS BEIIECTB B s pabora

BOJIE»
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71 | 17.02. «BnusiHue pacTBOpUTEIS Ounas 1 | [Ipaktuuecka
2022 |ga nucconmanuio s paboTa
72 | 19.02. KOaeKTpOIUTHI U Ounas 1 [IpakTuecka
2022  |HEIIEKTPOIUTHI» s paboTa
73 | 22.02. |«CunbHbIE U c1a0bIe OuHag 1 [IpakTnuecka
2022 pAeKTpOIUTHI» g paboTa
74 | 24.02. |«3aBHUCUMOCTD o4YHasg 1 [IpakTnuecka
2022 pAeKTpPOnpPOBOAHOCTH g pabota
[PACTBOPOB CHJILHBIX
PIICKTPOIUTOB OT
KOHIICHTPAITUH HOHOBY
75 | 26.02. |Onpenencuue Ounas 1 [IpakTuecka
2022 |KOHIIEHTpAIMU COJIH IO s pabota
PIICKTPONPOBOHOCTH
acTBOPa»
76 | 01.03. [MonnsIe ypaBHEHUS Ounas 1 [IpakTnyecka
2022 |peakuuii. Peakium oomeHa, g pabota
M TyIIHe 0 KOHIIA.
77 |03.03. [«B3aumoneiictue Ouynas 1 [TpakTruecka
2022 [ruppoxcuaa 6apus ¢ s pabota
CEPHOM KUCIIOTOMN
78 | 05.03. | «O6pa3zoBanue conei Ounas 1 IIpakTuecka
2022 | aMmMOHUD» s paboTa
XuMH4yecKue peakuuu 12
79 |10.03. [Knaccuduxanus Oo4Has 1 [IncemeHHbIi
2022 [XUMHYECKUX pEaKIIHii Onpoc
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80 | 12.03. | OkucauTeapHO- Ounasa ITnceMeHHBIN
2022 | BocCTaHOBUTEIbHBIE ompoc
peaKInu.
81 | 15.03. [Onpenenenue creneneli OuHas IInceMeHnbIin
2022 |oxucaeHUs IS DJIEMEHTOB, ompoc
00pa3yronmx BEILIECTBA
a3HBIX KJIACCOB.
82 |17.03. |CocraBnenne ypaBHeHudl OuHas [TuceMeHHBIN
2022 |oxuCaUTENHHO- ompoc
BOCCTAaHOBHUTEIHHBIX
[peakiui METOJIOM|
PIICKTPOHHOTO OajaHca.
83 | 19.03. | «M3yuenue peakuu Ounas [IpakTnuecka
2022 | B3auMojelicTBUS s paboTa
CyJIb(uTa HATPHUS C
MIEPOKCHUJIOM BOJIOPOJIa»
84 | 22.03. | Peakuuu HOHHOTO OuHag [TuceMeHHBIN
2022 | oOmeHa n ompoc
OKHCIIUTEIILHO-
BOCCTAaHOBHUTEIILHBIC
peaKIum.
85 | 24.03. | «<M3menenue pH B xo1e Ounasa IIpakTuecka
2022 | OoKHCIIUTEIBHO- s paboTa
BOCCTAaHOBHUTEIbHBIX
peaKIui»
86 | 26.03. (CroiicTBa mpOCTHIX Ounas ITuceMeHHBIN
2022 |BemniecTB B CBETE onpoc
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OKHUCJIIUTCIIbHO-

BOCCTAHOBHUTEJIHLHBIX
[pEAKIUN.
87 | 29.03. | «CpaBHuTENbHAS Ounas 1 | [Ipaktuuecka
2022 | xapakTepucTuka s paboTa
BOCCTAaHOBUTECIHLHOM
CIIOCOOHOCTH METAJIOB)
88 | 31.03. | [lonsTre o ckopocTr Ounas 1 1 [InceMmeHHbIi
2022 | xuMuYecKoi peakiuu onpoc
89 | 02.04. | «<3yuenue BIUIHUS Ounas 1 | [Ipaktuuecka
2022 | paznuyHbIX (HAKTOPOB s pabota
Ha CKOPOCTb PEAKITUN
90 | 05.04. | Pemrenue 3ama4 Ha Ounasa 1 Pemenue
2022 | ckOopOCTh peakiuu 3a71a4
XuMHUYecKHe 3JIeMeHThI (CBOMCTBA METAJUIOB, HEMETAJIJIOB M UX COeIMHEHUM) 20
91 | 07.04. Metaubl. o4Has 1 1 I[InceMeHnbIin
2022 OIpoc
92 | 09.04. [Pacio3naBaHne METAIIIOB Ounas 1 | Ilpaktuuecka
2022 st paboTa
03 | 12.04. [Kanesuuii. Bzaumogeiicreue| Ounast 1 [IpakTuuecka
2022 [kambIus ¢ BOJOM. st paboTa
«B3anMopaelicTBue
M3BECTKOBOM BOJIBI C
VTJICKHCIIBIM Ta30M»
94 | 14.04. ([Antomunmii.  Ilomydenne| Owunas 1 [IpakTnuecka
2022 |rugpokcuja aMOMHHHUS M s paboTa
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HCCJIEIOBAHUE €ro
CBOWCTB.

95 | 16.04. | Keneszo. «Okucnenue Ounas [IpakTuecka
2022 | xene3a BO BIAKHOM s paboTa
BO3JTyXE) .
96 |19.04. ([Mepp. PactBopenne| OuHas [TpakTruecka
2022 |menHOrO Kymopoca B BOJIE. s pabora
97 | 21.04. [O6mas  xapakrepuctuka OuyHas [IpakTnyecka
2022 |ramoreHoB. «3yuyenue s pabota
buzruecKux u
XUMHUYECKUX CBOWCTB
XJIOpay. KauectBennas
peakiusi Ha TrajoreHu/I-
WOHBI.
98 | 23.04. | Kucnopoxa 1 BOgopo. Oumnas [TpakTruecka
2022 | Ilomyuyenue u g pabota
pacro3HaBaHUE
KHCIJIOPOJa ¥ BOJIOPOIa
99 | 26.04. | Cepa. 'openue cepsl Ha Ounas [IpakTnyecka
2022 | BO3ayxe M B KUCTIOPOJIE. s paboTa
100 | 28.04. |CpoiicTBa pazbaBiacHHOI Ounasa IIpakTuecka
2022 |cepHOM KHCIIOTHI. s pabota
«3yueHue CBOMCTB
CEpPHHCTOTO rasa u
CEPHUCTOU KUCIIOTHI»
101 30.04. | Azor Ounasga [TuceMeHHbIN
2022 onpoc
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102 | 03.05. | «OcHOBHBIE CBOIiCTBA Ounas [IpakTuecka
2022 |ammuakay» PacriosHaBaHue s paboTa
COJICY aMMOHHUSI.
103 | 05.05. |CBoiictBa  paszOapiienHod| OunHas [IpakTnyecka
2022 |a30THOM KHUCIIOTHI. s paboTa
B3aumoperictBue
KOHILICHTPUPOBAHHOMN
a30THOM KHUCJIOTBI Cc
MEJIBIO.
104 | 07.05. | ®ocdop Oumnas [TuceMeHHBIN
2022 OIpoc
105 | 10.05. | 'openue docdopa Ha Ounas [IpakTnyecka
2022 | BO3ayXe U B KUCIIOPOJIE. s pabota
PacnioznaBanue
dbocdarton
106 | 12.05. | Yruepon Oumnas [TuceMeHHBIN
2022 OTpoc
107 | 14.05. |l'openue YIS B| OYHasg [IpakTruecka
2022 |kucmopome.  Ilomyuenue s pabota
YrOJIbHOM  KUCIOTBI M
WU3y4YCHUE €€ CBOMCTB.
108 | 17.05. | ITepexox kapOOHATOB B Ounas [IpakTuuecka
2022 | rugpokapOOHATHI. s pabora
Paznoxenune
ruaApokapOoHarTa
HATPHSL.
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109 | 19.05. | Kpemuuii Ounasa 1 1 ITnceMeHHBIN
2022 Ompoc

110 | 21.05. | [TonyyeHue KpeMHEBOM Ounas 1 | [Ipaktuuecka
2022 | KMCJIOTHI M U3YUYCHHUE €€ s paboTa

CBOMCTB.
IIpoekTHasi JesITEILHOCTH 4

111 | 24.05. [[IpoekTHas AESITEIHLHOCTh Ounas 1 1 [IpakTnuecka
2022 s paboTa

112 | 26.05. | Peanuzanus npoekTta Oumnas 1 [TpakTruecka
2022 st paboTa

113 | 28.05. | Co3manne mpoayKIuu Oumnas 1 [TpakTruecka
2022 st paboTa

114 | 31.05. | [Ipe3enTanus roToBOI Ounas 1 [Ipe3enTanus
2022 | mpoaykiuu

HTOI0 114
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damunus, uMsi peOeHKa

[Tpunoxenue 1
NuauBuayaabHbIi 00pa3oBaTe/bHbII MAPHIPYT 00y4ar0LIerocsi

Bospact
['pynma «XuUMHUUYECKUN MPAKTUKYM»
®.1.0. nenarora Yyrynosa M.B.
y4eOHBIN TOA 2021 - 2022
roj Pasznen 3amaun Pe3ynbpTaTel
00y4eHHs pOrpaMMbl 00y4eHUs

1 monyroaue

2 mosyrogue

JlaTta

IHoanuce
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[Tpunoxenue 2
YPpoBeHb NOATOTOBKHU 00y4AOIIMXCH

Hamnpasnenue AesTETbHOCTH - €CTECTBEHHO-HAYYHOE
Ha3zanue rpyrmnsl — XUMHAYECKUU PAKTUKYM
®.1.0. neparora - YyryHnosa M. B.
roq o0yuenus — 2021 - 2022

YPOBEHBb YCBOCHHSI POTPAMMHOI0 MaTepuaia

D.1.0.
[\
Ne obysatomerocs Teopus [IpakTrka
BBICOKHU |[JOCTAaTOYHBI HU3KUU BHICOKUH [TOCTATOYHBI [HU3KUHI

1% 1%

1

2

3

JlaTa [Tognuck
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[Tpunoxenue 3

YpoBeHb NOATOTOBKH 00y4aI0MINXCS
(CBOAHBIN TPOTOKON)

Vuebusblii rog - 2021-2022
['pynna - XWMWYECKUU NPAKTUKYM
®.1.0. nenarora - Yyrynosa M. B.

dopMa NpoBEAECHUS aTTECTALUN

E - YPpOBEHb YCBOCHUSI TPOTPAMMHOTO MaTepuaia
= % 2 5 TEOpHS MpaKTHUKa
1
2 ~ Z| & Z| & [BBICOKHMII JTOCTATOYHBI [HU3KHUII [BBICOKUH [TOCTATOYHBI HU3KHH
ol ©c V| O o . < o
Z = ol o 14 151
1
rpymnmna
1
rpyrmnmna
®)
—
)
~
~
JlaTa [Toanuce
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