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HOACHUTEJIBHASA 3AITUCKA
JononHuTenbHas 001eo0pa3oBaTenbHas oOIIepa3BUBaolias MporpaMma
«Sl - uccnegoBaTenp» €CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH.

[Iporpamma cocTaBiieHa B COOTBETCTBUHM C OCHOBHBIMH HOPMATHBHO-
NPaBOBBIMM JOKYMEHTAMH: W pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMHU
HOPMAaTUBHO-TIPABOBBIMU JOKYMEHTAMMU:

— ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne273-®3 «0O6 oOpazoBaHuu B
Poccuiickoii @eaepaunn» (C M3MEHEHUSIMU M JONOJHEHUSMH, BCTYNUBLIUMHU B
cuiy ¢ 03.07.2025);
- Konnenmuen pa3BuTHs JONOIHUTEIBHOrO o0pasoBanus aered 10 2030 rona
(yrBepkneHa pacrniopsibkeHueM IlpaButenbctBa Poccuiickort depeparuu  OT
31.03.2022 Ne678-p);
— IIpukazom MunucrepcrBa mnpocsemeHuss Poccuiickonn ®Penepauuu  OT
27.07.2022 Ne629 «O6 yrBepxkaenun [lopsiaka opraHu3alvi U OCYIIECTBICHUS
0o0pa3oBaTebHOM JEATENBbHOCTH M0 JOMOJTHUTEIBLHBIM 00I1e00pa30BaTeIbLHBIM
porpaMmmamy;
— [Iucemom MunucTepcTBa 0oOpa3oBanus U Hayku Poccuiickoit denepanuun
ot 29.03.2016 r. No BK-641/09 «Meroanueckiue peKOMEHJAIMU TI0 peain3aluu
aJaNTUPOBAHHBIX  JIOTIOJHUTENBHBIX  OOIIe00pa30BaTEIbHBIX  MPOrpam,
CHOCOOCTBYIOIINX COLIMAJIBHO-TICUXOJIOTHYECKON peaduIuTaIuH,
1po(hecCUOHATTEHOMY CaMOOIIPEIEIICHUIO neren c OTPaHUYECHHBIMU
BO3MOXKHOCTSIMU 3JI0POBBS, BKIJIIOUas JE€TEH-MHBAIWIOB, C YYETOM MX OCOOBIX
o0Opa3oBaTeNbHBIX NOTPEOHOCTEN;
- IIncemoM MunucrepctBa mnpocsemennss Poccuiickonn @Penepanuu  OT
31.01.2022 Ne JII'-245/06 «O HampaBiI€HUU METOJAUYECKUX PEKOMEHIAIUI»
(BMecTe ¢ «MeToau4ecKuMH PEKOMEHIAMAMU 10 peanu3alun JOMOJTHUTEIbHBIX
00111e00pa30BaTENIbHBIX MPOTPAMM C MPUMEHEHUEM D3JICKTPOHHOTO OOYy4YeHUs U
JUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIY);
- l'uruennuecknmmn HOPMAaTUBHBIMU TpeOOBAHUSIMU, oOecriedyeHus
Oe3omacHOCTH U (MJIM) OE3BPEIHOCTH JiA 4YeloBeka (aKTOpOB Cpeibl OOMTaHUS
Canllun 1.2.3685-21;
— [locTtanoBnenrieM [ JaBHOTO TOCYAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @eneparuu ot 02.06.2026 Ne 19 «O6 yrBepxnaenun CII 2.4.2.4283-
26 CaHuTapHO-3MUIEMUOJIOTHYECKHE TPeOOBaHUS K OpraHU3alUsIM BOCIIUTAHUS U
oOy4eHHMsI, OTJbIXa U O3JI0POBJICHUS NI€Ted U MOJIOJEKW» (3apEerucTpUpPOBAHO B
Muntocte Poccuu 02.06.2026 Ne 86855);
— MeroanueckuMu  pEeKOMEHJAIMAMA TI0  pa3paboTke U 0hOPMIICHHUIO
JOTIOTHUTENBHBIX ~ 0011e00pa30BaTeNIbHBIX  OOIIEPA3BUBAIOIINX  MPOTPAMM,
pa3paboTaHHBIX  PernoHanbHBIM  MOJIETBHBIM  IIEHTPOM  JIOTIOJHHUTEIHHOTO
oOpazoBanus nerert Kpacnosipckoro kpast B 2026 roay;
— YcTaBoM MyHUIIMIAIBHOTO OFOKETHOTO YUPEKIEHUS JIONOJHUTEIBHOTO
oOpa3oBanus «CTaHLUS FOHBIX TEXHUKOB.

Hayky B Hamm AHM [O€Nal0T OYEHb MOJOJbIE JIIOAW, B CBSI3U C YEM,
oOpa3oBaTeNnbHbIE CHUCTEMBI CTPaH C Pa3BUTON WHHOBAIIMOHHOW ASKOHOMHUKOM,
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JIENA0T OCOOBI aKIEHT Ha HCCIEHOBATEIIbCKUX METOJaX OOYy4YeHHUs, yXOAs OT
abCTpaKTHBIX CIOCOOOB MpernoAaBaHusl HayKu. B coBpeMeHHO# 00Opa3oBaTeabHOM
cUCTEME Bce OoJblie  MPOEKTHO-UCCIENOBATEIBCKON  JIEATENBHOCTH 10
oOecrieyeHuto Tmepexofa OT TPATUIMOHHOTO 00pa3oBaHUsl K OOpa30BaHUIO
WHHOBAIlMOHHOMY, pE€aju3yIolleMy OOIIMA MPUHIMI Pa3BUTHS  YeEJOBEKA.
HccnenoBarenbckasi — JEATENBHOCTh  ydaluxcsi  siBisieTcss  3(@PeKTuBHOU
0o0pa30BaTeNbHON TEXHOJOTHUEH, KOMIUIEKCHO pa3BUBAIOIICH YHUBEpPCaJIbHbIC
yueOHbIe JACUCTBHUS M KJIIOUEBbIe KOMMeTeHIMH. JlanHas oOmieoOpazoBaTenbHAS
oOImiepa3BUBalOIasl €CTECTBEHHO-HAy4YHass MporpamMma «Sl- HccienoBaTenby;
HampaBieHa Ha  (OPMHPOBAHHME  HCCIEAOBATEIIbCKUX  KOMIETEHIUMH U
METO/I0JIOTUYECKUX OCHOB MMPOEKTHOM U HCCIEA0BATENBCKOM I€ATEIbHOCTH.

AKTyaJlbHOCTh mporpammbl. HoBblE coLManbHBIE 3amPOCHl OMPENEISIOT
eI JOMOJHUTENBHOTO O00pa3oBaHMs KaK OOLIEKYJIbTYPHOE, JIMYHOCTHOE U
[O3HABaTEJIbHOE pPA3BUTHE YYAIIUXCS, OOECIEUUBAIOLIEE TaKyl KIIOYEBYIO
KOMIIETEHIIMIO 00pa30BaHus, KaK «HAy4duThb YYUTbCs». OCHOBOH NpOrpaMMbl
aBiseTcs (OPMUPOBAHHE YUYEOHBIX JEWCTBUN, OOECHEUMBAIOIIMX YyYalllUMCS
YMEHHE YUUTHCS, CHOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPILIEHCTBOBAHUIO.

OTiimunTeNbHAs 0COOCHHOCTH NPOrpaMMbl COCTOMT B TOM, YTO OHA
IpelyCMaTpUBAET HAYYHO-HCCIIEIOBATEIbCKYI0 MPOEKTHYIO paboTy ydalluxcs.
[TporpamMMa cocraBieHa TakuM 00pa3oM, YTOOBI yyaliuecs MOTJIM OBJa/lE€Th BCEM
KOMILJIEKCOM 3HAaHUM [0 OpraHu3aliyd Hay4YHO-HUCCIEAO0BATENIbCKOM padoThl,
npuoOpecTH HaBBIKK cOOpa U 00pabOTKU (PakTUUECKOTO MaTepuania, IpOBEACHUS
UCCJIEIOBAHMS, IMO3HAKOMHUTBCS C  TpPEOOBAHUSMH, MPEIBSABISAEMBIMU K
OoQOpMJIEHUIO U TYyOJIMYHOMY MPEICTABIECHUIO PpE3yJbTaTOB CBOEro Tpyna. B
porpaMMe  MOPEAYCMOTPEH  METAampeAMETHBI  TOAXOI W Pa3BUTHIU
JUArHOCTUYECKUI anmnapar.

HoBu3Ha nporpaMmbpl MpOSIBISETCS B BO3MOXKHOCTH WHIMBUAYaIW3alUN
0o0pa30BaTeNbHOM TPACKTOPUH ydallerocs Aias GOpMUPOBAHUS TAKUX JTUYHOCTHBIX
pe3yJIbTaTOB KaK «TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHUM Bcel Ku3HM». OOyueHue Mo mporpaMmme
paciupsier, yriyoyseT W JOMOJHseT 0a30Bble 3HAHUSA, J1a€T BO3MOXKHOCTH
OPOSIBUTh M Pa3BUTh MOTEHLHAJIbHBbIE BO3MOXHOCTH U CIIOCOOHOCTH peOeHKa,
OpUYeM MPOLECC ATOT HPOUCXOAUT B KOMGPOPTHOW ISl Pa3BUTHS JIMYHOCTU
oOctaHoBke. [Ipu3HaHHBIMM TMOAXOJAMHU 3/1€Ch BBICTYNAIOT JE€ATEIbHOCTHO-
OpUEHTHUPOBaHHOE OOy4YeHME;, Yy4Y€HHEe, HalpaBJIEHHOE Ha pelIeHHe MpodieM
(3a7a4); MPOEKTHO-UCCIEN0BATENbCKHE (DOPMBI OpraHU3alryd OOyYeHHUs] TPUEMOB
U METOJOB AaKTyaJW3allldd OIbITa YyYallerocs. Kaxnoe 3anstue wumeer
TEOPETUYECKYI0 U TPAKTUYECKYI0 YacTh, YTO CIOCOOCTBYeT OoJiee BBICOKOU
c(OpMHPOBAHHOCTH MPEAMETHBIX KOMIleTeHUUH. [IpakThueckass 4acTh SBISETCS
TPEHUHTOM sl POPMHUPOBAHUS HCCIEA0BATEIBCKON KOMIIETEHIIUH YYaIllErOCs.

AZlpecaT mporpamMmsbl IporpamMMa IpeAHa3HaueHa AJii OOydaroIiuxcs B
Bo3pacte oT 10 1o 14 net, nposIBASIONIMX UHTEPEC K OMBITHO-3KCIIEPUMEHTAIBHOM
nesTeNbHOCTH. J{1sl 00ydeHHs] MPUHUMAIOTCs BCE JKemarollue, 6e3 orpaHuueHui U



npeaBapuTensHOro orbopa. ['pymmbl  GopMupyIOTCS M3 y4YalIUXCsS Pa3HOTO
BO3pacTa.

O0bem nporpamMmel: porpamMmma paccuutana Ha 144 gaca.

Cpoxu peanu3anuu - 2 roja.

1 rog oOy4eHus -72 yaca;

2 ron oOyuyeHus -72 Jaca.

®opma 00y4YeHHUsA: OUYHAs

Oco0eHHOCTH OpraHu3anuu 00pPa3oBaTeJbHOIO MPOUECCA: 3aHATH
IPOBOASTCA MO rpynmnam. ['pynnsl pOpMUPYIOTCS U3 YUAIIUXCS Pa3HOTO BO3pacTa.
CocraB rpynn yyammxcsi IepBoro, BToporo roja ooyuyenus no 10 denosexk.

B ycioBuSIX OrpaHMYMUTENIBHBIX MEPONPHUATHN, a TaKXke C LEeJbIo
WHIUBUYAIbHOTO OOYUYEHHUS YYalluxcs, MPOMyCTHBINNX 3aHATHS 1O OOJE3HH,
WIN JPYTUM NpUYMHAM, BO3MOXKHO HCIIOJIb30BAHUE 3JIEKTPOHHOIO O0y4YeHUs U
JUCTAHIIMOHHBIX TEXHOJIOTHM. J[MCTaHIIMOHHOE OO0y4YeHUE OCYIIECTBISETCS C
pUMEHEHUEM CepBUCOB ceTu HWHTepHEeT: aieKTpoHHas mouta; riatdopma S
Knacc; mmatgpopma MAX; cepBuchl SlHIekca U JApyrHe IOUCKOBBIE,
UH(OPMAITMOHHBIC U UHTEPAKTUBHBIE CEPBUCHI.

Pe:xxum 3ansaTuii  ycraHoBieH cormacHo Canllun  2.4.3648-20 B
3aBUCUMOCTH OT BO3PACTHBIX OCOOEHHOCTEH, IOMYCTUMOW Harpy3ku JeTeH.
3ansatus npoBoAsTca | paza B Hemento, mHo 2 akaJeMHUYECKUX yYaca.
[IpOoAOIMKUTENBHOCT OTHOTO aKaJEMUYECKOro Jaca - 45 MuHYT. [lepepriB Mexny
y4eOHbIMU 3aHATHAMH 10 MuHyT. O0111€€ KOJIMYECTBO YacOB B HEJIENIO 2 yaca

Hear mnporpammsel: (HOPMUPOBAHHME  HUCCIEIOBATEIbCKUX  HABBIKOB
YYaIMXCS B XOJI€ BBINIOJIHEHUSI UCCIIE0BATENbCKUX padoT.

3axayu nporpamMmsbi:

JIMYHOCTHBIE:

®pa3BUTHE YMEHUS  H3JaraTb  MBICIM B YETKOW  JIOTHYECKOH
MOCJIEA0BATEIbHOCTH, OTCTAUBATh CBOKO TOUKY 3PEHUS, aHATU3UPOBATH CUTYAILIUIO
U CaMOCTOSITEJIbHO HAaXxOAUTh OTBETHl HA BOINPOCHl IMYyTEM JIOTHYECKUX
pacCyKJIeHUN;

e popMupoBaHue yMeHus paboTaTh B Nape/Tpynne/KOMaHae, pacupeaesTh
00s13aHHOCTH B X0JI€ SKCIIEPUMEHTHUPOBAHUS;

®pa3BUTHE HABBIKOB COTPYJIHUYECTBA C B3POCIBIMU M CBEPCTHUKAMH,
HAaBBIKA COBMECTHOW pabOThl, KOMMYHHKAllMM W TPE3CHTAIlMH B  XOJe
KOJUICKTUBHOM paOOTHI U UCCIICTOBAHUEM.

MeranpeamerHsbie:

eYyUNUTh MCIOJB30BaTh cpeacrBa MKT s pemieHuss TEOpETHUYECKUX U
71a00paTOpPHBIX (TPAKTUYECKUX) padoT;

eyyuTh paboTaTh MO TPEJIOKEHHBIM  HHCTPYKIMSIM,  HU3BJIEKaTh
nH(pOpMaIINIO U3 TEKCTA U TEXHOJOTHYECKUX KapT;

epa3BMBAaTh yMEHUE (POPMYIUPOBATH CBOIO MBICIb B YCTHOW peuw;
paccka3blBaTh O CBOEM 3aMBICTIE, ONUCHIBATh OXKUJAEMbIA pE3yJIbTaT, Ha3bIBATh
CIIOCOOBI U METOBI UCCIICTOBAHMSI.

IIpeamerHble:



® HAyYWUTh pa3nMuaTh (PU3NYECKHE M XMUMHUYECKHE IPOIECCHl MPOTEKAHUS
peakiuy SBJICHUH, Pa3AelICHUE CMECEi;

® HAYYHUTH ONPEACIATh KUCIOTHI U €€ COJIU, MUHEpaJIbHbIC YI0OPCHMS;

® HAyYHUTh OMPEACIATH CIIOCOOBI TOMYUYCHUS KaydyKa;

® 1aTh OONTYIO XapaKTEPUCTUKY U aHAJIN3 MTPOTYKTOB MTUTAHUS;

e chopMHUPOBATh MPEACTABICHUE KaK IOJYYUTh Kpaxmal B JOMAIIHUX
YCIIOBUSIX, U OTIPEACITUTH B MPOIYKTaX MATAHUS;

e chopMHUPOBATh TMPEACTABICHHUE O OPTAHOJICITUYCCKUX TIOKa3aTeIaX
KauyecTBa MeJia;

e chopmMupoBaTh MPEACTABICHHE O PACTBOPUMOCTH JKHPOB; HAYUUTH
OTIPENIETISATh Ka4eCTBa PACTUTEIBHBIX Maced;

® HAYYUTh NPHUMCHITh (PU3NUYECKUE XUMHYCCKHE CBOWCTBA M KadecTBa
BOJIBL;

® HAay4YUTh OMNPEACIATh MOP(HOIOTHIECKUN CBOWCTBA W  OIPEICITUTH
KHCIIOTHOCTb TTOYBHI,

® HAyYHUTh OMPEICIATH I€b, BBIICIATh OOBEKT HCCIICIOBAHUS; OBIIAJIETh
crioco0aMu perucTpaluu nojydeHHor nHdopmalmm, ee 00padboTKku 0popMIICHUS.

eHayuuTs nmpUMEHSATH OCHOBHBIE NMPUEMBI M OIEpaliy, MPUMEHSEMbIE B
OTIBITaX C PACTBOPAMHU;

eHayuuth onpenensiTb TPUHIHUIBI pabOTHI AJIEKTPOIU3a PACTBOPOB COJICH U
KHUCIIOT; TIPUMEHSTh TEMIIEpaTypy pPacTBOPOB B XOJI¢ XUMHUYCCKHUX PEAKIUN, U
TIPOIIECCHI AIIEKTPOIPOBOIMMOCTH PACTBOPA;

e Hayunth ycTaHOBUTH TIporpamMmMHOE oOecrieueHue i  ITU(POBBIX
MHUKPOCKOIIOB;

o CchopmupoBaTh MpeCTaBICHUE O CTPOCHUH MUHEPAJIOB, B COCTaB KOTOPBIX
BXOJIST JKEJI€30 M KaJIbIIUH, a TAK)KE U3YUUTh CTPYKTYPY MPUPOIHBIX CYIb(MHUIOB.



YUYEBHBIN IIJIAH ITIEPBOI'O I'OJIA OBYUEHUA

B Tom yncie Dopmbl
NMPOMeKYTOU
Ne Bcero HOM
HaumeHoBaHUe TeMBbI IIpaxk
n/n yacoB | Teopus arrecranuu/
THKA
TeKyllero
KOHTPOJIA
1. BBegenue — 2 yaca
1.1 | IIpaBwia TEXHUKH O€30MACHOCTH 2 0.5 1.5
pu padboTe ¢ 1a00paTOpHBIM
o0opy10BaHUEM,
OMOJIOTUYECKUMH O0BEKTAMU U
XUMHUYECKUMHU BEIIECTBAMH.
2. Xumusi npupoas! — 12gacos
2.1 | ®dusnyeckne U XUMHUICCKHE 2 1 1
SIBIICHUSI
2.2 | Pacmio3HaBaHHE KUCIIOT U €€ 2 1 1
COJIEH
2.3 | BoITecHEHUE TaIOTEHOB U3 2 1 1
pPacTBOPOB X COJIeH
2.4 | MunepasibHbIE yI00pEeHUS 2 1 1
2.5 | Kayuyk u ero noiaydeHue 2 1 1
2.6 2 1 1 TectupoBanue
O0600111eH1Ee 3HaHUM O pa3eny u
«XHUMHS TIPAPOJTBD» paKTHYECKast
pabota
Xumus BOKpyr Hac — 18 yacos
3.1 | Katanaspl B MUIIEBBIX MPOAYKTAX 2 1 1
3.2 | AHanu3 nmpolyKTOB MUTAHUS 2 1 1
3.3 | Kpaxmau u ero cBoiicTBa 2 1 1
3.4 | benku 2 1 1
3.5 | OnpeneneHnne KauecTBa Mena 2 1 1
3.6 | PacTuTenbHbIe KUPHI 2 1 1
3.7 | PacTBOpUMOCTB JKUPOB 2 1 1
3.8 | I'moko3a u ero CBOICTBA 2 1 1
3.9 2 1 1 TectupoBanue
O0600111eHEe 3HaHUM O pa3aeny 51
«XHUMHS BOKPYT HAC IpaKTHYCECKast
pabota
BoinosiHeHne MuHM NPoeKTOB-20 YyacoB
4.1 | Teopernueckue OCHOBBI 2 1 1

HCCICAO0OBaHUA




4.2 | IlpaBuna u cocTaBJIeHHUE IJIaHA 2 1 1
paboT MPOBEICHUS UCCIETOBAHUS
4.3 | IlpoBeneHne mpakTHUECKUX paboT 8 4 4
10 BBIOpaHHOU TeMaM
«PusznyecKkrue U XUMUYECKUE
MOKa3aTeNIH KaueCTBa BOJIBDY.
4.4 | Mopdomorudeckrue CBOMCTBA U 6 3 3
OTpeJIeIeHUE KUCIOTHOCTH
MOYBBI
4.5 | BeimosiHeHME MUHU POEKTOB 2 1 1
OO0mmii pazges — 20 yacos
5.1 | BocnuTaTenbHble MEPONPUATHS 14 14
5.2 | ArrecTanus 00y4aronmxcs TectupoBanue
4 1 3 |1
paKTUYeCcKast
pabora
5.3 | UTtoroBoe 3ansitue 2 0 2
Bcero 72 26,5 45,5

COAEPKAHUE YYEBHOI'O IIVTAHA IIEPBOI'O I'OJA

OBYYEHMUA ITPOI'PAMMBbI

Pa3nen 1. BBenenue (2 yaca)

Tema 1.1. IIpaBuia TexHuMKH Oe30macHOCTM mnpu padore ¢
Ja0opaTopHbLIM  000pyJAOBaHHEM, OHOJIOTMYECKHMMH  O0beKTaAaMH W
XUMUYECKUMH BelleCTBAMMU.

Teopusi: IlpaBuna oOpamieHus ¢  HarpeBaTeIbHBIMH  TPUOOpAMHU
Oe3omacHOro oOpalieHusi C JIa0OpaTOPHOUM TMOCYAOM C KOJIOIIEC-PEKYIUMU
uHcTpyMeHTamu, OOmue mpaBuiga pabOThl € MHKPOCKOTIOM  IpaBHiia
MPUTOTOBJICHHSI BPEMEHHBIX IpenapaToB 3apHCOBKa OHWOJIOTHYECKUX OOBEKTOB
KommbroTrepusupoBaHHblii dKcriepuMeHT. JlabopaTtopHas U MepHasi mocyla |
MPUHAJJICKHOCTH.

IIpakTuka: JlaboparopHbie padoThl 1 METOAbI HCCJICIOBAHUS:

OcobeHHoCTH POBEACHUS J1a00PATOPHBIX OMBITOB paboTa ¢ MUKPOCKOTIOM.
[ToaroroBka peakTUBOB K HCIIOJIB30BAaHUIO U MPUTOTOBJIICHUE PACTBOPOB IpaBUIia
oOpallieHusl ¢ €IKUMU ¥ TOPIOYMMH BEIIECTBAMU C HarpeBaTeIbHBIMU MPUOOpPaMHU.
[IpaBwia Ge3omacHoro oOpalieHuss ¢ JabopaTopHOM MOCYI0M cocTaB Habopa
XUMHUUYECKOUN MOCY/Ibl U TPUHAJJICKHOCTEN U UX IPUMEHEHHUE.

Pa3znen 2. Xumus npupoas! 12 yacos

Tema 2.1. ®usnyeckue 1 XUMHUYECKHeE sIBJIeHUs (2 Yaca)

Teopusi: Ousnueckue U XUMHYECKHE SIBJICHUA W NpU3HAKU. Pa3neneHue
cMmecenl. PU3NYEeCKUe U XUMUYECKUE MPOIECCHI.



Ipakruka: [Ipaktuueckas pabora PasnokeHune OCHOBHOro kapOoHaTa
menu (II) (mamaxurta) Peakiusi 3aMemieHus MEIU KeJIe30M B PacTBOpE XJIOpHIa
i cynbdara memu (II). KayecTBeHHOe ompeneneHue BojopoAaa, yriepoia u
XJIOpa B OpraHUYECKHX coeauHeHusax. l[lomydeHue kuciopoma U3 NEpPOKCHIIa
BOJIOPO/Ia, U3YUYEHUE €Tr0 (PM3UUECKUX U XUMUYECKUX CBOMCTB

Tema 2.2. Pacno3HaBaHHe KUCJIOT M ee coJieil (2 yaca)

Teopus: XuMuueckne CBONCTBA M CIOCOOBI Pacro3HABaHUS KHUCIIOTHI U €€
COJIEH.

[IpakTnka: B3auMoJeicTBHE KHUCIOT C OKCHUJAMH METAJUIOB HAa IPUMEpPE
OKCHJAa MEJIH, OKCHJIAa MarHus. Pacrio3HaBaHue W XMMHUYECKHE CBOWCTBA COJISTHOM
KUCIOTHL. [lomyueHne yKCyCHOM KHCIOTBI W OmbITel ¢ Hed. CBoiicTBa conei
KPEMHEBOU U YTOJIbHON KUCIJIOTHI.

Tema 2.3. BbITeCHeHHE raJIOreHOB 13 PaACTBOPOB HX coJiei (2 yaca)

Teopus: Ilonydyenue u cBoucTBa cosiel. V3ydeHue BIMSHUS Pa3IUYHBIX
YCIIOBUM Ha CKOPOCTh XMMHUYECKUX peakimil. PactBopsl. HeoOpaTumelil ruapoans
cosiei. Pacnio3zHaBaHue OPraHMYECKUX BEIIECTB IO XAPAKTEPHBIM PEAKIUSM.

Ilpakrtuka: I[IpoBegeHue peakuii HOHHOrO OOMEHa, WAYIIUE C
oOpa30oBaHHUEM OCAJIKOB C BbljIeJIeHHEM Ta3a. BzauMmoeiicTBue coneit aMMOHHUSI CO
niesioyamMu (KadyecTBEHHAs peakivs Ha MOH aMMoHus). Peakius oOmeHa mexmy
okcugom menu (I1) u cepHol KHCIIOTOM (MOJIy4eHUE METHOTO KYTIOpoca)

Tema 2.4. MuHepaJbHble y100peHus (2 yaca)

Teopusi: O3HakKOMJIEHUE C MHUHEPAIbHBIMU YJIOOPEHUSMH U3YYUTH
CBOMCTBA a30THBIX M (hoCPOpHBIX yaoOpeHuii. BzaumMoaelicTBrue coneit aMMOHUS 1
dbochopa co menmoyamu. Pacmo3HaBaHME ~— MHHEPAJbHBIX  YIOOPEHUM.

IIpakTuka: CBoMCTBa a30THOM KHCJIOTHI O3HAKOMIJIEHHME CO CBOMCTBAMH
optodochopHoit kuciaoTel U (pocdaron. [lomyueHne amMmuaka U OMNBITHI C HHUM.
O3HakoMJIEHHE CO CBOWMCTBaMHM BOJHOIO pacTBOpa aMMHaka. 3aBHUCUMOCTH
CKOPOCTH pEaKIMy OT KOHIIEHTPALIUU PEArPYyIOLINX BEILIECTB.

Tema 2.5. Kayuyk u ero nojiydernue (24aca)

Teopusi: OTHOIIEHNE KaydyKa U PE3UHBI K OPTaHUYECKUM PACTBOPUTEISIM
OMNBITHI C PE3UHOBBIM KJIEEM.

IIpakTuka: N3BieueHue kayuyka U3 MIIEYHOTO COKa pacteHuil. [lonyuenue
VCKYCCTBEHHOI'O BOJIOKHA.

Tema 2.6 O0001IeHre 3HAHUM IO pa3jaesy (2 yaca)

Teopus: [loBropeHue TeopuM MO MPEABIAYIIAM TEMaM pas3ieiia. «XHUMHUs
MIPUPOIBI»

IIpakTuka: BbIIOJHEHWE NPAKTUYECKUX 3aJaHUM, HANpPaBICHHBIX Ha
3aKpeIUICHUE U3YYEHHOTO MaTepuaia pa3esa.

Paznen 3. Xumusa Bokpyr Hac (18 yacoB)
Tema 3.1. KaTtana3ssl B nunieBbIX NPOAYKTAaX (2 yaca)
Teopus: M3ydenne u oOHapykeHHE KaTajga3a B MUIIEBBIX MPOIYKTaX.



IIpakTuka: OOHapyXeHHe KaTanasbl B MHUINEBBIX Mpoaykrax. JleWcTBue
pacTBOpPOB KHUCJIOT Ha MHAMKATOpbl. OmnpeneneHue XapakTepa Cpelibl pacTBOpa C
MTOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA.

Tema 3.2. AHAIM3 NPOAYKTOB NUTAHUSA (2 Yaca)

Teopusi: AHanu3 NpoAYKTOB NMUTAHMUS, ONPEIETICHUE UX KAUEeCTBA.
KauecTBeHHbIE peakliuy Ha OCJIKH, SKUPBI U YTIIEBO/Ibl. BhIsBIeHE BUTAMUHOB A,
D, E B npoaykrax nuTaHusl.

IpakTuka: OnpeneneHue KUCIOTHOCTH MOJIOKA M MOJIOYHBIX MPOAYKTOB.
AHanmu3 «kopuuHeBoro» caxapa. Omnpenenenue coaepxkanus ButamuHa C.
Omnpenenenue coaepkanusi BuTamuna P.

Tema 3.3. Kpaxmau u ero cBoiicrBa (24aca)

Teopus: [lomydyenue u cBoMcTBa Kpaxmarna.

IIpakTuka: B3anmoaeiicTBue Kpaxmalia ¢ H0J0M, THIPOJIU3 Kpaxmaiia (oA
MHUKPOCKOIIOM).

Tema 3.4. Beaku (2uaca)

Teopus: L{BeTHbIe peakiuu Ha OekH, CBEpThIBaHUE OEJIKOB. [eHaTypanus
U OCaXJIeHHE OerKa.

IIpakTtuka: [IpuroroBieHue pacTBOpOB OCJIKOB M BBINOIHEHUE OIBITOB C
HuMu. OnipesiesieHre coiepKaHus OesKa B MOJIOKE

Tema 3.5. Onpenesenue kayecTBa Meaa (2 yaca)

Teopusi: Onpenenenre OpraHoJIENTHYECKUX MTOKA3aTEIEH KaueCcTBa MEIa.

IpakTuka: OnpeneneHne cogepKaHus BOJbI, MEXaHUYECKHUX IPUMECEN
MYKHU WM Kpaxmaiia xenatuaa. Onpegenenue oomen kucinotHoctr KayectBeHHas
peakius Ha OKCUMeTUIQypdypoJi, KOJMYECTBEHHBIN aHAIU3 caxapoB.

Tema 3.6. PacTuresibHbIe sKUPHI (2 yaca)

Teopusi: OrnpeneneHue KadecTBa W MOJJIMHHOCTH TMOJCOJHEYHOTO U
OJIMBKOBOr0 Macyia. OOHapyXeHue HeNpeaeIbHbIX COCIUHEHUM B KUIKUX
He(TENPOAYKTAX U PACTUTEILHOM Macie.

IpakTuka: OnpeneneHre HWOAHONO YHUCIAa MPUMECEH HATypaJIbHBIX
PAaCTUTENBHBIX Macesl. [[BeTHble peaknuu C KOHUEHTPUPOBAHHOM CEPHOM
KUCJIOTOM.

Tema 3.7. PacTBOPpUMOCTD KHPOB (2 4acoB)

Teopusi: O3HaKOMJIEHHE C PACTBOPUMOCTBIO KUPOB B  Pa3IUYHBIX
pactBoputensax OwmbuieHUE KUPOB. CpaBHEHHWE CBOMCTB MbLIAa U CUHTETUYECKUX
morotmux cpeacts (CMC).

IIpaktuka: [Ipaktuueckas padota Ilomydyenue mbuta u3 xupoB. ['naponus
KUPOB M TmojucaxapufoB. lccienoBaHue pacTBOPOB XO3AMCTBEHHOIO U
TYyaJIE€THOTO MbLJIa, CHHTETUYECKHUX MOIOIIUX CPEJICTB.

Tema 3.8. I'/1r0x03a u ero cBoiicraa (2 yaca)

Teopusi: 3yunts XuUMHYECKHME CBOWCTBA TUIIOKO3bl KauecTBeHHOE
OIPEIEJICHNE CONEPKAHUS PEAYLIUMPYIOIIMX caxapoB. B3anmonencTBre ritoKo3bl ¢
TUAPOKCUIOM MEIN

IIpakTuka: B3aumMoAelCTBUE TJIOKO3bI C TUIAPOKCHUIOM M€ U
aMMHUA4YHBIM PAacCTBOPOM OKcHAa cepedpa. XUMHUUYECKHE CBOWMCTBA Caxapo3bl.
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['uaponu3 caxaposbl HEIUTI003bl 0 amuionaa. HutpoBaHue 1euioa03bl U ONbITHI
C HUTPOILICIUTIOJIO30M

Tema 3.9. O0001IeHMe 3HAHUI 0 pa3aeny (2 yaca)

Teopusi: [loBTopeHHe TEoOpuH MO MPEABIAYIIMM TeMaM pasjeiia. «XHUMHS
BOKPYT Hac»

IIpakTuka: BeimosHeHWe TMNpPaKTUYECKUX 3aJlaHUM, HaAIpaBJIECHHBIX Ha
3aKperyieHne N3yUYeHHOTo MaTepuaia pasjeia.

Pa3nen 4. BoinosiHeHue MUHU NPOEKTOB (20 YacoB)

Temad.1 TeopeTuueckue 0CHOBBI UCCJIe0OBAHUA (2 YaCOB)

Teopus: [IpaBuna u cocraBiieHre TIaHa padOT MPOBEACHUS UCCIICIOBAHMUS.
Omnpenenenre METOJOB UCCIEAOBaHMS. BRITTOIHEHHE UCCIIeI0BAaTEIBCKON PaOOTHI.
[loctanoBka 1enu, 3amady  wucciuenoBaHus.  OdopmieHue  pe3yiabTaToB
UCCIIeI0BaHUs paboT 10 BEIOpaHHOM Teme. 3aluTa MpoeKTa.

Tema 4.2 IIpoBeneHne NMPaKTHYECKUX PadoOT Mo BbIOpaHHO# Temam (2
yaca)

«Duznueckue M XUMUYECKME  I[IOKAa3aTelld  KayecTBa  BOJBDY.
«Mopdonoruueckue CBONCTBA U ONPECICHUE KUCIOTHOCTH TTOUYBBD.

IIpakTuka:

1.OnpeniesieHre 3aCOIEHHOCTH MOYBBI

2.0npeneneHue CoOAEpKaHus PTYTH B BO3IyX€

3. Onpenenenne oO1Iel, BpeMEHHOM M OCTOSIHHOM JKECTKOCTH BOIbI

4. OnpeneneHue HUTPATOB U HUTPUTOB B IUTHEBOW BOJIE

5. OnpeneneHre akTUBHOTO XJIOpa B IUTHEBOW BOJE

6. OnpeneneHue XJIOPUI-UOHOB B MUTHEBOU BOJIE

7. OnpeniesieHue CoAepkKaHus Keje3a B MUTHEBOU BOJIE

8. Onpenenenue coaepxxanus [IAB B nuTbeBOM U B IPUPOIHOM BOJIE.

Tema 4.3 Odopmiienue u 3ammura pador (8 4acoB)

Teopusi: ['0oTOBUTH COOOIIEHME TEKCT TMpE3CHTAIMs TPOEKTOB C
JEMOHCTpAlMEe WJUIIOCTpAaUMid W APYruX MOATOTOBJIEHHBIX MaTEpUaoB s
o opMIICHUS U 3alTUTHI Pa0O0T BBHICTYNATh C COOOIIEHNEM B T'PYIIIIE.

IlpakTuka: BBICTYNAaTh C COOOIIEHWEM B TPYIINE, OICHUBATH CBOU
JOCTUKEHUS U IOCTHXKEHHS TOBAPUIIEH MO BBIMOJHEHUIO MPOEKTA.

Paznen 5. O6mmii pazaen (20 yacos)

Temarnueckue u KaleHAapHbIC MPA3THUKH.

[Toaroroska K mpoOMeXyTOYHOM aTTECTALUN

[IpomexxyTouHast aTTecTallsi C 1LIEJbI0O BBISIBICHUS YPOBHS OOYYEHHOCTH
00yJaroIMXcsl.

Htorosoe 3anstue. [loaBenenrne nToroB yueOHOro roja 1 riaHupOBaHUE Ha
CIIeYIOIUN yueOHBIN TO.

OynyT ymeTs ucnonb3oBath cpenctBa KT mns permenus

TEOPETUUYECKHX U JTa00PaTOPHBIX (TIPAKTUIECKUX) PadOT;
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITEPBOI'O I'OJA
OBYYEHUA ITPOI'PAMMBI:

JIMYHOCTHBIE:

®pa3BUTO  yMEHUE  H3Jararb  MBICIM B YETKOM  JIOTHUYECKOM
NOCJIEIOBATENBHOCTH, OTCTaNBATh CBOKO TOUKY 3PEHUS, aHAM3UPOBATH CUTYaLIUIO
U CaMOCTOATEIBbHO HAXOAWTh OTBETHl HAa BOINPOCHl IYTEM JIOTMYECKHX
paccyXAcHUM;

echopMHUpPOBAHO yMEHHE pabdOTaTh B Mape/TpyIIe/KOMaHIE, pacipenesaTh
00s13aHHOCTH B X0JI€ SKCIIEPUMEHTUPOBAHUS;

®pa3BUTHI HABBIKU COTPYIHUYECTBA C B3POCIBIMU U CBEPCTHUKAMU, HABBIKU
COBMECTHOI palOThl, KOMMYHHUKAIlMM M NPE3CHTALUU B XOAE KOJIJIEKTUBHOM
pabOTHI U UCCIICIOBAHUEM.

MeTanpeameTHbie:

eyMEIOT HCHOJIb30BaTh cpencrBa UKT mqns pemieHuss TeopeTHdecKux u
J1a00paTOPHBIX (MPAKTUYECKUX) padoT;

eyMEIOT paboTaThb MO MPEAJOKEHHbIM HHCTPYKLUMSIM, H3BJICKaTh
MH(POPMAIUIO U3 TEKCTA U TEXHOJOTUYECKUX KapT;

®pa3BUTO YMeHUE (OpPMYyJIUPOBATh CBOIO MBICIb B YCTHOH peuu;
pacckas3bplBaTh O CBOEM 3aMBICIIE, OMHCHIBATH OKUJAEMBIH PE3yNbTaT, Ha3bIBaTh
CIIOCOOBI U METO/BI UCCIIETOBAHMSL.

IIpeaMeTHbIE:

e OynyT pa3nuyuarh (PU3NYECKUE U XUMHUYECKHE MPOLECChl MPOTEKaHUs
PEaKUNU SIBJICHUU, PA3JCIIEHUE CMECEM;

e OyayT ONpeAesnsiTh KUCIOTHI U €€ COJIM, MUHEPaJIbHBIE Y100pEHUs;

e OyIyT ONpPEAENITh CIIOCOOBI MOIYYEHUS KayuyKa;

® JAIOT OOIIYIO XapaKTEPUCTUKY U aHAJIU3 MPOAYKTOB MUTAHMUS;

e chHOpPMHUPOBAHO MPEACTABICHUE KaK MOJYyYUTh Kpaxmaj B JOMAIllHUX
YCIIOBUSIX, U ONPEAETUTH B MPOAYKTaX MUTAHUS;

e cHOpPMUPOBAHO TMPEICTABIEHWE O OPraHOJENTHUUYECKUX IOKa3aTemsax
KauecTBa MeJa;

e c(hopMUPOBAHO MPEACTABIEHUE O PACTBOPHUMOCTU KHPOB; HAYUUTh
OTpEENATh KaYECTBA PACTUTEIIbHBIX Macell;

® YMEIOT MPUMEHATh PU3NYECKUE XUMUYECKIE CBOMCTBA U KAUe€CTBA BOJbI;

® YMEIOT OMNpeAessITh MOP(OJOTUUECKHI CBOWCTBA U  ONPENCITUTH
KHCIIOTHOCTb MOYBBI;

® YMEIOT ONpPEAeNATh Leb, BBIACIATh OOBEKT HCCIEIOBAHUSA;, OBJIAJETh
croco0aMu perucTpaluu nojydeHHon nHdopmaiuu, ee 00padoTKu 0hOpMIICHUS.
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YUYEBHBIN IIJIAH BTOPOI'O I'OJIA OBYUEHUA

Ne HaumeHoBaHHE TeMBI Bcero B Tom uncie Dopmbl
n/n yacoB | Teopusi | IIlpak | mpoMexy
THKAa | TOYHOH
aTrrecrai
un/
TeKyllero
KOHTPOJI
bl
BBenenue — 2 yaca
1.1 | OcoGeHHOCTH MPOBEICHUS 2 0.5 15
71a00pPaTOPHBIX OMBITOB.
JlabopaTopHble ONBITHI ¢ BelIeCTBAMU MO/ 1eiiCTBHEM 3JIeKTPUYECKOI0 TOKA —
12yacoB
2.1 | OcHOBHBIE IPUEMBI U OTIEPAIIHH, 2 1 1
MIPUMEHSEMBIE B OMBITAX C PACTBOPAMHU
2.2 | VctipiTanne pacTBOPOB DJEKTPOIUTOB U 2 1 1
HE DJIEKTPOJUTOB Ha DJIEKTPUIECKYIO
TPOBOJIUMOCTH
2.3 | DIeKTpoIn3 KUCIOT 2 1 1
2.4 | DneKkTposn3 pacTBOPOB 2 1 1
2.5 | JIBmkeHue nepMaHraHat —MoHOB K 2 1 1
aHoJy
2.6 | O6o0menne 1o pasaeny 2 1 1 Tectupos
aHue u
MIpaKTH4e
cKas
paboTta
KoMnboTepu3npoBaHHbIe ONBITHI M HCCIEA0BATEIbCKHE padoThl — 18 yacoB
3.1 | Onpenenenue TeMepaTypbl KAUTICHUS 2 1 1
KUTKOCTHU
3.2 | 3yuenue 3aBUCUMOCTH BEJIMUUHBI 2 1 1
Ter10Boro d(pdexra peakiuu ot
KOJIMYECTBA BEIICCTB
3.3 | DK30TepMUYECKHUE TTPOIIECCHI 2 1 1
3.4 | DHOOTEPMUYECKHE MPOLIECCHI 2 1 1
3.5 | 3aBUCHUMOCTH AJIEKTPOIIPOBOTHOCTH 2 1 1
pacTBOpa OT PaCTBOPHUTEIISI
3.6 | CuuibHBIE U CTa0bIe DJIEKTPOJIUTHI 2 1 1
3.7 | CpaBHEHHE AIEKTPONPOBOIHOCTU 2 1 1
JTUCTWLIMPOBAHHOM U BOJOIIPOBOJHOU
BOJIBI
3.8 | Uzyuenue TemnoBoro s3dexra peakuuu 2 1 1
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HEUTpaAIU3ALUU

3.9 | BausHue TemnepaTypbl Ha THAPOJIU3
coJien

JlaGopaTopHbIe ONBITHI C HCMOJIH30BAHHEM H(PPOBOr0 MUKPOCKONA

BoinosiHeHHe MMHH NIPOEKTOB-2() yacoB

4.1 ¥YcraHoBKa MpOrpaMMHOIO 2 1 1
o0ecrieyeHus
4.2 OcHOBHBIE NpaBUIa 0OpaLIEHUs C 2 1 1
UG POBBEIM MHUKPOCKOIIOM
4.3 N3ydeHune cTpoeHUs MUHEPAJIOB, 8 4 4
COJICPIKAIIHX HKEIIE30
4.4 N3ydenune cTpoeHus: IPUPOIHBIX 6 3 3
CyJb(puUI0B
4.5 N3ydenune cTpoeHUs: MUHEPAJIOB, 2 1 1
coAEepKaAIMX KaJIbIUAN
OO0mmii pazaes — 20 yacos
5.1 BocnurarenpHble MEpONIPUSATUS 14 14
5.2 ATTecTanus 00yJarouuxcs 4 1 3 Tectupon
aHue u
MpaKkTuye
cKas
paboTta
5.3 HroroBoe 3ansiTHe 2 0 2
Bcero 12 26,5 455

COILEPKXAHHUE YYEBHOI O IINTAHA BTOPOI'O OBYYEHMUA
IMPOT'PAMMBI

Pa3nen 1. BBeaenne (2 yaca)

Tema 1.1. OO1ue pekoOMeHIAINH 110 TPUMEHEHUIO0 KOMILIEKCa B Y4eOHOM

npoiiecce

Teopusi: Onucanue komiuiekca (JIXK) u obiiue pekoMeHAaIu mo ero

HCIIOJI30BaHUIO B yUeOHOM ITpoIiecce.

IIpakTuka: BapuanTsl HCnoiab30BaHus J1abopaTOpHOro KoMiuiekca. OcoOeHHOCTH
IIPOBEICHUS JTAOOPATOPHBIX ONBITOB. [IpaBuiia TeXHUKK O€30NaCHOCTH MpHU padboTe
C XUMHYECKUMU BEUIECTBAMU U J1a0OPATOPHBIM 000pYI0BaHUEM. Y CTPOMCTBO U

NPUHIUN paboThl HU(POBOIL 1abopaTOpHH.
KoOHTpOJIb: YCTHBIN OIPOC TECTOBOE 3a/1aHUE

Paznen 2. JIabopaTopHble ONbITHI ¢ BelIECTBAMM MO/ JIeliCTBHEM
JIEKTPUYEeCKOro Toka (12 yacos)
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Tema 2.1. OcHOBHBIE IPUEMBI U ONIEPALIUN, TPUMEHSIEMBIE B OIBITAX C
pacTBOpamMu

Teopusi: YcTpoiicTBO 1a00paToOpHOro 000PYI0BaHUS JIJIsi TOBEACHUS
OMBITOB [0 XMMHUH C BEMIECTBAMHU MO AEHCTBUEM AIEKTPUUECKOTO TOKA.

IIpakTuka: O0uMe peKOMEHIalUU 10 OPTaHU3aluy J1a00paTOPHBIX
OMBITOB C BEHIECTBAMU NOJI IEUCTBUEM DJIEKTPUUECKOTO TOKA.

KounTtpoas: ycTHbIHN onpoc paboTa ¢ KapTouKaMu

Tema 2.2. UcnbiTaHne PACTBOPOB JIEKTPOJMTOB U He
3JIEKTPOJIMTOB HA JJIEKTPUYECKYI0 IPOBOAMMOCTD

Teopusi: Dnexrpuyeckast IPOBOAUMOCTb PACTBOPOB BEILIECTB.
VY1ops104eHHOE JBUKEHNE NOHOB B IPOBOSAIINX KUIKOCTAX, KOTOPOE
CO3AETCs DJIEKTPOIaMH — IIPOBOJIHUKAMM, COCTUHEHHBIMU C TIOJIFOCAMHU
MCTOYHUKA DJIEKTPUYECKON IHEPTIUH.

IpakTHka: DKCIIEpUMEHTAIBHO IPOBEPUTH IIEKTPUUECKYIO IPOBOIUMOCTh
pa3IMYHBIX PACTBOPOB AICKTPOJIMTOB | He AtekrpoiuTos. H,0, C,HsOH, HCI,
Cengoe, KOH, H2804, N&NOs, N&zCOg,

KonTpoJb: yCTHBIN onpoc 3anojiHeHre TabIuIbl

Tema 2.3. DJIEKTPOIU3 KACIOT

Teopusi: DneKTpOIN3 PUINKO-XUMUIECKUH TIPOIIECC, COCTOSIIIHNIA B
BBIJICJICHUHU Ha 3JIEKTPOJAX COCTABHBIX YACTEN paCTBOPEHHBIX BEILIECTB WU
JIPYTUX BEILECTB, SIBIIIOIIUXCS PE3YIBTATOM BTOPUYHBIX PEAKIIUI Ha 3JIEKTPOAaX,
KOTOPbIN BO3HUKAET MPHU MPOXOKICHUU HIEKTPUUIECKOTO TOKA Yepe3 pacTBOP MO0
pacIuiaB 3JIEKTPOJIUT. Peakunu, MpoucxXoasiiue Ipy 3JIEKTPOIU3€E Ha JIEKTPOIAX
JUCCOLIMAIIMU B JIEKTPOJIUTE.

IpaxkTuka: McnsiTanue pacTBOPOB JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB Ha
ANEKTPUUECKYIO MPOBOAUMOCTb. DIIEKTPOIU3 pacTBOpoB cyibdara menu (Il) na
WHEPTHBIX JIEKTPOJAX.

KonTpouas: YcrHbIl onpoc

Tema 2.4. DJeKTpOIU3 pacCTBOPOB.

Teopusi: XuMHUECKHE MPOLECCHI, TPOTEKAIOIINE IPU NPOITYCKAaHUU
ITOCTOSTHHOTO DJIEKTPUUYECKOTO TOKA YepPe3 pacTBOPHI COJIEU MO AEUCTBUEM
AIEKTPUYECKOTO TOKA.

IMpakruka: Dnexrponns xiopuaa meau (1) CuCly xnopuna kamus KCl,
pactBopa #oauna kanus Kl, cynspara Hatpus NaSO,.

KoHTposb: yCTHBIN OMpOC 3aM0JIHEHUE TaOHIIbI.

Tema 2.5. JIBuxkeHne nepMaHraHaT- MIOHOB K aHOY

Teopusi: YcraHoBieHUE HATUYUU 3apAJIOB IEPMAaHTaHAT- HOHOB MO/
JNEHUCTBUEM PA3HOCTH NOTEHIMAIOB B PACTBOPAX K COOTBETCTBYIOLIUM MOJIFOCAM
COIJIaCHO UX 3apsiaM.

IIpakruka: /[Br>keHrne nepMaHraHaT- MOHOB K aHOJY.

KoHTpoJib: npoBepKa 3HaHUI TECTOBOE 3aJaHHUE.

Tema 2.6. OGoOmeHre TT0 pa3ueny.
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Teopusi: IloBTOpeHne Tteopum 1O MpEApIAyIIMM TeMaM pasaena
«JlabopaTopHbIE OIBITHI C BEIIECTBAMU O/ AEHCTBUEM AIEKTPUUYECKOTO TOKA»

IIpakTuka: BreinonHeHue NPaKTUYECKUX 3aJaHWM, HANPABICHHBIX Ha
3aKpEIUICHUE N3YYEHHOTO MaTepuala pa3aena.

Paznen 3. KoMnbrOTepU30BaHHbIE ONBITHI M UCCJIEA0BATEILCKIE PA00THI

Tema 3.1. Onpenenenve TemMnepaTypbl KUIIEHUS KUIKOCTH

Teopusi: OnpeneneHre TemnepaTypbl KUIIEHNS BOJBI U HEKOTOPBIX
OpraHu4eckux BemecTs 3TuioBbI ciupt Co,HsOH.

IIpakTuka: N3yuyeHue 351eKTpOIIpoBOIHOCTH BenlecTB. CpaBHEHHE
AIIEKTPOIPOBOIHOCTH TUCTUIUIMPOBAHHON U BOJIOIIPOBOIHOM BOJIBI OPraHUYECKUX
BemecTB 3TUI0BbIM ciupt CoHsOH.

KonTpoas: YcTHbIM onpoc

Tema 3.2. N3ydeHune 3aBUCMMOCTU BEJIMUYUHBI TETNIOBOTO 3P dhexTa
pEeaklMK OT KOJIMYECTBA BEIIECTB

Teopusi: 3aBUCUMOCTb BEIMYMHBI TETLUIOBOT0 3P (HeKTa XUMUYECKOU
PEaKIUU OT KOJIMYECTBA PEATEHTOB.

IIpakTuka: n3ydyeHue mnpouecca miaBjIeHus, TEMI0BOro 3P heKTa peakiuu
HEUTpaJIU3aIUU.

KoHTpoJIb: yCTHBIN OnIpoC

Tema 3.3. Dxk30TepMUUECKHE POLIECCHI

Teopus: M3mMepenue TemnepaTypsl P paCTBOPEHUN TBEPAOTO TUAPOKCHIA
HaTpus win 6e3BoHOTO cynbdara menu (1) B Boge. YcTaHoBKa 11t ©3ydeHUS
TETJIOBBIX (P (HEKTOB MPU PACTBOPEHUU BEIIIECTB.

IIpakTuka: PactBopenue TBEpIOTO THAPOKCHA HATPHUS WM OE3BOIHOTO
cynbdara menu (I1) B Boge. BanmoseiictBue xinopuaa Menu ¢ aTlOMUHUEM.

KonTpoJb: ycTHBIN Ompoc

Tema 3.4. DHOOTEPMUYECKHE TPOLIECCHI

Teopus: MI3MeHeHne TeMiiepaTypbl B IPOLIECCE PACTBOPEHUS KPUCTAIIIOB
HUTpaTa aMMOHMS B BoJie. 3akoH ['ecca.

IIpakTuka: @opmynupoBka 3akoHa [ 'ecca. BnusHue TemmepaTypsl Ha
TUAPOJIU3 COJiel. PacTBOPUMOCTD BEIIECTB, IEPEHACHIIICHHBIE PACTBOPHI.

KouTposnb: YcTHBIN onpoc npoBepKa pe3yJibTaTOB 3al0JHEHUS TaOJIHII.

Tema 3.5. 3aBUCUMOCTB ANEKTPONPOBOIHOCTH PACTBOPA OT PACTBOPUTENS

Teopus: MsMeHeHHE 3JIEKTPOIIPOBOIHOCTH IIPU PACTBOPEHUU
XJIOPOBOAOPOJA B BOJE U OPTraHUYECKOM pacTBOpuUTENE Toryose. CUIbHbBIE U
ci1a0dble SJIEKTPOJIUTHI

IIpakTuka: BinsgHre oqJHOMMEHHBIX HOHOB HAa CMELIEHUE XUMHYECKOTO
paBHOBecus. Onpenenenue pH cpensl pactBopoB CMC colield XJ10poBOAOpOa B
BOJIE U1 OPTraHUYECKOM PACTBOPUTEIIE TOIYOJIE.

Tema 3.6. B3aumoaeiicTBre H3BECTKOBOM BOJABI € YIJIEKHCJIbIM Ia30M
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Teopusi: O0pa3zoBaHKe CpeIHEN U KUCION COJIM B MIPOLIECCE PEAKIINU
M3BECTKOBOM BOJBI C YTJIEKUCIIBIM Ta30M.
IIpakTuka: BzaumoaencTBre N3BECTKOBOU BOJIBI C YTIIEKUCIIBIM ra30M
KonTpoab: npoBepka 3HaHUN TECTOBOE 3aJaHUE.
Tema 3.7. Bausinue Temmeparypbl Ha THAPOJIH3 COJIEH
Teopusi: MI3MeHeHue crernenu ruipoin3a (peakiuu cpeibl paCTBOPOB)
HEKOTOPBIX COJIEH B 3aBUCUMOCTH OT U3MEHEHUS TEMIIEPATYPHI.
IIpakTuka: BzaumopeiicTBue rupokcua 0apus ¢ KUCIOTaMU
Kounrtpoas: npoBepka 3HaHu# becena.
Tema 3.8. BblnosiHeHne MHHM NPOEeKTOB. Teopernyeckue OCHOBBI
HCCJIeOBAHUS
Teopus: [IpaBuna u cocrapiieHUe JIaHa pabOT MPOBEICHUS UCCIICIOBAHUSI.
OrnpeneneHue METOIOB UCCIE0BaHUs. BhloTHEeHe ucciaea0BaTeIbCKOM paboTHhI.
[loctanoBka 1enu, 3amady  wucciuenoBaHus.  OdopmieHue  pe3yiabTaToB
uccle0BaHus padoT MO BEIOpAHHOU TeMe. 3alluTa MPoeKTa.
Tema 3.9. O06oOIeHUe 11O pa3aey.
Teopus: [loBTopeHue Teopuu Mo MPEALIYIIUM TEMaM pa3jeia:
«KoMIbI0Tepr30BaHHbBIE OMBITHI U UCCIIEA0BATEIbCKUE PAOOTHD)
IpakTnka: BrinosHeHNE NPaKTUYECKUX 3aJaHUI, HAIPABICHHBIX HA
3aKpEIUICHNE N3yYEHHOT0 MaTepuana pa3ena.

Paszgen 4. JlaGopaTtopHble ONBITHBI € HCHOJAb30BaHHEM HU(POBOro
MHKPOCKOIA BbINOJHEHHEe MUHH NPOeKTOB (20 yacoB)
Tema 4.1. YcranoBka nporpaMMHOTO 00ecTieueHus
Teopus: [Iporpammuoe obecriedeHue ajisg padoThl ¢ BUICOM300paKEHUSIMHU
MOAJIEP>KUBAIOIINX pabOTy HU(PPOBOrO0 MUKPOCKOIA C KOMIIBIOTEPOM.
IpakTuka: OcCHOBHBIC MpaBuiIa oOpalieHus ¢ HUGPOBLIM MUKPOCKOTIOM
KoHTpoJib: npoBepka 3HAHUI 10 U3YYEHHOH TeMe, TeCTOBbIE 3a1aHUA
Tema 4.2. O0pa3oBaHue KPUCTAJLIOB CyJabdaT Meau
Teopusi: Ocodennoctu crpoenus cyiabdara meau (1) ananusz pe3ynbTaTos.
HpakTuka: M3yuuTh (akTopsl BIUSHUS HA CKOPOCTh KPUCTAIM3ALIUM.
B3aumoeiicTBre kpaxmaiia ¢ ooM (1101 MUKPOCKOIIOM)
KounTtpoJas: ycTHbIl onpoc Oecena
Tema 4.3. 3ydyeHue CTpOCHUS MUHEPATIOB, COJIEPKAIIMX JKEJIE30
Teopusi: Bujgbl MuHEpaloB, HX CBOMCTBAaX, MECTOPOXKICHUSIX U
MIPUMCHCHUH.
Ipaktuka: HccnegoBaHue CTPYKTYp MUHEPAJIOB, TOHKHX OCOOEHHOCTEM
uX cTpoeHus U coctaBa. OOmIas XapaKTEPUCTUKA JKEIIE3HBIX PY/I.
KoHTpoib: TecT mpoBepKa 3HAHUN TO TEME.
Tema 4.4. Vzyuenue cTpoeHUs MPUPOTHBIX CYIb(PUIOB
Teopusi: V3ydenne cTpoeHUs TPHUPOAHBIX CYIb(OUIOB KPUCTATTHICCKUX
CTPYKTYp, TUIIOB XUMUUYECKOU CBSA3U aTOMOB M CBOMCTB 3TUX COCIUHEHUM.
IIpakTuka: u3ydeHue CTpOSHUS MPUPOIHBIX CYyIb(PUI0B XaTbKOMUPUT
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KonTpoas: YcTHbI onpoc
Tema 4.5. V3ydeHue CTpOCHUSI MUHEPAJIOB, COJCPKAIINX KaTbLUI

Teopusi: Hcropuss MuHepanorud. MwuHepanbl M MHHEPAIbHBIE BHJIbI
KJ1accu(uKanys MUHEPAJOB.

IIpakTHKa: U3ydyeHHe CTPOCHHE MUHEPAJIOB, COJEPKAIIUX KaJIbLIHM.

Paznen 5. O6mmii pazaen (20 yacos)

Temarnueckue v KalueHAapHbIC PA3IHUKH.

[ToaroroBka K NpOMEKyTOUHOM aTTeCTallun

[IpomexxyTouHasi aTTecTalMsi C IIEJIbIO BBISIBICHUS YPOBHS OOYYEHHOCTH
oOydJarommxcs.

Urorosoe 3anstue. [logsenenre nToroB yueOHOro roja u rjiaHupOBaHKUE Ha
CJIeIYIONTUH yIeOHBIN TO/I.

IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA BTOPOI'O I'OJA
OBYYEHMUSA ITPOT'PAMMBbI

JIMYHOCTHBIE:

e OyAyT wu3Jaratb MBICJIM B YETKOM JIOTUYECKOW IOCJIEA0BATEIBLHOCTH,
OTCTauBaTh CBOKO TOUKY 3PEHMS, aHAJIU3UPOBATH CHUTYAIMI0 U CAMOCTOSITEIBHO
HaXOJUTh OTBETHI HA BOIIPOCHI IIyTEM JIOTHUECKUX PACCYKICHUI;

OyayT ymeTh ucrnosb3oBaTh cpenctBa KT aiis perneHus TeOpeTHIeCcKux u
71a00paTOPHBIX (MPAKTUYECKUX) padoT;

e OyayT paboTaTh B mape/Tpynie/KoMaHje, paciupeacisTh 00sI3aHHOCTU B
X0J1€ KCIIEPUMEHTUPOBAHUS;

e OyIyT COTPYyAHHYATh C B3POCIBIMH W CBEPCTHHKAMH, B COBMECTHOM
paboTre, KOMMYHUKAIIMH; B XOJ€ KOJJIEKTUBHOM PaOOTHI UCCIIEIOBAHUS.

e CrnocoOHOCTh K CaMOPa3BUTHIO, YKEJTAHUE YUYHUTHCS, UHTEPEC K JIaHHOU
peaMETHOM 00JIacTH.

MeranpeamerHbie:

VYHuBepcanbHble yueOHbIC JEHCTBUS: CIOCOOHOCTh UX UCIOJb30BaHUS B yUEOHOM,
II03HABATEIBbHOU U COLIMAJIbHON MPAKTUKE;

Ymenue popMynupoBaTh CBOKO MBICIL B YCTHOM PEYH, ONMHUCHIBATH OXKHJIACMBIH
pEe3yNbTaT, aHATU3UPOBATH CITOCOOBI M METOJIbI UCCIIEOBAHUS.

YMenue pabotath ¢ TUTEPATypOMd, C TEKCTOM U UHCTPYKTUBHBIMU KapTaMH.
IIpeamernsbie:

BynyT 3HaTh cCUCTEMY OCHOBHBIX 3HaHHH B 00JIACTH MPEIMETA;

3HaAIOT OCHOBHBIE PUEMBI U OTIEpallUH, IPUMEHSIEMbIE B ONBITaX C PACTBOPAMU;
YMET ompenensaTh MPUHIUIIBI  pabOThl  DJEKTPOJIM3a PACTBOPOB COJiEH U
KHCJIOT;

MoryTt omnpenenuTh TeMIIepaTypy PacTBOPOB B XOJ€ XUMHYECKUX pPEaKIUM, U
MPOIIECCHI AJIEKTPOIPOBOJUMOCTH PACTBOPA

MoryT ycTaHOBUTBH MPOTrpaMMHOE OOECTICUeHHE IS ITU(DPOBBIX MUKPOCKOIIOB;
MoryT onpenenutb BHYTPEHHEE CTPOEHUE MUHEPAJIOB, B COCTaB KOTOPHIX BXOJST
JKEJIe30 U KaJIbI[UH, a TAKXKE€ HU3YUUTh CTPYKTYPY HPUPOIHBIX CYIb(PUIOB.
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YCJIOBUS PEAJIM3ALIAU ITPOI'PAMMBbI

1. MarepuajabHO-TeXHMYECKHE YycJaoBHUs: /[ mpoBeneHus 3aHATUN
HEO0OXO0IMM Yy4EOHBIN KaOWHET, OCHAIICHHBIA CUCTEMaMHU BOJIOCHA0KEHUS

CaHuTapHO-3MH1IEMHOJIOTHIECKUX TPEOOBAHUM K OpraHU3allid BOCIIUTAHUS U
oOy4eHUs, OTJbIXa U 03I0pOBJICHUS aeTel u Mojoaexu» Canllun 2.4.3648-20;

2. Meb6eab kaounera: Cton negarora — 1. Cton 1eMOHCTpallMOHHBINA — 1.
Cronel st obyuatomuxcs — 10. Crymbs mns obywatromuxcss — 15, IIkadwr
nabopaTopHbIe

-y4eOHast MeOelb: CTOJIbI JIJISi TEOPETUUECKUX U MPAKTUUYECKUX 3aHATHI — 8
HIT., Kbl

-y4eOHBII KOMIUIEKT IJi1 KaXJoro ydamerocsi (ajipOoM, TeTpaab, pyyka,
KapaHjaaii, (JoMacTepbl, KpaCKM M KHUCTH, KJEW, HOXKHHIbI, HaOOp ILIBETHOTO
KapToOHa 1 Oymarm).

-ceiid 1151 XpaHeHUs! PeakKTUBOB-1

3. Texuu4yeckue pecypcbl: KOMIIBIOTED, MYJIBTUMEAUNHBIN ITPOEKTOP.

4.J1abopaTopHasi mocyda HM 000pyIOBaHWe: HA0Op TNOCYIbI: KOJOBI
nuuHapudeckue 500 mur — 50mT.; maGoparopHas BoAsHas OaHs — 1 MIT.; JIOXKKA
JUISL COKUTaHUS BEemIecTB — 2 IT.; mpooupku — 30 mT.; mpoOku k mpooupkam — 30
IIT.; CTEKJISIHHbIE Nanoyku — 10 MmT.; CTyNKUA ¢ mecTUKOoM — 5 wT.; papdoposbie
yamky — 10 wT.; cnupToBKH — 10 1WIT.; CTEKJIIHHBIE BOPOHKH — 10MIT.; TUTIH — S
IIT.; XUMUYECKHE CTaKaHbl — 15 MIT.; AepKaTeau A npoOUpok — 15 mrT.; nuneTku
— 20wT.; QUIMHIP MEPHBIM — 6 IUT.; IUTATUB JIAOOPATOPHBIA NJisi MPOOUPOK —
20mIT.; UMk JJabopaTopHbIe TUTENbHBIE — 10 IIT.; 2JIEKTPOHHBIEC J1a00OpaTOPHBIC
BeChI — 15 mT., ouky s 3amuThl 10T,
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XuMuYecKHe  peaKTHBbl  JJIfl  JI€EMOHCTPAUMOHHBIX  ONBITOB:
AKTUBUpPOBaHHbIN yronab. AmMuak 25% BoAaHbIA. ['Oprouee 17 CHHUPTOBOK.
['muuepun

Keneza (III) xnopua. Keneza (III) oxcun. Kanus tonua. Kanust pomanui.
Kamus xmopun. Kamerust rugpokcua. Kambsius xapOonat (mpamop). JIumonHas
kucioTa 1-somgnas Maraus okcun Meau (I1) okcun (rpanynsr) Meau (I1) cynsdar
Hatpus ruapokcua. Harpus xmopun. Ilapadun. Ilepoxcun Bomopona 3%
Cepe6pa Hutpar Consanas kucnora Ilepmanranat kams Tuocynsgar Hatpus Hox
5% VYkcycHas kucnota 9% Ilunk meramnumyeckuit (rpanyibsl) DeHondTanenH
bymara wunnukatopHas yHuBepcanbHas (pH 0-12). Mspuio (nmerckoe wuiu
XO35UCTBEHHOE), 3yOHas TMacrta pa3HbIX MAapoK, CTUPAJIbHBIM MOPOIIOK
Nne3uHpUuIUpytonee cpenctso (Oenu3Ha), MaMIyHb, XUIAKOCTh [JII MBIThS
HOCY/IbI.

5.lus1 1a0opaTOpHBIX ONBITOB W HCCJIEI0BATEJbLCKHX pador: Oenas
xJonmyaToOymMakHasi TKaHb, cal(eTKH, pa3InyHble BUAbl TKAaHEH (IIEpCTh, MIETK);
HonokpaxmanbHas Oymara; 0ObEKThI JUIsl U3y4eHUs: 00pa3lbl COKOCOAECPKAIIUX U
ra3upoOBaHHBIX HAMMUTKOB, ()PYKTHI, OBOIIM, MEJ, KpaxMall, KeJIaTHH, arap-arap,
caxapHbIil NIECOK, caxapHas Iypa, MOBapeHHas COJb, pa3Hble COpTa Yas; 00pa3Lbl
BOJIbI, TIOYUBBI; PA3IMUYHbIE OOpa3llbl MbLIA; CTUPAJIbHBIE W YHUCTSIIHUE MOPOIIKU
paznuuHbix Mapok KocmeTwdeckue cpeicTBa JUYHOW TMTHEHBI (JIEKOpATHUBHAS
KOCMETHKA).

6. /i1 nmpoBeieHNs] MPAKTHYECKUX 3AHATHI UMEKTCSI B HEO0X0AUMOM
KOJINYecTBe:

NupopmanuonHoe odecneyeHue

MynbTUMEIUIHBIE JUCKU ¢ MHOOPMAIIMOHHO — CIPABOYHBIM MaTEpHAJIOM,
pacCuuMTaHHbIC Ha pa3Iu4Hbie (POPMBI MMO3HABATEIHLHOW MESITEIBHOCTH, B TOM
YHUCJIe UCCIIE0BATEIBCKYIO U MTPOEKTHYIO paboTy. AyIHO U BUACO MaTEpHUabl.

1. http://www.sunhome.ru/

2. http://slavyanskaya-kultura.nnm.ru/velikaya

3. http://www.kp.ru/daily/23844.

4. http://www.aquadisk.ru/articles/157/158/interestingly.html
5. http://chemistry.r2.ru/
6
7
8

. http://college.ru/chemistry/index.php
. http://grokhovs.chat.ru/chemhist.html
. http://www.bolshe.ru/book/id=240\

KaapoBoe o0ecneyenne peanusanys NOPOrPaMMbl  OCYIIECTBISICTCS
ne1arorom JOTIOJTHUTEIHHOTO oOpazoBaHus UMeIoIIen BBICITICE
npodeccuoHaibHOE 00pa30BaHKe, MEPBYIO KBATU(DUKAIIMOHHYIO KaTETOPHIO.
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®OPMbI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

[IpoMexyTouHas aTTecTalys U TEKYyIIUA KOHTPOJb MMO3BOJSIOT ONpPEACIUTh,
JOCTUTHYTBI JIM OOy4YaloIMMHUCA IUIAHUPYEMbIE PE3YJIbTaThl, OCBOCHA JIU HMH
porpamma.

IIpomexyTouHass arrecranyss W TEKYIIMU KOHTPOJIb IO JOIOJHUTEIBHOU
oOmreoOpazoBaTenbHON 00IIepa3BUBaOIIEeH TporpaMme «S - HccIeoBaTeNNby
IPOBOJUTCSA B COOTBETCTBUU C «llonoxeHueM o Mopsake TEKyLIEro KOHTPOJS
KayecTBa MPOXOXJACHUS JIOMOJHUTEIBHBIX O0O0IIe00pa30BaTENbHBIX MPOrPaMM,
npoMmexxyTouyHo arrectanuu ydanmuxcss MBY JI0 «CHOT», yTBepKIeHHbIM
npuka3zoM gupekropa ot 26.01.2021 Nel 1.

[IpoMexyTouHas arrecTanysl IPOBOAUTCA JIBa pa3za B Tof (1ekadpb U anpedb,
Maiit).

@opMbI IPOMEKYTOYHOM aTTECTALMM: MpPAaKTUYecKas padoTa, TECT, 3aluTa
IIPOEKTA.

Texyiuit KOHTPOJIb TPOBOAUTCS MOCIIE KaXA0M TEMBI B CIEAYIOIUX (opMax:
IpaKTHYECKUEe pabOThl, TECTOBBIE 3a/IaHUSI.

[IpeameTHbIE PE3yNbTATHl OLIEHUBAIOTCS CIAEAYIOIIUM 00pa3oMm:

5 6amtoB (Beicokuit ypoBeHb) — 91-100% BBIMOTHEHUS 3a1aHUN

4 Ganna (MOBBIIEHHBINA YpOBEHb) -71-90% BhINMOTHEHUS 3aJaHU

3 6amnna (6a30BbIif ypoBeHb) — 50-70% BBIMOTHEHUS 3a1aHUI

Tak e mpu aTTecTanuu MO MpOorpaMMe YUYUTBHIBAETCS ydacTue AETeH U UX
pe3ynbTaThl B BBICTAaBKaX M KOHKypcaX  pPa3jIMYHOTO  YpPOBHS:  0OIIe
YUPEXKACHUECKOr0, MyHULIMITAJIbHOTO, KPA€BOT'O U BCEPOCCUIICKOTO YPOBHSI.
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Tabauna XapakrepucTuka oeHOYHbIX MaTepuasioB. [lepeyeHb ITMArHOCTUYECKOT0 HHCTPYMEHTAPUSA 1JIS
OCYIIeCTBJIEHUSI MOHUTOPUHIA IOCTHKEHUS YUAIUMHUCS IVIAHUPYEMbIX pe3yJIbTATOB

HaBBIKAMH 1O COBMECTHOM pa60Te,
KOMMYHUKAIUHU W NPE3CHTALIUNU B XOAC
KOJUUICGKTUBHOM pa6OTLI HUCCICaJ0BaHUA

-UTPaeT OIPEIEIECHHYI0 pOJIb B COBMECTHOH
NEeSATEIbHOCTH;

-CTPOUT IIO3UTHBHBIE OTHOLIEHUA B IPOLECCE
MMO3HABATEIHLHOMN JICSITEIbHOCTH,

-JI0rOBapyUBAacTCs O IpaBWJIaX M BOIpPOCax s
0oO0CYXXJIeHHSI B COOTBETCTBHHM C IIOCTaBJIEHHOM
nepes rpynion 3ataden

Ha 3aHATHIX,
MEpONPHUITUAIX

Buast Huarnoctuuec | Dopmel pukcannu
[Inanupyemblie pe3ysbTaThl Kpurepuu oniennBanus KOHTPOJISI/TIpoMe KU Y OTCIIC)KUBAHUS
AKYTOUHOMN UHCTPYMEHTap pe3ynbTara
aTTecTaluu uit (hopmsl,
METO/IBI,
JTIMAarHOCTHKH )
Byayt ymeTh oCymecTBISITH KOHTPOJIb | - MOHHUMAaHHE, TOTO, YTO OMpENENseT U YETKO B Teuenue Habmonenue Kapta
KayecTBa pe3yJbTaTOB COOCTBEHHOH | ONMUCBHIBAET MM CBOETO HCCIENOBaHMSA, JaeT | y4eOHOro rojaa JMYHOCTHOTO
MPAKTUYECKON AESITETbHOCTH MOCIIEZIOBATEILHOE U TIOJTHOE OMHICAHUE; HA 3aHATHUAX pocTa yyammxcs
-IOHMMaHuEe BCEH OTBETCTBEHHOCTH BO BpEMs
padoTHI;
-PaBUIILHOCTh PACHpE/ENIEHUsI CBOEro yueOHOro
BpEMEHU
YMeror paboTathk B mape/rpyrie/KoManq -MIPUHATHE OOIIUX [eIeH B Teuenue Habmonenue Kapra
£ | pacmpenensTh 00S3aHHOCTH B XOJI€ -COLIMAJIbHOE B3aUMO/IEHCTBUE y4ebOHOro roja JIMYHOCTHOTO
T | IPOEKTUPOBAHMS U IPOrPAMMUPOBAHMSI | -BBIIIOJIHEHHUE B3ATHIX Ha ce0s 0053aTeNbCTB Ha 3aHATHUAX pocra yyammxcs
é MOJIeNn -CaMOCTOSATEIIbHOCTh U MHULIUATUBHOCTh
3 -BHECEHME OIIYTHMMOI'0 BKJIaJia B paboTy B rpynmne
= | BnageroT HaBbIKaMu COTPYJHUYECTBA C | -ONpEAENieT BO3MOXKHBIE pOJIM B COBMECTHOH | B TeueHue Habmronenue Kapra
B3POCITBIMHU u CBEpPCTHUKAMHU, | IEATEIbHOCTH; yueOHOro roja JUYHOCTHOTO

pocTa yJammxcs
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IIPU BBINOJIHEHUH MTPAKTUYECKHUX paboT 4 6aa

Ymeror wucnosnb3zoBath cpeactBa WMKT | -neneHanpaBieHHO — UCHONB3YeT  paszjvyHble | TeKymmmit Tematnyecku Kapta
IS pelieHus 71a00paTOPHBIX | MCTOYHUKHU TOIY4EHUS] HHPOPMALIUU C TIOMOUIBIO | KOHTPOJIb o e JIMYHOCTHOTO
(mpakTUyeckux) padboT KOMIIbIOTEPA; TeMaM IIPOBEPOYHBIE | POCTA y4allUXCA
-3HAaeT  CHOCOObI  Meperaud,  KONMMPOBAHUS paboThI
nH(popManuu;
-MCNONb3YyEeT BO3MOXHOCTH HMHTepHera  [uis
MIPOJIYKTUBHOTO OOIIIEHUS], B3aUMOIEHCTBUS
YMmeroT paboTaTh MO MPEIOKEHHBIM | -0003HA4YaeT CHMBOJIOM M 3HAKOM Ipenmer w/wim | Texkymmid Temarnuecku Kapra
UHCTPYKIUSM, U3BJIEKaTh MHPOPMAIUIO | SBIICHUE; KOHTPOJIb o e JIMYHOCTHOTO
U3 TEeKCTa M  WUIIOCTpPAlUU U | -ONpeAenseT  JIOTMYECKHME  CBA3M  MEXAY | TeMaMm IIPOBEPOYHBIE | POCTA ydalUXCS
TEXHOJIOTHYECKUX KapT MpeIMeTaMu W/WIN SBICHUSIMHU; paboThI
-CTPOUT CXeMy, JITOPUTM JefcTBUs
HCCIeA0BaHUs
YMeroT GopMyIIUpOBaTh CBOIO MBICIB B | -COOJIOJaCT HOPMBI ITYOJIMYHOM pedn B Teuenue Habmonenue Kapra
YCTHOM pe4H; pacCKa3bIBAET O CBOEM -BBICKAa3bIBa€T M OOOCHOBBIBACT  MHEHHE | y4eOHOTo roaa JIMYHOCTHOTO
3aMbICIIE, OIHUCBHIBAET OKHUJIAEMbIN (cyxneHue) Ha 3aHATHUSX. pocTa yyammxcs
pe3yNbTaT, Ha3bIBaeT CIIOCOOBI U -HCMONb3yeT BepOajdbHble M HEBepOalbHBIC
METO/Ibl UCCIIEI0OBAHUS CpeiacTBa JUIsl BBICTYIUIEHUH, U  OIMKCHIBATh
9KCIIEPUMEHTHI
3HaloT pU3NYECKUe U XUMUYECKHE -MOT'yT CPaBHMBATh U JaTh XapaKTEPUCTUKY Texymmit
IPOLIECCHI TPOTEKAHUS PEAKIITI (U3MYECKUM U XUMUYECKUM SIBJICHUSIM B KOHTPOJIb 110
ABJICHUS, pa3/ieJICHUE cMecel IpoLecce NPOTEKaHUs PEaKIMU 110 3aaHHON pasneny «Xumus
TEME OIpe/IeATh KAUECTBEHHBIIN COCTaB, a TAKXKE | MPUPOABI»
9KCIIEPUMEHTAIILHO JOKAa3bIBaTh
2 (u3nyeckrue 1 XUMUYECKHE CBOMCTBA
= uccienyeMbix BemecTs omuook 90-100 % - 5
g 6aJLIoB.
é JlonmyckaeT He3HauuTeIbHbIE 1-3 ommoKku B
= MpaKTU4ecKo AestenpbHocTH 4 Ganna Jlomyckaer
6onee 50 % ommbok- 3 Gayta
3HAIOT U ONPEIEIAIOT KUCIOTHI U €€ -MOTYT OIIPEAEIUTh KUCIOTHI U €€ COJIN Texymmit [Ipaktnuecka | JKypHan yuera
COJIM, MUHEpaJIbHbIE YI00pEeHUs MuHepasbHble ynoopenus. 90-100 % neraneit- 5 KOHTPOJIb 110 s pabora paboThI egarora
6ayoB. Jlomyckaer He3HaUUTeNbHbIE 1-3 oMbk | pa3aery
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Homyckaet 6osee 50 % omubok- 3 Gama
Yy

3HaIOT CIOCOOBI OJTYYEHHUS KaydyKa -MOTYT OINpENeNuTh pacTeHus U  crnocodsl | Texymuit IIpaktnuecka | JKypHan yuyera
nostydenus kayayka90-100 % neraneii- 5 6a/mioB. | KOHTPOJIb 110 g paboTa paboTHI Ieaarora
JlomyckaeT He3HayuTenbHble 1-3 omuOKu mpu | pa3meny
BBINIOJTHEHUM TpakTudyeckux pabdor 4 Oamia
Homyckaet 6onee 50 % omubok- 3 Gamuia
3HAIOT O0IIYI0O XapaKTEPUCTUKY H -MOT'yT CPaBHHUBATh U JaTh XapaKTEPUCTUKY «Xumus Bokpyr | TectupoBanue, | Kypnan ydera
aHaJN3 IPOIYKTOB ITUTAHUS MPOAYKTaM MUTAHUA [0 3aJaHHOH TeMe 0e3 Hac» npakTuyeckas |paboThl meaarora
omu6ok 90-100 % - 5 GamioB. pabora.
JlonyckaeT He3HauuTeNbHbIE 1-3 omMOKHU B
MIPaKTUYECKOHU AesiTenbHoCTH 4 Oana
Homyckaer 6omnee 50 % ommubok- 3 Gamia
3HAIOT KaK MOTYyYUTh KpaxMai B - MOT'YT OIPENIEIUTh U MOIYy4YUTh Kpaxmai B
JIOMAIITHUX YCJIOBUSIX, U ONIPEAEIUTh B |AoMalHuX ycaoBusx. 90-100 % neraneii- 5
MPOJYKTAaX MUTAHUS 6amnoB. JlomyckaeT He3HaUUTENbHbIE 1-3 ommoOKu
MIPH BBITOJIHEHUH MTPAKTUYECKHUX padoT 4 Oaa
Honyckaet 6onee 50 % ommbok- 3 6aa
OnpenenstoT OpraHoJIeNTHYECKUE - MOT'YT OIPEJIeIUTh KaueCTBO MENa Texymmit ITpaktnyeckas |XKypnan ydera
MOKa3aTeNly KauecTBa MEna opraHonentuyeckuM nokaszatensam90-100 % B KOHTPOJIb 110 pabota paboThI egarora
TEOPHH U BO BpeMs J1a0OpaTOpHBIX paboT- 5 pazneny
O6aiioB. JlomyckaroT He3HAYUTEIbHBIC OIIMOKHN Ha
ypoBHe 90-70%, HO TpeOyeTcsi MOMOIIIb MeJarora
IIPH BBIIIOJIHEHUU dKCIIepuMeHTa— 4 Oasia
JlomyckaroT 3HaunTenbHble omuoku 6onee 50%- 3
Oama
3HaIOT paCTBOPUMOCTb KHPOB - MOT'YT OTJIMYUTH PACTBOPUMOCTH )KHPOB B Texymmit [Tpaktuyeckas |KypHan yueta
OTIpeieIeHNE KaueCTBa PACTUTENFHBIX | Pa3JIMYHBIX PACTBOPUTENSNX, KaYeCTBA KOHTPOJTh 110 pabota 1o | paboTHI Iegarora
Macell pactutenbHbIx Macen 90-100 % B Teopun u BO paszneny: paszaeny
BpeMs TabOpaTOPHBIX paboT- 5 O6aIIOB. Brimonaenus MpOTrpaMMBbI
JlomyckaroT He3HaunTeNbHbIE OIMOKK Ha YPOBHE | MHUHU IIPOEKTOB
90-70%, HO TpeOyeTcs MTOMOIIIb IeIarora mpu 10 TeMaM
BBINOJIHEHUH dKCIIepuMeHTa— 4 Oana «Puznyeckue u
Jlormyckarot 3HauuTeNIbHbIC OmMOKH Oomee 50%- 3 | XuMudeckue
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) Tofa 00y4YeHHS

Oamra IMOKa3aTeIIn
KadyecTBa
BOJIBIY.
«Mopdomnoruue
CKHE CBOMCTBA U
ornpeseeHne
KHCJIOTHOCTH
IMOYBBI»
MoryT onpenenuTh IPUMEHUTH - 3HAIOT, KaK OMPEJEIUTh MPUMEHUTH Pusnueckue | Tekynmi [Tpaktrueckas |XKypnan ydera
buznYecKre 1 XUMUIECKHE CBOMNCTBA 1 XHMMHYECKHE CBOICTBA MOKa3aTejIch KauecTBa KOHTPOJIb 110 pabora paboTsI negarora
KavecTBa BOJBI Bojibl. CpaBHuBaT 90-100 % - 5 6amos. pasneny
JlonyckaroT He3HaYUTEIbHbIE OIINOKN HA YPOBHE
90-70%, BO BpeMs ucciieoBaHus 4 Oaia
Homyckaer 6onee 50 % ommubok- 3 Gamuia
3Har0T MOP(OJIOTHYESCKUE CBOMCTBA M |- OMPEIACIAIOT MOP(HOJIOTHIECKHUE CBOMNCTBA U Texymuit [Tpaktnueckas |XKypnan yuera
OTIpeIcIICHUE KUCIIOTHOCTH TIOYBEI oTpe/ieNIeHUE KUCIOTHOCTH TTOYBBI oTyiiuust 90- KOHTPOJIb 110 pabora paboTsI megarora
100 % - 5 GasuIOB. pazneny
JlommycKaroT He3HAYUTEIbHBIC OINOKN Ha YPOBHE
90-70%, Bo Bpems uccrnenoBanus 4 6asa
Honyckaet 6onee 50 % ommbok- 3 6amna
MoryT onpeaensTh 1ejb, BHIACTATH CamocTosTeIbHO 0€3 MOMOIIHN Ieaarora MOXeT Texymuit [Tpaktuueckas |XKypnan yuera
00BEKT HCCIICAOBAHUS, OBJIACTh OTIPEJICTTUTH 11eJTh UCCIIeIOBAaHUS, COOpaTh KOHTPOJIb 1o |padoTta paboTHI Iegarora
crocob6aMu perucTpaluy MOMTyYeHHOW | HeoOXOoAMMbIH HAaOOp /Ui SKCIIEPUMEHTUPOBAHHS, |pa3lieny
uH(popMaInu, ee 00padboTKH YKa3aHHBIN B MHCTPYKIIMOHHOM KapTe U 3aII0JHUTH
oopMIIeHUS TabMuIbl cxembl AHeBHUK HabmoaeHuit. 90-100 %
- 5 6amos.
JlomyckaroT He3HAYUTENbHBIE OMNOKN HA YPOBHE
90-70%, BO BpeMs ucciieioBaHus 4 Oaia
Jomnyckaet 6onee 50 % ommbok- 3 Gamna
BynyT 3HaTh cucTeMy OCHOBHBIX 3HaHUM | CBOOOAHO Bia/ieeT OCHOBHBIMU MOHSITHUSIMH, Texymmit [IpaxkTnueckas |XKypnan ydera
B 00JacTH MIpeIMeTa; (dbopMyliaMu U 3aKOHAMU, IPUMEHSIEMBIMU B KOHTPOJIb o | pabota paboTsI Tiegarora
WCCIICIOBAaHUH. 3HAIOT OCHOBHYIO CUCTEMY pasnerny

3HAaHUM B 00J1aCTH TpeMeTa
omr6ok 90-100 % - 5 GamnoB.
JlonyckaeT He3HaYuTe bHbIe 1-3 ommoKu B
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MPaKTHYECKOM JeaTenbHOCTH 4 Oaa Jlomyckaer
6omee 50 % ommboK- 3 Gamia

3HAIOT OCHOBHBIE IIPUEMBI U OIEpaLUH,
IIPUMEHSIEMBIE B OIIBITAX C PaCTBOPaMU;

TOYHOCTB pabOTHI C BECAMH WJIN J103aTOPAMHU.
B3siTue HaBecku/mpoObl: yMEHUE YETKO BHICTABUTh
YPOBEHb KHJIKOCTH 10 MEHUCKY, TIIATEILHOCTD
NepeMEIIMBaHus pacTBOPa OTCYTCTBUE
3arpsi3HEHUS PeakTUBOB B 00mmx 6ankax. 90-100
% - 5 GayioB.

JlomycKaroT He3HAYUTEIIbHBIC OIIMOKK Ha yPOBHE
90-70%, Bo Bpems uccienoBanus 4 6amia
Honyckaet 6onee 50 % ommbok- 3 6aia

Tekymmit
KOHTPOJIb
pasumeny

110

[IpakTuueckas
pabora

Kypnan ydeTa
paboTsI niegarora

YMeroT onpeaensTs IPUHLHUIB paboThI
3JIEKTPOJIM3a PACTBOPOB COJIEH U
KHCJIOT;

YBepeHHO O0BSACHSIOT IPUHIIUIIBI SJICKTPOJIH3a,
BEPHO OMPEIEISET MPOAYKThI PEAKIIHH.

a TaKKe IKCIIEPUMEHTAIILHO JIOKA3bIBATh CBOMCTBA
HCCIIEyeMbIX BEIIECTB COJICH U KUCIOT IIOHUMAET
MIPUHIIMITBL, HO JIETIACT OMIMOKY IPH 3aITUCH
peakmuit anmektponu3a90-100 % - 5 GamioB..
JlommycKaroT He3HAYUTEIbHBIC OINOKN Ha YPOBHE
90-70%, Bo Bpems uccrnenoBanus 4 6asa
Honyckaet 6onee 50 % ommbok- 3 Gamna

Texymmit
KOHTPOJIb
pasneiry

110

[IpakTnueckas
pabora

Kypnan ydera
paboThl egarora

MoryT onpeneauTs TeMIEparypy
pacTBOPOB B XOJ€ XUMUYECKUX
peaKkLuii, ¥ MPOLIECCHI
JNEKTPOIPOBOAUMOCTH PacTBOpa

TouHO U3MepsieT TeminepaTypy peakiui, BEpHO
WHTEPIPETUPYET MPOIIECCHI
ANEKTPOMPOBOAUMOCTH pacTBOpoB. M3mepsier
MapaMeTpsl, HO 3aTPYTHSAETCS C BBIBOJAAMH IO
mpoueccam. 90-100 % - 5 Gannos.

JlonyckaroT He3HaYUTEIbHbIE OIINOKN HA YPOBHE
90-70%, Bo Bpems uccrnenoBanus 4 6asa
Honyckaet 6onee 50 % ommbok- 3 Ganna

Tekymumit
KOHTPOJIb
pasneny

10

IIpaxTrueckas
pabota

Kypnan ydera
paboTHI Iegarora

MoryT ycTaHOBUTbH IPOrPaMMHOE
oOecrieueHue A HUQPPOBHIX
MHUKPOCKOTIOB;

CamoctositensHO ycTanaBiuBaert 10,
HacTpauBaeT MUGPOBON MUKPOCKOI H MOTy4aeT
YETKOE U300paKEeHHE.

Tpebyercst moMOIIb B YCTAHOBKE MPOTPAMMHOTO
obecrieueHus.

90-100 % - 5 6amnoB.

Texymmit
KOHTPOJIb
pasneny

10

[IpakTrnueckas
pabota

Kypnan ydera
paboThI megarora
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JlomyckaroT He3HaUUTebHbIC ONTMOKY Ha YPOBHE
90-70%, Bo Bpems uccienoBanus 4 6amia
Jomnyckaet 6osiee 50 % ommbok- 3 Ganna

MoryT onpenenuTs BHyTPEHHEE
CTPOCHHE MUHEPAJIOB, B COCTAB KOTOPHIX
BXOJISIT XKeJIe30 U KaJbIIUH, a TAKKe
U3Y4YHUTh CTPYKTYPY MPUPOIHBIX
CyIb(hUIOB.

TouHO ompesenseT BHyTpEHHEE CTPOCHUE
MUHEPAJIOB (JKeJIe30/KaJIbIINi) BEpHO OMKMCHIBACT
CTPYKTYPY CYIb(UI0B. HO 3aTPYAHICTCS B
uaeHTuduKanum HekoTopbix kKommnoHeHToB90-100
% - 5 GayioB.

JlonyckaroT He3HaUYUTEIbHbIC ONIMOKH Ha YPOBHE
90-70%, Bo Bpems uccienoBanus 4 6amia
Honyckaet 6onee 50 % ommbok- 3 6aia

Texymmit
KOHTPOJIb
pasneiy

110

IIpakTrueckas
pabora

Kypnan ydera
paloThl egarora
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METOIUYECKHUE MATEPHUAJIbBI

[Ipu peanuzanuu NOpOrpaMMbl  HMCHOJB3YIOTCS  CIEAYIOIIUE METOJIbI
oOyueHusi: OOBSICHUTEIBHO WJUIFOCTPATUBHBIM, pPENPOIYKTUBHBIM, METO/bI
IpoOJIEMHOTO 00YUYEHHS], YACTUUHO-TIOUCKOBBIE.

CrnoBecHblii MeTo7; oOyueHusi (Oecema) MO3BOJIIET IepeaTh OOJbIION
00beM HHPOpPMAIIMN B MUHUMAJIBHBIN MPOMEXYTOK BpeMeHHu. Harmsnuelii meton
oOyueHus (IeMOHCTpaIUs CXeM, PUCYHKOB, BUJIEOMATEPHATIOB) MPEAHA3HAUCH IS
HATJSAHO-YYBCTBEHHOTO  O3HAKOMJIGHHA  OOydaromuxcs C  SIBICHUSIMH,
npoueccamu, oObekTamu. IlpakThueckuii Meton o00ydeHus (HpPaKTHYECKOE
3aJjaHue, TaOOPATOPHBIH OIBIT) UCIOJB3YETCS C IEeNbI0 (POPMHUPOBAHUS HABBIKOB U
YMEHUH, YIIIyOJIeHHs 3HaHUH 00yJYarouuxcsl.

C nenpio co3gaHusl yCIOBUHM ISl aKTUBHOM COBMECTHOW JAESITEIbHOCTU
oOyuaroluxcs, oOydalolUXCcsi M Neaarora B pas3HbIX YYeOHBIX CHUTYyalUsX
UCIIOJIB3YIOTCSL TIPUEMBI TEXHOJIOTUU COTpyAHMYEecTBa. [IpuMeHeHHne HrpoBbIX
TEXHOJOTMM TO3BOJISIIOT MPOBOJAUTH 3aHATHUA B HETPAJULUMOHHOM ¢opMme (Urpa
«bpaiiH-pUHT», 4TO CIOCOOCTBYET PACKPBITUIO MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yJarOIIUXCA.

[Ipu peanuzanuu nporpaMMbl B Y4eOHOM HIPOLECCE HCHOIb3YIOTCS
METOJMYECKHE MOCOOus, AUIAKTUYECKUE MaTepuaibl, (OTO M BHIEOMATEPUAIHI,
€CTECTBCHHO-HAYYHbIE KYpHAJIbI W KHWUTH, MAaTepHalbl Ha DJIEKTPOHHBIX
HOCHUTEJISIX.

MeTtoasbl 00yueHust

[Ipn peanuzauMu TPOrpamMMbl  HUCIOJB3YIOTCS  CIEIYIOUIUE METObI
o0y4eHUS:

1. Metoapsl opraHuzanuii W OCYIIECTBICHUS Y4eOHO-TIO3HABATEIHLHOMN
JEATEIbHOCTH: CIIOBECHBIE, HAIVIAHbIC, NMPAKTHUYECKUE; JEMOHCTpauus, IO0Ka3
oOpasia, WUTFOCTPAIIHS;

2.Metoapl CTUMYJAMPOBAaHUS Y MOTHBALMM y4eOHO-IIO3HABATEIbHOM
JESTEIIbHOCTH: METO/Ibl CTUMYJIUPOBAaHUSI MHTEpeca K y4eHHIO (ITO3HaBaTeJbHbIC
UTpBI, yueOHbIE AUCKYCCUH, CO3JaHIE SMOLIMOHAIbHO-HPABCTBEHHBIX CUTYaIUi);

3. [Ilpaktuueckue METOAbI: HAOMIOAEHUE, XUMHUYECKHUX SBJICHUN,
IpaKkTUYecKas, MCCIEeIOBaTeNIbCKasi U MPOEKTHAsl JEATEeIbHOCTh. MPAKTHUYECKUE
3a/ianus (yIpaKHEHUs, IPAKTUYECKUE U CAMOCTOSITEIbHbIE PA0OTHI);

4. Metonbl KOHTPOJSL M CaMOKOHTPOJsl 3a 3((PEeKTUBHOCTHIO Yy4eOHO-
MO3HABATEIBHOM  JIEATETbHOCTU:  METOAbl  MPAKTHUYECKOTO  KOHTpOJIA U
CaMOKOHTPOJIS.

MeToabl BoCIMTAHUS IPUMEHsIEMbIE B X0/1¢ peaju3auuu MPorpaMMbl

BJIMSIHAE, CO3JAIOIIEE HPABCTBEHHBIE YCTAHOBKH, MOTHUBBI, OTHOIIECHMS,
dbopMupyrolue NpeCTaBICHUs, TOHATUS, UACH;
BIIMSIHUE, CO3JAI0IIEE IPUBBIYKH, ONIPEAEIAIOIINE TOT WJIM UHOM THII IOBEICHNUS;
MeTO]IbI (POPMHUPOBAHUS COZHAHUS JTUUYHOCTH;
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METOJIbl OpPTraHU3alMU JESTEIIbHOCTH U (POPMHUPOBAHUS OMbITA OOIIECTBEHHOTO
MTOBEJICHUSI;
DopMbI OPraHU3aAuuM Y4eOHOI 0 3aHATHSA

[Ipu peanuzainuu mporpaMmbl UCHOJB3YIOTCS ()POHTANILHBIE U TPYIIIOBBIC
dbopMBbI O0yUECHHUS.

3aHATUS TPOBOJATCA B (GopMe YUEOHBIX, JIAOOPATOPHBIX M MPAKTUUYECKHUX
3aHATUNA, TEMAaTUYECKUX NPa3IHUKOB, Pa3BUBACT IO3HABATEIIbHYIO AKTUBHOCTb,
HaO0JII0JaTEIbHOCTh, BHUMAaHUE, MaMATh, MBIIUICHUE, MOAJIECPKUBACT MHTEpEC K
U3y4aeMOMYy MaTepuaily, pa3BUBaeT TBOPYECKOE BOOOpakeHHE, OOpa3zHoe
MBIIIIJICHUE, CHUMAET YTOMJICHHUE y JIETEH.

B nmaHHONM @mporpaMMe  NPENyCMOTPEHO  IOJYYEHHE  y4YaIlUMMCS
JOTIOJTHUTENBHBIX 3HAHUN M MPUOOPETEHHE ONPENEIECHHBIX YMEHHI M HaBBIKOB
IIPU  TNPOBENCHUM DJEMEHTAPHBIX OIBITOB M JKCIHEPUMEHTOB, IPOCMOTpA
oOy4arolux U pa3BUBAIOIIMX MYJIbT(UIBMOB, BHIECOPOJIHUKOB, YTO IMO3BOJISIET B
JOCTYNHOM (hopMe pa3BUTh CTPEMIIEHHUE K TO3HAHUIO OKPY>KAIOIIETO MUpA.

Buambl 3anaTui
[Tpu peanuzanuu nMporpaMMbl UCHOJIB3YIOTCS pa3HOOOpa3HbIE BUABI 3aHITHIA:
3aHATUS B KaOWHeTe, B OOTaHWYECKOM CaJy, pa3jiMYHble BUKTOPUHBI U WIPBHI,
IKCKypcuM,  HaOmrofeHus,  Oecelpl,  d3JIEMEHTapHas  MCCIel0BaTelbCKas
JEATEIIBHOCTh M OKCIIEPUMEHTUPOBAHUE, DKOJIOIMYECKUE KOHKYPCHI M aKLUU
XYJI0)KECTBEHHOE MPUKIIAJHOE TBOPUYECTBO (COBMECTHO C POAMTEIISIMH).
Ileparoruyeckue TeXHOJIOTHH

[Ipy peanuzauud TOPOrpaMMbl  HTPUMEHSIOTCS  3JIEMEHThl  UIPOBBIX
TEXHOJIOTH, KOTOPBIE MO3BOJISIOT MOBBICUTh HHTEPEC O0YYAIOIINXCS K OCBOCHUIO
nporpaMmMbl M pa3HOOOpa3uTh  3aHATUA. Ha  3aHATUAX  NPUMEHSIOTCS
WHTEJUIEKTYalIbHbIE BUKTOPUHBI:

st appexTuBHOrO pa3BUTHS OOYYAIOIIMXCS B COBMECTHOM TBOPUYECTBE Ha
3aHATUSAX MCIOJIb3YETCSd TEXHOJOTHSl TPYIIOBOM JEATENbHOCTH, Oraromaps
KOTOPOW J€TH BBIMOJHAIOT KOJUIEKTHBHBIE TBOpYECKHE pabOThl M3 ILBETHOM
Oymaru v npupoJIHOTO MaTepHaa.

C mnoMombl0 TEXHOJOTHMH TPYNIOBOM JEATENbHOCTH Y OOYyYaroIIUXCs
Pa3BUBAIOTCS YYBCTBA: OTBETCTBEHHOCTH, KOJUIEKTMBH3MA, 3HAYMMOCTH BHYTPHU
rpynmnsl. Takxke (GOpMHUPYIOTCS COLMAIBHO 3HAUYMMBbIE KayecTBa JMYHOCTH TaKue
KaK: KOMMYHUKA0€IbHOCTh, YMEHHUE UJTU HA KOMIIPOMHUCC.

Heorbsemnemoii YacTbIO 3aHATUI SABIIACTCS TEXHOJIOT U
mudpepeHIUpOBaHHOTO O00y4YeHUs. YUUThIBasE OCOOCHHOCTH OOy4YaroIIMXcs,
CO3JAl0TCs Pa3HOOOpa3HbIe YCIOBUA OOYYEHMs Uil paziuyHbIX rpymni. Takoe
MPUMEHEHUE TEXHOJIOTMH MO3BOJISIET pad0TaTh C OTCTAIOUIMMU O00YYaIOIIUMHUCS, U
peanu3yeT KelaHue CUIIbHBIX 00ydaronuxcst ObICTpee MPOABUTATHCS B OOYUEHHH.

Texnomorus  pa3BuBalOIIEro  OOy4YeHHMs]  NPUMEHSETCS C  IIEJIbIO
Pa3HOCTOPOHHETO PAa3BUTHUS JIMYHOCTH U (OPMUPOBAHUS MBIIUICHUS 4epes
OpraHU3aldi0  YacCTUYHO-TIOMCKOBOM W  MCCJIENOBAaTEIbCKOM  JI€ATEIbHOCTH
OOy4JaroIIMXCs Ha 3aHITHH.

Jis  coXpaHEHHUs TCUXOJOTHYECKOro, 3SMOIMOHAIBHOIO, (HU3HMUECKOTrO
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Omaromonyuuss W OOECIEYECHHs] COXPAaHHOCTH 370pPOBbS OOYy4aromuxcs, Ha
3aHATHUSAX TPUMEHSIIOTCS AJIEMEHTBI 3I0POBbECOEpEraroluX TEXHOJOTHI: CMeHa
BUJIOB JICSITEIBHOCTH, TMMHACTHKA JIJIS TJ1a3, AUHAMUYECKUE Nay3bl, GU3MUHYTKH,
pernakcanus.

JAnpakTuyecKkue cpeacrna:

-xkapTouku; JIK MeTognyeckuii KOMIUIEKC U3 ABYX YacTEH.

Yacts | JITabopaTopHbI€ OIBITHI U TPAKTUYECKUE PAOOTHI /711 6a30BOTO U
yIIIyOJIEHHOTO YPOBHEH:

Yacts Il. YueOHO-uccnenoBaTenbCckue U MPOSKTHBIC PaOOTHI.

-TaOJINIIBI;

-KOMIUIEKT MOJIeJIeH KPUCTANIMYECKON PEIIeTOK;

-pa3pabOTKH K YI€OHBIM 3aHSITHIM;

-pa3pabOTKH K BOCIIUTATEILHBIM MEPOIIPHUATHSIM;

-MeTOoauYeCcKas U yaeOHas TuTeparypa.
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