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1. lTosicHuTEILHAA 3AIUCKA

JlononHuTeNbHAs 001Ie00pa3zoBaTeIbHas o0mepa3BuBaomas nporpamma «Uyaeca B mpoOupke»
[0 HAIPAaBJIEHHOCTHU SIBJISIETCS €CTECTBEHHOHAYYHOM, 110 YPOBHIO OCBOEHHSI — CTapTOBOH, 1o ¢dopme
OpraHU3aIlH — OYHOM, IO CTETIEHN aBTOPCTBA —MOJU(PHUIIMPOBAHHAS.

[Iporpamma pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIMMH HOPMAaTHMBHO — IPAaBOBBIMHU
JOKYMEHTaMHU:

- @enpepanbubiM  3akoHOM P® ot 29.12.2012 1. Ne273 «O6 obOpazoBanuu B PD» (c
MOCIIEAYIOIUMHU U3MEHEHUSIMU );

- [IpukazomMunuctepcrBanpocserienusiPoccuiickoii®enepannnor9uosnopsn2018r.Nel96
«O0 yTBepXKIEHUM TOPSAIKA OpPraHU3allMd W OCYILIECTBICHHS OOpa30BATENbHON NEATETBLHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;

«CaHUTapHO-3MUAEMHOJIOTHYECKUEe TpeOOBaHUS K OpraHU3alUsM BOCHHUTAHUA U OOYy4YEeHHS,
OTIbIXa W O3J0pPOBJICHUS JETE M MOJIOJEKH», YTBEPKACHHOIO IIOCTAHOBIEHUEM | aBHOrO
rocygapcrBeHHoro canutapHoro Bpauda CII 2.4.3648-20 ot 28.09.2021roma Ne28, MyHULMIIATbHBIX
MPaBOBBIX AKTOB;

-[TucemomMunoOpnaykuP®ot12.05.2016N06-1844

«OllpumMepHBIXTPEOOBAHUAXKIIPOTPAMMAMIOTIOTHUTEILHOT000pa30BaHUs IeTeH"

-Konuenuuelr pa3BuTus JOMOJHUTENBHOTO 00pa3zoBaHusi (YTBEp)KIEHA pPACIOPSKEHUEM
[IpaButensctBa PO ot 04.09.2014 r.Ne1726 —p);

-DenepanbHbIM MPOEKTOM «YCIEX KaKAOro pedeHKa» (YTBEp:KIEH MPOTOKOJIOM 3aceqaHus
KOMUTETA 10 HAllMOHAIbHOMY MpoeKTy «O6pazoBanue» oT 07.12.2018 r.Ne3);

-npodeccuoHanbHbIM  cTaHaapToM «llemaror nomonHUTENBFHOTO O0pa3oBaHUA» JeTed U
B3pOCIIBIX», yTBepxkAeHHOro [Ipukazom MuHHMCTEpCTBA Tpyda M COLMAIbHOM 3amuThl Poccuiickoi
®enepanuu ot 05.05.2021Ne298a;

-ITuceMom Munobpuayku Poccum Ne 09-3242 ot 18.11.2015 «Meroanueckue peKOMEHIAUN
M0 MPOEKTUPOBAHUIO JOMOJHUTEIBHBIX OOIIEPa3BUBAIONINX MpOTrpamMM (BKIIOUasi pa3HOYPOBHEBBIC
IIPOrpamMMmBbl )»;

- MYHUIIMUTIQJIbHBIMU NTPABOBBIMU aKTaMU;

- YcTaBoM, HOpPMaTUBHBIMH IOKYMEHTaMU U JIoKaabHbIMU akTaMu MOY COILLINe6r.

Cepnobcka.

AKTYaJIbHOCTh

[Iporpamma «Hyzneca B mpoOupke» MMeeT Npo(ecCHOHATBHYIO HAIpPaBIEHHOCTb. YUYEHUKY,
n30paBIIeMy XUMHYECKYIO0 CIEIMATbHOCTh, OHA TIOMOKET OBJIA/IETh B COBEPIIIEHCTBE HEOOXOAMMBIMU
MpueMaMyd yMCTBEHHOM JE€ATETbHOCTH, Pa3BUTh TBOPYECKOE MbIINUICHHE. BakHBIM KOMIIOHEHTOM
ATOTO TpOIecca ABISETCS YMEHHUE pelaTh XUMHUYECKUe 3a7auu, TaKk KaKk OHO BCET/Ia CBSA3aHO C Oolee
CJIOKHOM MBICIIUTENIBHON AEATENbHOCTBIO. JIJIsl T€X, KTO CMOXET OBIAJAECTh COACPKAHUEM JTaHHOU
MPOrpaMMBbI, pelleHre 3agad He OyAeT BBI3bIBaTH OCOOBIX TpymHocTel. [Iporecc perieHust craHer
YBJIEKAaTEeIbHBIMU OYAET MMPUHOCHUTH YIOBIETBOPEHUE, MTOJOOHOE TOMY, KOTOPOE MOITYYaloT JIFOOUTENN
pasrajibIBaHusl KPOCCBOPJIOB. YMEHUE pellaTh 3a7aud Pa3BUBAETCS B MpoOIlEcce OOYUCHHUsI, U Pa3BUTh
3TO YMEHHE MOKHO TOJIBKO OJTHUM ITyTEM — MOCTOSIHHO, CUCTEMATHYECKH PEIIaTh 3aauH.

C nomomplo mnporpammbl «Yyzmeca B mOpoOHMpKe» UIKOJBHUK NPUOOpPETET M 3aKpenuT
MPAKTUYECKHE HABBIKU B pPa0OT€ C BEHIECTBAMH, BBIMONHSIS PAa3JIMYHOTO YPOBHS CIOKHOCTH
MpaKkTUYECKUe 3ajaHus. B CBA3M ¢ 3TUM JaHHYIO mporpamMmy 1o ¢Gopme colepkaHus W Tpoliecca
MeJarornYecKoi NesATeTbHOCTH MOKHO OTHECTH K MHTETPHUPOBAHHOMY BHUIY, T.K. OHa OOBEIUHSET B
1en0e 001acTH OCHOBHOTO U JIOMOJHUTENHLHOTO 00pa30BaHusl.

HoBu3Ha nporpammbl

[IporpaMmMa yuuThIBaeT Crielu(UKy TOMOTHUTEILHOTO O0OPa30BaHMSI U OXBATHIBACT 3HAUUTEIHHO
0O0JIbIIIE KENAIONTUX 3aHUMAThCS XUMHEH, TPEIbSBIIsA MOCHIbHBIE TpeOOBaHUS B MpoIiecce 00yueHusI.

[Ipu peanuzanuu nporpaMmsbl UCTIONB3yeTCs TabopaTopHoe 00opyaoBaHue eHTpa "Touka pocra'.
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IMenarornyeckasi 1eaeco00pa3HOCTh NPOrpaMMbl OOYCIIOBIICHA TEM, YTO IIKOJbHUKAM
MPEOCTABIISCTCS BO3MOXKHOCTh TOIMOJHHUTh 3HAHUS, MPUOOPECTH W 3aKPEHHUTh HABBIKK PELICHUS
TCOPCTUUCCKHUX U, YTO 0C06CHHO BaXKHO, IMPAKTHUYCCKUX 3aJ4aq 110 XUMHUH. Pemenue 3a1a4d 3aHUMAacT B
XUMHAYECKOM OOpa30BaHMHM BKHOE MECTO, TaK KaK ATO OJUH M3 BAXKHEHIIMX MPUEMOB OOydYeHUS,
MOCPEACTBOM KOTOPOTO oOecrieunBaeTcs 60ee rryboKoe ¥ IMOJTHOE YCBOSHUE YIeOHOTO MaTepuaia 1mo
XMMHHU U BBIpA0aThIBACTCSI YMEHHE CaMOCTOSITEIILHOTO OCMBICICHHS M MPUMEHEHHS TPUOOPETEHHBIX
3HAHUM.

['maBHBIM KpUTEpUEM OTOOpa YYaIlIUXCS B TPYIIBI SBISETCS KeJIaHHE peOeHKa MPUOOpPecTH
HABBIKH PEUICHHUS TEOPETUYCCKUX 3a/1a4, BBIMOJHEHHS NPAKTUYECKUX pabOT MO OIpelesICHUI0
BEIECTB.

Ienp mporpaMmbl: pa3BUTHE UHTEIIEKTYAJIbHOIO U TBOPUECKOIO OTEHLIMANA JIETEN Ha OCHOBE
(dbopMUpOBaHUS OMNEPALMOHHBIX CIIOCOOOB YMCTBEHHBIX JIEHCTBUN MO PELICHUIO TEOPETHUYECKUX U
MPAKTUYECKHX 33/1a4 B 00JaCTH XUMUH.

3apnaun:

COBEpLIEHCTBOBATH 3HAHUS YYalIUXCs O TUIIaX PACUETHBIX 3aJ1a4 U aIrOpUTMaxX UX
peleHus;

(opMHUpOBaHKE IPAKTUUECKOIO YMEHHUS [IPH PELIEHUH SKCIIEPUMEHTAIbHBIX 3ajad Ha
pacro3HaBaHHE BEILECTB;

MOBTOPEHHE, 3aKPETIJICHHE OCHOBHBIX ITOHATHI, 3aKOHOB, TEOPHIi, a TAKkKE Hay4YHbIX
(akTOB, 00PA3YIOMINX XUMHUECKYIO HAYKY;

COBEpPILLIEHCTBOBATh YMEHHUS PELIaTh 3aJjaud MHTETPUPOBAHHOTO TUIIA;

pa3BUBATh JJOTMUECKOE MBILIICHHE YYaIlUXCsl IPU PELLICHUH 33/1ayu C HECTaHJapTHBIMU
(bopMyIMpOBKaMH;

pa3BUBaTh CaMOCTOSTENbHOCTh, YMEHHUE MPE0/10JIEBATH TPYAHOCTH B YUEHUU;

pa3BuBaTh IPAKTHUYECKHME YMEHHUS YydYallluxcs I[pU BBINOJHEHUM MPAKTUYECKUX
AKCIIEPUMEHTAIIBHBIX 3a7a4;

pa3BHUBaTh HaBBIKA CAMOCTOSITENIbHON pabOThl ¥ yueOHO-KOMMYHUKAaTUBHBIE YMEHHUS.

CO03/1aBaTh MEJarornyeckrue CUTyaluu yCIEIHOCTH /7Sl TIOBBIIIEHUSI COOCTBEHHOM
CaMOOIICHKH U CTaTyca y4alluXcsl B IJ1a3aX CBEPCTHUKOB, I1€JJar0OrOB U pOAUTENEH;

(dbopMHpOBaTH O3HABATENIbHBIE CIIOCOOHOCTH B COOTBETCTBUU C JIOTMKOW Pa3BUTHUS
XUMHYECKON HAYKH;

COJIEHICTBOBATH B MPO(POPUEHTALINN IKOJIHLHUKOB.

Yyamuecs no nporpamme.
[IporpamMma paccumtana Ha 1 rog oOydeHus ywamuxcs oT 15 mo 17 ner. HabGop yuwamuxcs B
IpyIIbl CBOOOAHBIH, 3aunciieHue B 00beIMHEHUE TPOBOAUTCS MPU HAIMYMHU 3asiBICHUS OT pOJUTENeH
ydalierocs, IpMHUMAIOTCS BCe JKeJarolue 0e3 MpeIBapuTeIbHOro 0T0opa U KOHKypCa.

HamnoJsiHsieMocTh y4eOHBIX IPyIIL:
1 rpynna-17 yenosek

Pe:xxuM 3ansarmii:
1 pa3 B Henenmro o 2 yaca, 72 4aca B rojj

OO011ee KOJMYECTBO YAaCOB 110 IporpamMme— 724.
AkaneMHYecKuil yac paBeH 45muHyTaM. Mexay 3aHATUSIMU NIPEyCMOTpPEH nepepbiB 10 MuH.
3ansaTus npoBozsTes 1o aapecy: [lenzenckas obmnacts, r.Cepaobcek, yin.Jlenuna, 285-a.



OcobenHocTH 00pa3oBaTEJILHOIO NpoLecca.

Junaktudeckass HarpaBlIeHHOCTb, OOYCJIOBJICHHAs pelIeHueM 00pa30BaTEeNbHBIX 3a/1ad.
Crporas pernameHTanus AesT€IbHOCTH 3aHUMAIOIINXCS U JO03UpOBaHKUE HArpy3Kku. [locTossHHBII
COCTaB 3aHUMAIOIIMXCS M HMX BO3pacTHas OJHOPOAHOCTh. Mcmomb3oBaHHME 1a0OpPaTOPHOTO
obopynoBanus 1neHtpa "Touka pocra". ['mOkas mHpopManmoHHas cUCTEMa KOHTPOJS 3HAHWM,
YMEHUH U HAaBBIKOB.

H.]IaHl/IpyeMble pe3yJbTaThbl 0CBOCHUSA IPOrPaMMbI

JInuHOCTHBIE, MeTaNlpeIMeTHbIE H NPeIMeTHbIE Pe3yIbTaThl 0CBOEHHUSI IPOrPaMMbI
JAOTOJHUTEIbHOI0 00pa30BaHus

JIMYHOCTHBIMH  Pe3yJIbTATAMM OCBOCHHUS  yYallIUMHUCS  COJEPXKAHUS  MPOrPaMMBI
SBIISIIOTCS CIIEIYIOIUE YMECHHUS:

pa3BUTHE HABBIKOB COTPYAHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMHU, YMEHHS HE
co3/1aBaTh KOH(JIMKTOB ¥ HAXOAUTH BBIXOBI M3 CIIOPHBIX CUTYAIHH;

(dbopMHUpoBaHKE YCTAHOBKH Ha 0€30MaCHBIN, 3A0POBBIA 00pa3 KHU3HMU;

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS YYAIIMMHUCS COICPIKAHUS IPOT PAMMBI
SBJISIIOTCS CIIEIYIOIUE YMEHHUS:

XapakTepu30BaTh ABJICHUA (IEHCTBHS U IOCTYIIKU), TaBaTh UM OOBEKTUBHYIO OLIEHKY Ha
OCHOBE OCBOEHHBIX 3HAaHUI U UMEIOLLETrOCs OIbITa;

HaXO0UThOUIMOKUIIPUBBIIOIHEHUNYYE€OHbIX3a/1aHIH,0TOMPaThCIIOCOOBINX UCIIPABIICHUS,

IUITAHUPOBATh COOCTBEHHYIO JI€ATEbHOCTh, paclpe/leNiaTh Harpy3Ky 1 OT/JIbIX B IIpoLecce
€€ BbIINOJIHEHUS;

AHAIN3UPOBATEUOOBEKTUBHOOLIEHUBATHPE3YIbTaThICOOCTBEHHOTOTPY/ 1, HAXOJUTh
BO3MOKHOCTH M CIIOCOOBI UX YIyUIICHUS;

YNPaBJIATh IMOLMAMHU IIPU OOIIEHUHU CO CBEPCTHUKAMU M B3POCIIBIMU, COXPAHSTh
XJIAJHOKPOBUE, CAECP)KAHHOCTh, PACCYAUTEIbHOCTD;

IIpenmeTHBIMHI pe3yJibTaTaMu OCBOCHHS yyalumucs coziepKaHus
IIPOrpaMMBbl SIBJISIOTCS CIEAYIOIUE YMEHHUS:

3aga4u U3 cTakaHa ¢ pactBopom. Mcnosb3oBanue J1aG0paTopHOro 000py10BaHUs LIEHTPa

"Touxka pocra'.

Obyuarowuecs O0NAHCHbL 3HAMDb!

0 PacTBOPE U €ro COCTABHBIX YACTSIX;

OCHOBHBIE BH/JIbl KOHIIEHTPALMI pacTBOPOB: MPOLIEHTHAS U MOJISIpHasi; [| OCHOBHbBIE MMYTH
nepexoja OT 0JTHOTO BUAA KOHIIEHTPALUI K IpyroMy, YMETh UX MPUMEHSATh B pacueTax;

OCHOBHBIE OTPACIIM POU3BOJICTBA B HAPOIHOM XO3SHCTBE, I71€ IPUMEHSIOTCS PacyeThl Ha
pacTBOpHI.

3akoHnbl npupoabl B Mupe xumun. McnoJsib3oBanue 1a00paTopHOro o00pyA0BaHUSA LEHTPA

"Touka pocra'.

OCHOBHBIC 3aKOHBI U MOHATHS XMMHUHU: aTOM, MOJIEKYJa, OTHOCUTEIbHAs aTOMHasl Macca,
OTHOCHUTEINIbHAs MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBAa, MaccoBas [J0JI1 XUMHUYECKOTO
3JIEMEHTa B BEIECTBE, HOPMAaJbHBIE YCIOBHUS, 3aKOH IMOCTOSHCTBA COCTaBa BEIECTBA, 3aKOH
ABorazapo, uncio ABorajpo;

YMETh MPOU3BOJUTH PACUEThl Ha ONpe/eieHUEe MPOLEHTHON U MOJSIPHONW KOHIIEHTPAIMiA
pacTBopa; yMeTh OIpEAENsATh MAacCcOBYIO JOJI0 PACTBOPEHHOI'O BEIIECTBA B PacTBOPE;yMETh
MIPOU3BO/IUTH PACUETHI C UCIOJIB30BAHNEM OCHOBHBIX 3aKOHOB M MOHATHH.

O3anayennsbie rasol. cnosnb3oBanue J1a0opaToOpHOro 000py10BaHMS LEHTPA

"Touka pocra'.

Obyuarowuecs 00IXHCHbL 3HAMD.

00 0COOEHHOCTSIX CTPOEHUS ra3000pa3HbIX BEIECTB;



Obyuarowuecs O0NANCHbL YMemb:

NPOM3BOUTH PACUYEThl Ha OIpPEJEICHUE OTHOCHUTEIBHOW IUIOTHOCTH Ta3000pa3HOro
BEIIECTBA, OINPENCIMB KOTOPYIO BBIYMCIHUTH OTHOCUTEIBHYIO MOJCKYSIPHYIO — Maccy
ra3000pa3HOro BEIECTBA;

BBIYUCIISITH MAacCy ra3000pa3HOro BEUIECTBA MO €ro 00bEeMY, IPU HOPMAIBHBIX YCIOBUSX,
C MCIIOJIb30BaHUEM MOJISIPHOTO 00bheMa ra30B U Ha000poT;

OIPENeNATh MOJICKYISIpHBIE (OPMYJIBI BEHIECTB IO MAaCCOBBIM JIOJISIM XHUMHUYECKHX
3JIEMEHTOB M OTHOCHTEIHHOH IJIOTHOCTH Ta30B;

COCTABIISATH 33/1a4H 10 JTAHHBIM TEMaM.

Heopranuueckue Bemecrsa. Mcnosib3oBanme J1adopaTopHOro 000py10BaHus HEHTPA

"Touka pocra'.

Obyuarowuecs 00NAHCHLL 3HAMD!

0 XMMHUYECKHX PEaKIUsIX, UX BUJIAX;

OCHOBHBIC IPUHIIUIIBI PEIICHUS 3a]1a4 110 XUMUYECKUM YPaBHEHUSM, UCIIOIb3Ys 3HAHUS
MIEPBOTO roJla 00y4CHUS;

Obyuarowuecsi O0NIHCHBL YMenmb:

JIeNIaTh BBIYMCIICHUS TI0 XUMUYECKUM YPaBHEHUSIM Ha HAaXOXKJICHHUE MACChI (KOJIMYECTBA)
MPOAYKTOB PEAKIIMU IO Macce (KOJIMYECTBY) BCTYMAIOIIMX B PEAKIUIO BEIIECTB U HA000POT; [
pemaTh 3a/1a41 10 XMMUYECKUM YPaBHEHHUSM, B KOTOPBIX YUaCTBYIOT Ta3000pa3HbIe BEIIECTBA, C
WCIIOJIb30BAHUEM 3aKOHA O0OBEMHBIX OTHOIICHUI Tra30B;

MIPOU3BOJIUTH PACUETHI 10 TEPMOXHUMUYECKIM YPaBHEHHSIM;

OPUMEHSATh METOJIUKY peIIeHUs 3a7ad M0 XUMHYECKHM YPaBHEHHSM, €CIH OJHO W3
pearupyroInx BEIIECTB JTAaHO B W30BITKE WJIM HEIOCTATKE; HA BBIXOJ IMPOJYKTa; MPUMECH,
pacTBOPEI,

NPOM3BOJIUTH BHINIC yKAa3aHHBIC PACYEThI MO0 XUMHYSCKHUM YPAaBHEHUSM M COCTABISThH
3aJ]auu, UCIIOJIb3ys 3HAHUS O CBOMCTBAX HEOPraHMYECKUX BEIIECTB;

Oxucaurens. Ucnonb3oBanue J1ad0paTopHoro o6opynosanusi nenrpa ""Touka pocra'.

Obyuarowuecs 00NHCHLL 3HAMD!

00 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; 00 OKHCIUTENSIX U

BOCCTAHOBHTEJISAX; 00 OKUCIUTEIBHBIX H BOCCTAHOBHTEBHBIX IPOIIECCax;

Obyuarowuecs 00NHCHbL YMEMb.!

OTIPEJIENIATH CTETIEHb OKUCIICHUS! XUMUYECKUX JIEMEHTOB;

paccTaBiIiaTh KOO(QPHUIUEHTH B XUMHUUECKUX PEAKIMIX METOJIAMH JIEKTPOHHOTO OalaHca
U TIOJTypEaKLnH;

PUMEHSTH MOJTyYSHHBIE 3HAHUS B PACCTaHOBKE KOA(P(PUIIEHTOB B OKUCIUTEIEHO-
BOCCTAHOBHTENBHBIX PEAKIUAX C YIaCTHEM HEOPraHHUECKUX BEIIECTB.

OT 01HOT0 HEOPraHNYeCKOro BelecTsa K Apyromy. McnoJib3oBaHue 1a00paTopHOro

odopynoBanus uenrpa ""Touka pocra".

Obyuarowuecs 00NHCHBL 3HAMD!

XUMHUYECKHE CBOMCTBA M CIIOCOOBI MOJTyYEHHsI OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX
COCTUHCHMUIA;

Obyuarowuecs: O0NIHCHBL YMemb:

OCYIIECTBIISITH IETIOYKY MPEBPAIICHNH, C y4aCTHEM HEOPTaHMYECKUX BEIICCTB;

pelaTh U COCTABIIATH 33/1a4H 10 LIENOYKE MPEBPAICHUH;

BBIJICJIATH TJIABHOE M aHAIM3UPOBATH TIPH OCYIIECTBICHUHN IETIOYKH MTPEBPALICHUI.

AHanuTu4deckas jJadoparopus. Mcnonb3oBanue 1a60paTopHOro 000py10BaHUsA IEHTPA

"Touka pocra'.

Obyuarowuecs 00NIHCHLL 3HAMD:

CoOJIr0IaTh MPaBHJIa TEXHUKH O€30MAaCHOCTH MPU pabOTe ¢ XMMUYECKHMHU BEIIECTBAMU;
UMETh MPEJICTABIICHUE O KAYSCTBEHHBIX PEAKIIMSIX M UX IPUMCHEHHH;



Obyuarowuecs 00IHCHLL YMemb:
MPOJICIbIBATh KAUECTBCHHBIC PEAKIIMY HA OCHOBHBIC KATHOHBI M aHUOHBI

HEOPTraHUYECKUX BEIICCTB; IPUMEHSTH MOJYYCHHbIC 3HAHUS MPH PEIICHUH U
COCTaBJICHUH 33]1a4 Ha OIpEJICIICHIE BEIIECTB B pacTBOPE;
BECTHU MCCIICA0BATEIBCKYIO pabOTy 10 ONPEACTICHUI0 XUMUYECKUX BEIIECTB.

2. YueOHBIH IVIaH

YyeOHo-TeMaTHYeCKHIl IJIAH

Y4eOHO-TeMAaTHYECKHH TJIAH 00y4YeHusI

Ne Ha3Banue pa3jaeiia, TeMbl KoauyecTBo yacos DopMbI KOHTPOJISI
n/n Bcero Teopus IlpakTuka
1 BBoanoe 3ansaTue 1 1 0
2 3agayu U3 cTaKkaHa ¢ pacTBOPOM 10 2 8
2.1 Brlunciienue MaccoBO# 10MH CocraBiienue 3aja4
PacTBOpeHHOTO BelecTBa B pacTBOpE. 2 0 2 10 JAHHOI TeMe
IIporieHTHAsT KOHIICHTPAIHS.
2.2 Pacuets1, cBsI3aHHBIE C MOJISIPHON 2 0 2
KOHIIEHTpauuen
2.3 [lepexon ot omHOTO BHAA 4 2 2
KOHIICHTpalui K JPyroMy.
24 NunguBunyansHas KOHCYIbTAINSL 2 0 2
3. 3aKOHBI NPUPOABI B MHUPE XUMHH 15 13
31 Tpenaxep pacueToB 1o Gpopmyse 1 0 1 Ob6cyxnenne
BEILIECTBA. ajropuTMa
3.2 Brruuncienue oTHOIIEHUI Mace 1 0 1 COCTaBJICHUS 3a]1a4
9JIEMEHTOB B BEIIECTBE 10 JAHHOH TeMe;
3.3 OnpejerieHne MacCOBOM JI0JTU 1 0 1 yJacTue B
XAMHYECKOTO DJIEMEHTA B BEIIECTBE OJIMMITHAJIE TI0
3.4 | PacueT mMacchl 3iIeMEHTA 10 U3BECTHOMN 1 0 1 XUMUU;
Macce BEIECTBa, COICPIKAIIETO WHUBHyaJIbHbIC
JAHHBIA DJIEMEHT KOHCYJIbTAIINH.
35 BrrunciaeHne Maccel BEIECTBA 110 2 0 2
Macce JJIEMEHTA B HEM
3.6 | Brryncienue koamyecTBa BENECTBA IO 1 0 1
€ro mMacce
3.7 Pacyer mMacchl 10 U3BECTHOMY 1 0 1
KOJIMYECTBY BEIIeCTBa
3.8 Pacuer npocreiiient popMyIbl 3 1 2
BEIIECTBA 110 MACCOBBIM JIOJISIM
DJIEMEHTOB B COEIMHEHNN
3.9 | Pacuer unciia 4acTuIl IO €r0 Macce, 1o 3 1 2
KOJIMUYECTBY BEIIECTBA MM 110 00BhEMY.
4, O3agavyeHHbIe ra3sol. 8 1 7
41 Ornpenenenne OTHOCUTEIBHOMN 2 0 2 OO6cyxnenue
IUTOTHOCTH Ta3a ITOpUTMAa
4.2 Brluncienrue OTHOCUTENLHOM 1 0 1 COCTaBHeHI:IH 3ajtad
o 10 JaHHOH TEMEC,
MOJICKYJIIPHOM 1vwacc51 10 €TO yaacTHE B
OTHOCHTEIBEHOM MIOTHOCTH OTIMITHALE 10
4.3 | OmnpeneneHue Macchl ra3000pa3HOTO 1 0 1 v, 7
BEILIECTBA I10 €r0 00BEMYV.




MosnsipHblit 00bEM ra30B

4.4,

Breruucinenue o0beMa
ra3000pa3HOro BEIIeCTBa 10 €ro
Macce, 1o KOJUYECTBY BEIeCTBa

4.5

Omnpenenenne GpopMysbl BelecTBa
10 MACCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCHTEJILHOM TIOTHOCTH ra3a

4.6

NunuBunyanbHas KOHCYJIbTAIHS

WHAWBUAYAJIbHBIC
KOHCYJIbTalluH.

Heopranuveckue BelecTsa

20

~
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5.1

Brraucnienne maccol (KomiecTBa
BEIIECTBA) MPOAYKTOB PEAKLUH I10
Macce (KOJMYECTBY BEIIECTBA)
VcxXoIHBIX BEILIECTB.

5.2

Brruncienue oo6beMa ra3os 1o
M3BECTHOM Macce (KOJHMYECTBY
BEIIIECTBA) OJTHOTO U3 BCTYMAIONIUX B
PEAKIMIO WK TOJTYYAIOLIHXCS B
pe3ysbTare €€ BEIIeCTB.

5.3

Pacyer 00bEMHBIX OTHOIIIEHUI ra30B
10 XUMHYECKUM YPaBHEHHSIM

5.4

PacdeTtsl Mo TepMOXMMUYECKUM
YpaBHEHUSIM

55

PacyeTsl o xuMu4ecKum
YpPaBHEHUSIM, €CIIH OJTHO
nu3
pearupyronIuX BEIIeCTB B U30BITKE

5.6

Omnpenenenne MaccoBOi Win
00BEMHOM 70T BBIXOa MPOIYKTA.

5.7

Beruunciienre macchbl i 00bema
NPOJIYKTA PEAKIIUH 110
M3BECTHOM Macce Win 00bemMy
UCXOJIHOTO
BEILIECTBA, COJICPIKAILECTO IPHMECH

5.8

Haxoxnenne Macchbl (Koau4ecTBa
BEIIECTBa, 00beMa) MPOIYKTa
PEaKLUK M0 KCXOJHOMY BEILIECTBY B
pacTBope

5.9

Haxoxnenne maccsl
IPOAYKTa PEAKIUH 110 Macce
HCXOJIHOTO
HEOPraHMYECKOro BEILECTBA
C IPUMECIMU

CamocTosTeNnbpHas
pabota o
COCTAaBJIEHUIO 3a7a49H
0(OpPMIICHHIO UX Ha
KapTOYKax IUIs
HCIIOJIB30BaHUs Ha
YpOKaxX XAMUH.
TToaroroska n
ydacTre B
OJUMITHAJE I10
xumun. Hanmmcanue
CIICHapHA 10
MIPOBEACHUIOHEICITN
XUMHUHU B LIIKOJIC.

OKucJInTeIH

[TpumeHeHne MeToIa SJCKTPOHHOTO
OajraHca I COCTaBICHUS
YpaBHEHUH OKHCIUTEIIbHO-
OCCTAHOBHTEIbHBIX PEAKIIHH.

6.2

[IpuMeHeHne MeToaa NOdypeakmii
JUIS1 COCTABIJICHHSI YPAaBHEHUMN
OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIMH.




OT 0IHOT0 HEOPraHUYECKOT0
BeleCTBA K IPYromy.

7.1

Haxosxenne Macchl (KoJMdecTBa

Odopmnenue




BelIecTBa, 00beMa) BEIIECTBA IO crenoB«Pentu

LIETIOYKE MTPEBPALICHUIN KPOCCBOPI» U3
7.2 OcCyIIeCTBIIEHHE LIETOYKH 2 0 2 KpOCCBOpIIOB,
o o COCTaBJICHHBIX
IpeBpalleHuH, pelIeHue Mo Hel eThMH
OKCIICPUMCHTAJIbHBIX 3a1a4 CaMOCTOSTEILHO.
8. AHaJMTHYeCKasi JJabopaTopus. 6 1 5
8.1 Pemienne 3anay Ha KaueCTBEHHOE 3 1 5 CamocrosiTenbHast
onpejelIeHue KaTUOHOB U pabota 1o
AHUOHOB HEOPTaHUYECKUX COCTaBIICHHI03a1aH

0(OpPMIICHHIO UX Ha

BeH_IeCTB KapTquax JIA
HCIIOJIB30BAHUA HA
ypOKaXXI/IMI/II/I.
Hrorosoe 3ansTHe 1 0 1
Bcero 72 25 47

Conep:xaHue nporpaMMsbl 00yUeHHsl.

BBonnoe 3ansaTHe. TeopeTuueckas 4acTh: 3HAKOMCTBO C IPOrPaMMOM, CTPYKTYpoH u
3amadyamMu 1-ro roma oOyuenusa. OnpeneneHue pexxuma 3aHaATud. IIpoBenaeHHe HMHCTpyKTaxa IO
TeXHUKEe 0€30MacHOCTH MpH paboTe ¢ XUMUYECKHMH BEIIECTBAMU M B KAOMHETE XHMUHU.

3agauu u3 crakaHa ¢ pactBopoM. OCHOBHbBIE MPHUHIMIIEI OGOPMIICHHS 337a4 N0 XMMHUU.
Meroauka penieHus 3a1ad Ha BBIYMCIIEHUS] MacCOBOM JIOJIM PACTBOPEHHOr'O BELIECTBA B PACTBOPE.
Buabl KoHUeHTpauuii: mponeHTHass W MoiisipHas. Ilepexon OT OJHOTO BHUAA KOHLEHTPALMH K
Apyromy.

Ilpakmuueckas wacmy: pelleHUE 3a7ad MO JaHHOM TeMe; MPUTOTOBJIEHHE PACTBOPOB C
3aJJaHHOM KOHIEHTpalWel IyTeM BbIApUBaHMA, pa30aBieHUs, J00ABICHHEM pPACTBOPHMOTO
BELIECTBA.

3akoHbl mnpupoAbl B MHMpe XUMHH. MeToauKa pelieHus 3aJad  Ha HaXOXJACHHE
OTHOCHUTEJILHOU MOJIEKYJIIPHOW MAaccChl, Ha BBIYMCIEHUE OTHOLIEHUI Macc 3JIEMEHTOB B BELIECTBE, Ha
OIpe/ieJIeHNEe MacCOBOM JOJM XMMHUYECKOIO 3JEMEHTa B BELIECTBE, Ha HAXOXKJIEHUE KOJIMYECTBa
BEIIECTBA M0 €r0 Macce U Ha00OPOT, HAa BBHIBEJCHUE MPOCTEHIIECH (POPMYIIBI BEIIECTBA 110 MACCOBBIM
JIOJIIM 3JIEMEHTOB B COEIMHEHHH, Ha pacyeT 4Mciia CTPYKTYPHBIX €IMHHMI] 10 Macce, KOJIMYECTBY
BEIIECTBA UM 00bEMY.

Ilpaxmuueckaa yacms: pelieHWE THUMOBBIX 3a7ad HAa JAaHHYIO TeMy, OpOpMIICHHE 3aad;
00CYyXXIeHHE PalMOHAIBHBIX CIIOCOO0B PEIICHHS.

OzanavenHble ra3pl. MeToauka pelleHus 3aJad  Ha OMNpEJEICHHE OTHOCUTEIbHON
IUIOTHOCTHU ra3a U HaXxOXKACHHUE MO0 HEH OTHOCUTENILHOM MOJEKYJISpHON Macchl. MosspHbIE 00beM
ra3oB. Hopmanbheie ycnoBus. [IpuHIMIBI pemieHus 3a1a4 Ha: ONpeNesIeHne MacChl ra3000pa3Horo
BELIECTBA MO €ro 00beMy, NpPU HOPMAJbHBIX YCJIOBHAX; BBIYHUCICHHE O0BEMa razoo0pa3HOro
BELIECTBA 0 €ro KOJIWYECTBY; OmnpezesieHne (opMyIibl BEIeCTBa MO0 MaCCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCHUTEJIBHOM MIIOTHOCTH ra3a.

Ilpakxmuueckas uyacmv: HAXOXKIEHUE W OOCYXKIEHHE DPANMOHAIBHBIX CIIOCOOOB pEIICHUS
3aia4d. CocTaBieHHUE 3a7]a4 U UX 3alUTA.

BBogHoe 3aHsiTHe. 3HAKOMCTBO C TNPOrPaMMOW, CTPYKTYpOM H 3ajjayamMu 2-To roja
oOyuenus. OmnpeneneHue pexxuma 3aHsaTvid. [IpoBegeHre MHCTPYKTaXka MO TEXHUKE 0€30MacHOCTH
npu paboTe ¢ XMMHYECKMMHU BeUleCTBaMHM M B KaOuHeTre XxuMHM. [loBTOpeHHE H3y4YeHHBIX paHee
METOJI0B, CITIOCOOOB U MPUEMOB PELICHUS 3a]1a4.

Heopranuyeckue BemecTBa. (3a7a4u Ha W30BITOK OJHOTO W3 BEIIECTB, BBIXOJ MPOAYKTA,

MIPUMECH U PacTBOPHI). MeToIuKa peIeHus 3a1a4 0 XUMHUYECKUM YPaBHCHHSAM.

HaXO)KI[CHI/Ie MacCChbI (KOJ'II/I'-IGCTBa BCIICCTBA, O6’LeMa) OPOAYKTOB pCaKIUK II0 MacCCe
(KOJ'II/I‘-ICCTBy BCIIICCTBA, O6L€My) HCXOOHBIX BCUICCTB. 3aK0oH 00BEMHBIX OTHOIIICHHH T'a30B U
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NPUMEHEHHE €ro TpH PEHICHHWH 337ad. TepMOXMMHUYECKHE YpaBHEHHMS M THUIBI 33a1ad IO HUM.
Haxosxnenne Macchl MPOIYKTOB PEAKIIMHU, €CIIM U3BECTHBI MAacChl ABYX MCXOTHBIX BEIIECTB (3adauu
Ha u30bITOK). OnpeneneHne MacCoBON WM 0ObEMHOM JI0JIH BBIXOAA MpoaykTa. Haxoxxaenne maccel
wii o0beMa TNPOAYKTOB pEaKIMH IO HW3BECTHOH Macce WM 00BbEeMy HMCXOJHOTO BEIIECTBa,
conepkamiero npuMmecu. Haxoxxaenue macchbl (KOJIM4YecTBa BEUIECTBA, 00beMa) MPOIYKTa PEaKIUu
10 UCXOJTHOMY BEIIECTBY, HAXOIAIIEMYCSl B paCTBOPE.

Ilpakmuueckas uacms: pEUICHWE 3a7ad IO MAHHBIM TEMaM; COCTaBJICHHE alTrOpUTMa
pEILIeHUs ATUX TUIOB 3a/1a4; CAaMOCTOSTEIbHAas padoTa MO COCTABIICHUIO 33a]1a4 U O(POPMIICHHUIO UX HA
KapTOYKax JijIsl HCIIOJIb30BaHUS HA YPOKAaX XUMUHU.

Oxucaurenab. PacctanoBka K03()(UIIMEHTOB B pPEAKUUAX C YYaCTHEM HEOPraHHMYECKUX
BEIIECTB METOIaMH JIEKTPOHHOTO OanaHca U HOITypeakLuil.

Ilpakmuueckas uacmy: OTpabOTKa HABBIKOB II0 PAcCTaHOBKE KOI(P(UIMEHTOB B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX C yYACTHEM HEOPTaHMYECKUX BEILECTB.

OT 0JHOr0 HEOPraHUYECKOr0 BellecTBAa K Apyromy. OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUH M MX XMMHUYECKHE CBOMCTBA, CrocoObl monydeHus. CrocoObl mepexoja OT OIHOTO
KJlacca K JIPYrOMy C TMOMOIIBIO0 Pa3IMYHBIX XUMHUECKHX peakiuil. Meronuka pemieHus 3amad C
WCIIOJIb30BAaHUEM IETIOYKU TPEBPAIICHUID.

Ilpaxmuueckasn yacmy: pelieHUE 3a1a4 HA «IETOYKH MPEBpAIICHU» U HaXOKICHHE MacChl
(xonmmyecTBa BellecTBa, 00beMa) BEUIECTB.

AHanuTHYecKas JadopaTopus. KauecTBeHHbIe peaklMy Ha KaTHOHBI: BOJOPOA, aMMOHHUS,
cepebpa, nuTHs, Kanusa, Hatpus, kambiwmsa, Oapus, wenu(Il), sxenesa(ILIIl), amomuHus.
KayecTBeHHble peaknMu Ha aHHOHBI: XJOPHIA-HOH, CYyJIb(aT-UOH, HUTPAT-HOH, ¢ochaT-uoH,
cynb(pua-noH, KapOOHAT-UOH, XPOMAT-HOH, TUAPOKCHI-UOH. [IpaBuia TEXHUKU OE30MACHOCTH MPHU
paboTe ¢ XUMHYECKHMH BEIIECTBAMU U MPH PadOTe B KAOMHETE XUMHH.

Ilpakmuyeckan uyacmp: PEUICHUE SKCIIEPUMEHTAJBHBIX 3a]ad Ha ONpeeSICHHE BEIIECTB B
pacTBope, C IOMOIIbIO Ka4eCTBEHHBIX peakiuid. [1o100p 3aHMMaTEIbHBIX OMBITOB Ui XUMHUYECKOTO
Beuepa, ux orpadotka. [IpoBenenue Beyepa «YnuBuTenbHas xumus!» u ero aHanu3. CocraBieHue
cOOpHUKA 3a/1a4 1O HEOPraHUYECKON XUMHUH.

Hrorosoe 3ausaTe. O600meHe Matepuana. [logsenaenne utoros. OOCyXaeHHE COOPHHUKA

3a/1a4 M0 HEOPTaHUYECKOU XUMUHU.

3. Opranu3anmoOHHO—METOIMYeCKHe YCIOBHS pPeaan3alu NporpaMmbl.

Metoanyeckoe odecnedeHue NPOrpaMmbl

®opmMbl  3aHATHI: WHIUBHAYyaJbHAas M TIpynmnoBas paboTa; aHauu3 OHIMOOK;
camocTosITeNbHass paboTa; COPEBHOBAaHHUE; 3a4eT; MEXKIPEIMETHBbIE 3aHATHS;, MPAKTUUYECKHUE
3aHATHUS, HKCIEPUMEHTalbHAs padoTa; KOHKYPChl IO COCTaBICHMIO 33Jad pPa3HOro THUIIa,
KOHKYPCBI 110 3alIUTE COCTABJIEHHBIX yYalllUMHUCA 3a/1a4.

MeToabl 1 NpHEMBbI OPraHU3aALMHU Y4e0HO-BOCIIMTATEIbHOI0 Npouecca: 0ObsICHEHNUE;
paborta ¢ kHuUrOMH; Oeceda; JEMOHCTPALIMOHHBIM TOKa3; YIpaKHEHUs; MpaKTHueckas pabora;
pellleHne THUIOBBIX  3aJa4; METOAbl — YacCTHUYHO-IIOMCKOBBIM, MCCIEN0BATENIbCKU,
mabopaToOpHbIf, WHIMBUIYaIbHOTO OOYYEHHS; COCTAaBJIEHHWE pPAa3HOro TWIA 3agad |
KOMIUIEKTOBaHHE HMX B anbOOM Uil HCHOJb30BAHUS Ha YpOKaX XHUMHH; COCTaBJICHUE
XUMHUYECKUX KPOCCBOP/OB; MPUTOTOBJICHUE PACTBOPOB BEIIECTB OMPE/EIIEHHON KOHILIEHTPALUN
JUIs1 UCTIOJIb30BAaHUS UX HA MPAKTUYECKUX paboTax 1Mo XMMHH.

O0pa3zoBaTe/bHbIC MEeAArOTHYECKHE TEXHOJIOTHH

WuauBuayanbHoe obydeHue — ¢opma, MOJENb OpraHu3aluyl y4eOHOro mpoiiecca, npu
KOTOpOI: ydWTelNb B3aUMOJEHCTBYET JIMIIb C OJAHMM YYEHUKOM; OJUH Y4daluiics
B3aMMOJICICTBYET JIMIIb CO CpeACTBAMH OOy4YeHUsS (KHUTH, KOMIbIoTep M T..). [1aBHOE
JOCTOMHCTBOMH/IMBUYaTbHOT000Y4E€HUA—OHOTI03BOJIIETIIONHOCTbIOAJAITUPOBATh
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coJiepKaHue, METObI U TEMITbl YUeOHOU JEATETHLHOCTH peOCHKA K €ro OCOOCHHOCTSM, CJICIUTh
3a KaXAbIM €ro JEHCTBHEM M Ollepaldell Mpu pelieHnHd KOHKPETHBIX 3a7ad; CIEAUTh 3a €ro
MPOJBMKCHUEM OT HE3HAaHWS K 3HAHUIO, «BHOCUTH BOBPEMs HEOOXOIUMBIC KOPPEKIMH B
JEATEIbHOCTh KaK OOYydYaromierocs, TaK W YYHTEINs, IMPUCIIOCA0IMBaTh HMX K TIOCTOSIHHO
MEHSIOIIEHCS, HO KOHTPOJIMUPYEMOU CUTYAIMH CO CTOPOHBI YUUTENSI U CO CTOPOHBI yUECHUKA.

TexHoNOTHsI TPYNIOBOrO OOy4YeHHUs TO3BOJISIET OKA3bIBATh WHAWBUAYAJIbHAS MOMOIIH
Ka)XJIOMY HYKJIAIOIIEMYCsl B HE YUCHUKY, KaK CO CTOPOHBI YUUTENS, TAK M CBOUX TOBAPHIIEH.
[Ipu 3TOM 3HAHHUS KOHKPETU3HPYIOTCS, MPUOOPETAIOT THOKOCTH, 3aKPEIUIAIOTCS UMEHHO IMPHU
0OBSCHEHHUH CJIa00OMY OJHOKJIACCHUKY.

TexHonorust mpoOIEMHOTO OOYYEHHUS TMPEANOoiaracT CO3JaHUE TIOJ] PYKOBOJCTBOM
npenojaaBaTesis NPOOJIEMHBIX CHTYalldid W aKTHBHYK) CaMOCTOSTEIBHYIO JEATEIbHOCTH
yUYaluxcs M0 WX Pa3pelieHHI0, B PE3yJbTaTe 4Yero M MPOUCXOAWT TBOPUECKOE OBIIAJICHHE
NpopeCCUOHAIBPHBIMA 3HAHWSAMH, HABBIKAMH W YMCHHUSMH M Pa3BUTHE MBICTUTEIBHBIX
CIIOCOOHOCTEH.

TexHonoruss AUCTAHLIMOHHOTO OOY4YeHHUS - OCYILECTBISETCS ¢ MpeobiagaHueM B
y4eOHOM TIPOIECCe NUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHIA, OPM, METOZOB M CPEICTB
oOyueHusi, a TaKKe C HCIOJIb30BaHHEM HH(OpMAMK U 00pa30BaTEIbHBIX MAaCCHBOB CETH
HurepHer.

TexHomoTUs HCCIeNOBATEIbCKON JICSITCIIBHOCTH OCHOBBIBACTCS HA IPEACTaBICHUU
YYaIIerocss B POJIM MCCIEAOBATENSI, TPOBOJISIIEIO SKCIICPUMEHTAIBHYIO paboTy, CBSI3aHHYIO C
ITOMCKOM OTBETOB Ha pa3HOOOpa3HbIE BOMPOCKHI B 00IACTH MO3HAHUS U PA3BUTHS.

JunaKkTuyecKue MaTepHasbl: TAaONWIBI, CXEMbI, COOPHHKH 3aJa4, TEMATHUCCKUC
MIPE3EHTAINH, BUICOMATECPHAIIBI.

IIpuembl 1 MeTOABI 00y4eHHS

Metoabl 00yuyeHus:

O¢ddekTnBHOCT Y4eOHO-BOCIIUTATEIBHOTO MpoLecca B OObEAMHEHUH TNPH pealu3aluu
JaHHOW  MporpaMMbl  oOecreuMBaeTcs MCMOJIb30BAaHUEM  CIEAYIOIIMX  MEeAarorn4ecKux
TEXHOJIOTUH, CIOCOOCTBYIONNX aKTHBU3AIMK TO3HABATEIbHON JESITENbHOCTH 00yYaroIuXcs:

1. TMYHOCTHO-OPUEHTUPOBAHHBIE,

2. TPYIIIOBBIE;

3. uccuenoBaTeabCKoro(IpodIeMHOTO0 )00 yIeHHS.

Peanu3zanus qaHHBIX MEAArornyecKuX TEXHOJIOTHM MO3BOJISET BHIOOP U UCIIOJIB30BAHKE
pa3zHo00pa3HBIX METOAOB 00y4eHHUs, (OpM OpraHU3aIMK U IPOBEICHUS 3aHATHH.

Jlig peanuzanuy JaHHON IPOTrpaMMbl HCIIONB3YIOTCS PA3IMUHbIE METO/IbI O0YUEHHUSI.

CrnoBecHble METOIBI  -pacckas, YTEHHE HAyYyHOU JuTepaTtypsl , becena, 1uaior,
KOHCYJIbTaIMs, 00bscHeHue. Vcnonbp30BaHle 3TOr0 METO/1a pPa3BUBAET MBILIUIEHUE U BHUMAHHE.

Harnsigaeie MeTo bl - UCIIOJIB30BaHUE HATJISIIHBIX MAaTEPUAJIOB: KapTHUHBI, IJIaKaThl,
¢dotorpaduu, TaOIUIBI, CXEMBI, MOJIENH, BUIEOMAaTEPHAIIbl, HATypaJIbHbIE HATJISIHbIE TOCO0uS,
JI€MOHCTPAIIMOHHBIE OIBITBL. DTH METOJbI UIPAIOT OOJBIIYIO POJb B peaM3alldi MPOTrPAMMBI,
TaK KaK HarjasaHO MO3BOJISIOT JETSIM U3yYUTh OOBEKT WU OT/ENbHBIH mpoliecc.

[pakTHyeckre METOIbl — MCIIOIb30BaHUE JIaOOpaTOpHOro oOopymoBaHus LeHTpa "Touka
pocra", pelieHHEe NPAKTHYECKUX 3a]a4, TBOPYECKHE CAaMOCTOSTEIbHBIE PabOThI, pa3sHOOOpa3HbIC
Urpbl, KOHKYPCBHI, BHUKTOPHHBI, KPOCCBOD/bl. OTH METOABI pa3BHBAIOT HHTEPEC K YYCHHIO,
aKTUBH3UPYIOT MO3HABATEIBHYIO AESATEIbHOCTh, Pa3BUBasi UX MBILUICHHS, TPAKTHYECKHE HABBIKU U
YMEHUSL.

@®opMbl OTCIIEKMBAHUSA U PUKcaun 00pa30BaTeJbHbIX Pe3yJbTATOB

[IpenycmoTpena  camocrtosiTenibHasg ~ pabora  oOywaromuxcs, W CBOOOJHOE
camMoo0pa3oBaHue
OueHoyHbie MaTepuaIbI
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OcHOBHOM MOKa3aTrenb pabOThl JOMOJHUTEIBHON MPOrpaMMBbl - BBHIMOJHEHHE B KOHLIE
rojia MporpaMMHbIX TPeOOBaHUI MO YPOBHIO MOATOTOBICHHOCTH 3aHUMAIOIINXCS, BEIPAXKEHHBIX
B KOJIMYECTBEHHO- KAYECTBEHHBIX IMOKA3aTENSAX MOATOTOBJICHHOCTH.

HI/IaFHOCTI/IKa PE3YIbTATOB IIPOBOAUTCA B BUJC TCCTOB U KOHTpOHBHBIXYHpa)I(HeHI/Iﬁ.

KOHTpOJIBHbIe TCCThI U YIIPAKHCHUS TPOBOAATCA B TCUHCHUU BCCIrO LUKJIA.

B KOHIIC I'0Jia BCE yHalIMECA 3alllUINar0T ITPOCKT.

4. KanennapHblid yueOHbIi rpaduk.

IIpoaoaKuTeIbHOCTH Y4eOHOI0 roja:
Havano 2024 — 2025 yuye6Horo roaa - 02 centsaopst 2024 roma
okonvanue 2024 - 2025 yyebnoro roga — 23.05. 2025 roga
KosnuyecTBo yueOHbIX Heedb: 36
IpoaoaKuTETbHOCTH Y4eOHBIX MEPUOIOB:
[ gerBepTh co 02.09.2024 no 25.10.2024 rona
IT werBepth ¢ 05.11.2024 o 27.12.2024 rona
III gweTBepTh ¢ 13.01.2025 mo 21.03.2025 rona
IV gerBepts ¢ 01.04.2025 mo 23.05.2025 rona

CpoKH ¥ IPOJOJIKUTETbHOCTH KAHUKYJI:

oceHHue KaHuKyasl - 28.10.2024 - 04.11.2024
3umHHe KaHukynbsl — 30.12.2024 - 12.01.2025

l'on Jara Jlara Kommnuectso | KomnuectBo | KonnuecTBo Pexxum
o0y4eHus Hayaja OKOHYaHHUS | Y4eOHBIX y4eOHbIX y4eOHbIX 3aHATUN
3aHATUN 3aHATUN HEAENb JTHEW 4acoB
lron 01.09. 23.05. 36 36 72 1 pa3 B Henemno

o 2 yaca

[Iporpamma peann3yeTcst Ipy YCIOBUH YTBEPKICHUS M1€JarOTHYECKUM COBETOM

5. YcaoBus peaauzauuu

yapexaenus. [Ipu pazpaboTke kaeH1apHO-y4eOHOro rpadKa YIUTBIBACTCS PEKUM,
MIPelyCMOTPEHHBIN MPOrpaMMOi, BO3pacTHbIE 0COOEHHOCTH 00yUYatoIIUXCsl.

MarepuanbHO-TeXHUYECKOe o0ecnedeHne.

Oo6opynoBanue: JlaGopatopHoe oOopynoBanue 1eHTpa "Touka pocrta". [{udposas

(xommbroTepHas) nabopatopus (IIJ]) Brirouaromas B cedsi: mporpaMMHO-ammapaTHbIi KOMITIEKC,
JATYUKOBYIO  CHCTEMY — KOMITJICKT yueOHOro

00OpyIOBaHUs, BKJIIOUAIONINNA W3MEPHUTENbHBIN ONOK, WHTepdeldc KOTOpOro TMO3BOJISET

o0ecreunBaTh CBS3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAOOP JATYMKOB, PETUCTPHUPYIOIIUX

3HAUEHUS PA3NUYHBIX (PU3MUECKUX BEIMYWH; HAOOPHI XUMHUUECKHUX BEUIECTB MO0 HEOPTraHNYECKOH

Y OPTaHUYECKOW XUMUH, ISl XUMHUYECKOTO aHAJIN3a; XUMUYECKOe 000py0BaHUE U XUMHYECKast
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nocy/a.

Pabora ¢ poauresnsimu.
Hu onna 3amava Bociutanus 1 0OydeHUs JIeTeld He MOXKET OBITh pellieHa 0€3 TeCHOrO KOHTaKTa ¢
poautensamu. Eciau poauTenu BHUMATEIBbHO OTHOCATCS K Pa3BUTHIO peOCHKa, €CIIM OHHU
3a00TATCA O TOM, YTOOBI CO3/IaTh YCJIOBHS [UJII €r0 CamMopeaau3alvd W COIUAIU3alUH, TO
€CTECTBEHHO-HAy4YHOAas JIEATECILHOCTh MPHOOPETACT HEOIICHMMOE 3HAYCHHUE JISI BCECTOPOHHETO
BOCIIUTAHUS JICTEH.
Pabora ¢ pogutensiMu B 00beIMHEHUU CTPOUTCS Ha:
® B3aMMOIIOHHUMAHHUHU ¥ TECHOM COTPYJIHUYECTBE;
® TMPEJOCTABJICHUH BO3MOXXHOCTH B HadajJie Y4eOHOTO rojia MO3HAKOMHUTHCS C
IUIaHAMH, TporpaMMamMu 00pa30BaTENBLHOTO IMpolecca B OOBCIUHEHUH, C
YCIOBUSIMU pabOThl 00bETUHEHMUS;
¢ I[JIAaHUPOBAHUU JalbHEHIIEH paOdOThl KOJJIEKTHUBA C yYETOM MHEHUU U 3alpOCOB
pOAMTEIIEH;
® COBMECTHOM C  JE€TbMM  TBOPYECKOH  JICATEIBHOCTH, B3aMMOIIOMOIIH,
YeIIOBEYECKOM U TIPO(ECCUOHATTLHOM B3aUMOOOOTaIICHUH.
TakTuka AEUCTBUS Meaarora U pPOAUTENECH CTPOUTCS HA COBMECTHBIX YCHUIIMSX B
(GhOpMUPOBAHUH JTMYHOCTH peOCHKA. B OOJNBIIMHCTBE CIIydaeB POIUTEIH CTAHOBSTCS
TOOpPBIMH M Ha/IKHBIMU TTOMOIIHUKAMU TIearora.
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