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[NOACHUTEJIBHAA 3AIINCKA

HomnonuurtenbHas oOrieoOpa3oBarenbHas oOmIepa3BuBaioias mporpaMma «XUMHAYECKUN
KaleHJI0CKOm» - eCTeCTBEHHOHAYYHOW HampaBieHHOCTH. [Iporpamma paspaboraHa B
COOTBETCTBUU C OCHOBHBIMU HOPMATHBHO-PETIAMEHTUPYIOIUMHU JOKYMEHTAMH:

— 3akoHoM «O0 obpazoanum B Poccuiickoii @eneparum» ot 29 mekadpst 2012r. N
273-D3.

— «[lopsimxoM opraHW3alMy U OCYIIECTBICHHS 00pa30BaTENbHON AEATEIBHOCTH IO
JIOTIOJTHUTEIbHBIM 0011€00pa30BaTeIbHbIM IIporpaMMam» (YTBEPKAEH MPUKA30M
Munuctepcta npocserieHus: Poccuiickoit @eneparuu ot 27.07.2022 r. Ne 629).

—  «Konnenuuei pa3BUTHS AOMOJHUTEIBHOTO 00pa3oBanus aeteit 10 2030 roga».

— «MeroM4ecKUMH PEKOMEHAANUSAMH TI0 TPOSKTUPOBAHUIO JOTOJHHUTEIHHBIX
oOureo0Opa3oBarenpHbIX oOmIepa3BuBatonx mnporpamMmm» (Ilncemo MunoOpHayKH
Poccum ot 18 HOs10pst 2015 roma Ne 09-3242).

— CII 2.4.3648-20 «CanutapHO-31HUIEMHOJIOTHYECKHE TPeOOBAHUS K OpraHu3alusIM
BOCIIUTAHUS W OOYYeHHS, OTIbIXa W O3JO0POBJICHHS JETeH W MOJIOICKN,
yrBepkneHHble [locTaHoBieHreM [ 1aBHOTO TOCYJapCTBEHHOTO CaHUTAPHOTO
Bpaua Poccuiickoit @enepanuu ot 28.09.2020 Ne 28.

— IlocraHoBiIEHMEM TJIABHOTO TOCYAAPCTBEHHOIO CaHUTAPHOTO Bpada Poccuiickoi
Oenepanuu Ne 2 ot 28.01.2021 (3apeructpupoBano MunuctepctBoM HOcTuium
P® Ne 62296 ot 29.01.2021 1.)

—  ¥Ycraom MBY /IO «IIT» r. CcocHoropcka.

— TIlomoxxeHneM o pa3paboTKe, CTPYKTYpe U YTBEPXKACHUU JOMOJHUTEIbHBIX
001meoOpazoBaTeNbHBIX  OOmIepa3BuBaomux nporpamm  MBYJIO  «/JIAT» .
CocHoropcka.

Pa3BuTHe XuMH4ecKkoi HayKu CIIY>)KUT MHTE€pecaM 00IecTBa, MPU3BAHO yIyUdllaTh )KU3Hb
YeJI0BEKY U peliaTh MpoOJIeMbl, CTOSIIINE Mepe]l YeTOBEKOM U YEJIOBEYECTBOM.

3HAKOMCTBO JIETeH C BEIIeCTBAMU, XMMHUUECKUMH SIBJICHUSMH HAUMHAETCS €Ille B paHHEM
nerctBe. OAHAKO K Hadaly HM3y4yeHHS XUMUU B 8-M KJacce I103HABATEIbHBIE HHTEPECHI
IIKOJIBHUKOB B 3HAUUTENbHON Mepe ocnabeBaroT. C 1enbio GOpMUPOBAHUS OCHOB XUMHUYECKOTO
MHPOBO33PEHHUS U pa3zpadoTaHa MmporpaMMa « X UMUYECKUHN Kaae10CKOI.

AKTyallbHOCTh MPOTPaMMBbl B TOM, YTO PEOEHOK C POXKACHUS OKPYKEH Pa3IUYHBIMH
BEIIECTBAMU U JIOJDKEH YMETh 00OpaliaThCs ¢ HUMU. 3HAKOMCTBO YYalllMXCS C BELIECTBAMU, U3
KOTOPBIX COCTOUT OKPYKAIOIIUNA MUP, TIO3BOJISIET PACKPHITh B3aUMOCBA3b YeJIOBEKa U BEIIECTB B
cpelne ero OOUTaHus.

IIporpamma cocTaBiieHa ¢ Y4€TOM BO3PACTHBIX OCOOEHHOCTEW M BO3MOXKHOCTEH JeTei;
HO B TO )K€ BpeMs COJEep KHUT OOJbIION pa3BUBaroIuil noreHnuan. Ha 3ansatuax oOyuaromuecs
pUOOPETalOT HaBBIKM pabOThl C JIAOOPATOPHBIM OOOpPYAOBAHUEM, XHUMHMUYECKOW MOCYIOW U
y4arcs IpOBOJAUTh XUMHUECKUE ONBITHI C COOIIOIEHUEM MTPABUII TEXHUKH O€3011aCHOCTH.

JlanHasi mporpaMma sIBISIETCS HMCTOYHMKOM 3HAaHUM, OHA pacIIUpsieT U Yriiyomnser
0a30BbIif KOMIIOHEHT, 00eCIeunBaeT UHTErPAIlMI0 HEOOXOMMON MHPOPMALUU XUMHUYECKOTO U
OMOJIOTMYECKOTO XapaKTepa, 3HAYUTEIHHO MOBBIIIAET MOTHBAILMIO MPU OOyYCHHH XUMUH, a
TaKkKe CIocoOCTBYeT MpodopueHTaluu. 3aHATHS [0 NpOorpaMMe TECHO CBSI3aHBI C
0011e00pa3oBaTeNbHBIM KypcOM U CIIOCOOCTBYIOT PACHIMPEHHMIO M YIIyOJNEHUIO 3HaHUH,
MOJIy4aeMBbIX HA YpPOKaX XHMHH, Pa3BUBAIOT U YKPEIUISIOT HaBBIKH JKCIIEPUMEHTHUPOBAHUS,



CIOCOOCTBYET TPHOOPETEHUIO HEOOXOJUMBIX TMPAKTUYECKUX YMEHUH W  HABBIKOB IO
nabopaTopHO TEXHUKE.

ean:

pa3BUTHE MHTEUIEKTYaJIbHOTO M TBOPYECKOIO TNIOTEHLMana JeTed Ha OCHOBE

(hopMHUpOBaHHSI OTICPAITMOHHBIX CIIOCOOOB YMCTBEHHBIX JCUCTBHIA MO PEIICHUIO TCOPETHUECKUX

" NPAKTUYCCKHUX 3a/ia4 B 00J1aCTH XUMHU.

3agaum nporpaMmsbi:
O6pazoBarenbHble:

(opMupoBaHHE YMEHHI U 3HAHHUI IPU PEIICHUH OCHOBHBIX THUIIOB 33144 MO XUMUH;
(hopMHpOBaHHE NMPAKTUUYECKUX YMEHHH NpU pPEHIeHHHM SKCIEPUMEHTAJIbHBIX 33/Ja4 Ha
pacro3HaBaHUE BEILECTB;

IIOBTOPEHHUE, 3aKPEIJICHUE OCHOBHBIX IOHATHM, 3aKOHOB, TEOPHUM, a TaKXE€ HAy4YHBIX
(hakToB, 00pa3yIOIUX XUMUYECKYIO HAYKYy.

BocnurarenpHble:

CO3JJaHME TEearoru4ecKUX CHUTyallui YCIEUIHOCTH JJIsi TIOBBIIMIEHHS COOCTBEHHOU
CaMOOIIEHKH U CTaTyca Y4alllUXCs B I1a3ax CBEPCTHUKOB, IIEJarOrOB U POAUTEIIEH;
(hopMHpOBaHHE MO3HABATEIBHBIX CHOCOOHOCTEH B COOTBETCTBUHU C JIOTMKOM pPa3BUTHS
XUMUYECKON HAYKH;

co/IeicTBHE B TTPO(POPHUEHTAITNN TITKOJTHHUKOB.

PassuBaromue:

Pa3BUTHEYMEHHMsI BBIIEIATH TJABHOE, CYIIECTBEHHOE B M3YyYCHHOM MaTepHalle,
CpaBHHMBaTh, 0000IIaTh H3y4YeHHbIC (aAKThI, JIOTUYECKH H3JIaraTb CBOM MBICIU MpH
pEILIeHNH 3a]1aY;

Pa3BUTHE CAMOCTOSTEIILHOCTH, YMEHHUS MPE0JI0JIEBATh TPYAHOCTH B YUCHUH;

pa3BUTHE SMOLMIB CO3/aHHBIX ME€JaroroM SMOIMOHATBHBIX CHUTYalUsX YAUBIICHUS,
3aHMMATEIbHOCTH, MAPaJ0KCATBbHOCTH;

pa3BUTHE MPAKTHUECKUX YMEHHM MPU BBIMOTHEHUH MPAKTHUYECKUX SKCIIEPUMEHTAIBHBIX
3azay;

pa3BUTHE HMHTEJUIEKTYAJIIbHOTO M TBOPYECKOrO MOTEHIUaNa JIMYHOCTH, JIOTHYECKOIro
MBIILJICHHS TPU PELICHUH SKCIIEPUMEHTAIBHBIX 33/1a4u M0 XUMUH;

OCBOEHHE TEXHUKH MOATOTOBKH U MPOBEACHUS XUMHUECKOTO SKCIIEPUMEHTA, C TIOMOIIIBIO
3aHMMATEJIbHBIX OIBITOB;

puoOpeTeHne 3HAHUN MPUEMOB PEHICHHs] TBOPUYECKHUX 3a]a4;MTOMCKY albTEPHATUBHOTO
pelIeHus;

pacimupenue npopecCUOHANBHOTO KPYro3opa, 3pYAHIINH, MOBBIIIEHWE OOIIETO0 YPOBHS
00pa30BaHHOCTHU U KYJIbTYPBHI.

HGPGIII/ICHCHHBIC 3aJa4M OXBaTbIBAIOT H_II/IpOKI/Iﬁ Kpyr HpO6J'IeM BOCIIMTaHUA U JOTIOJITHUTCIIBHOTO
O6pa3OBaHI/ISI 06yqa}0meroc;1, PCHICHUC U pCaIn3alrsd KOTOPBIX HCO6XOI[I/IMBI I DOCTUKCHU A

MMOCTABIICHHOM IIEIIH.

Oprann3anuoHHO-NeAArornYecKue OCHOBbI 00YUeHUs!

Bo3spact oOyuaromuxcs: 14-16 ner.
Cpoxku peanuzauuu: 1 rom.



CrtpykTypa yueOHOI0 nmpoiecca

No KosnuecTBo yueOHBIX KoaunyecTBO 4acoB B Bcero uacon
Heaelb Heae10
1 36 2 72
Pe:xxum 3angaruid
No Ilepuogu4HOCTH B IIpoao/KUTEJBbHOCTH KoanyecTBo 4acoB B
HeTeTI0 3aHATHSA Heea10
1 2 1 2

HnannpyeMue pe3yJbTaThbl

Peanmaum[ mporpaMmaI JA€T BO3MOXKHOCTh JOCTUYb CICAYIOIUX JUYHOCTHBIX PC3YJIbTAaTOB!:

(dbopMupoBaHUE POCCUNUCKONW TPAKIAHCKOW HWICHTUYHOCTU: TATPUOTH3MA, JIIOOBU U
yBaxkeHHI0 K OtedecTBy, 4yBCTBa TOpPJIOCTH 3a CBOXO PoauHy, 3a pOCCHHCKYIO
XUMHUYECKYIO HAYKY;

(¢bopMHpOBaHHE WEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO Da3BUTUSl HAayKd M OOIIECTBEHHONW MPAKTUKH, a TaKXe COIHAIbHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOTOO0OPa3HI0 COBPEMEHHOTO MUPA;
(hopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BAHMIO HA OCHOBE MOTHBAIMM K OOYYEHMIO W MO3HAHUIO,
BBIOOPY TpOQMIBHOTO 00pa3oBaHWsS HAa OCHOBE HWH(OpMAIMU O CYIIECTBYIONIUX
npodeccusax U JUYHBIX TpOo(deccHnoHaNbHBIX MPEANOYTEHHH, 0CO3HAHHOMY TTOCTPOEHHUIO
WHIMBUAYAIBHOW  00pa3oBaTeNbHOM  TPAGKTOPUM  C  Y4ETOM  YCTOMYMBBIX
[103HABATEJIbHBIX HHTEPECOB;

(dhopMHpoBaHHEe KOMMYHUKATHUBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, 00IIECTBEHHO
MOJIE3HOH, YueOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U APYTrUX BUIIAX IEATEIbHOCTH;
¢bopMHpoBaHHE TOHHMMAaHUS LIEHHOCTH 3I0pPOBOrO0 M Oe3omacHoro obpa3a KU3HU;
YCBOGHHE TMPAaBUJ MHIUBUAYAIBHOIO M KOJUIEKTUBHOTO O€30MacHOro TMOBEJICHHUS B
YpE3BbIYAIHBIX CUTYALUSX, YTPOKAIOUIMX XKU3HU U 3J0POBBIO JIFOJIEH;

(dbopMupoBaHHE TO3HABATENFHON U MH(DOPMALIMOHHOM KYJIbTYPhI, B TOM YHUCIIE Pa3BUTHE
HABBIKOB CaMOCTOSITENILHONH paboThl ¢ yueOHBIMM MOCOOUSMH, KHUTAaMH, JOCTYITHBIMU
WHCTPYMEHTAMH U TEXHUYECKUMU CPECTBAaMU MH()OPMAIMOHHBIX TEXHOJIOTHIA;
(hopMHpOBaHHE OCHOB JKOJOTHYECKOTO CO3HAHMSA HAa OCHOBE MPU3HAHUSA ILIEHHOCTH
KU3HU BO BCeX €€ MPOSBICHHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpex HOro
OTHOIIIEHUS K OKPYKAIOLIEN CPENE;

pa3BUTHE TOTOBHOCTU K PEIIEHUIO TBOPYECKUX 3a/lay, YMEHHUS HAXOAUTh aJeKBAaTHBIE
CHOCOOBI OBE/ICHHUS U B3aUMOJICHCTBHSI C MapTHEPaAMH BO BpeMs yueOHOI U BHEy4YeOHOU
NEeSITeNbHOCTH, CIOCOOHOCTH OILIGHWBAaTh TNpOOJEeMHBIE CHUTyallud M OIEPAaTUBHO
MIPUHUMATh OTBETCTBEHHBIE PELLICHUS B PA3IMYHBIX MPOAYKTUBHBIX BUAAX JE€ATEIbHOCTU
(yueOHasi TOMCKOBO-UCCIIEIOBATENbCKasA, KITyOHAas!, MPOSKTHAs, KPY>KKOBAsI | T. T. )

MeTal'lpe)lMeTHbIMl/I pe3yIbTaTaMH OCBOCHUA ITPOTPAMMBI ABJISAFOTCA:

OBJIAACHUC HaBbIKaMHW CaMOCTOATCIIBHOI'O HpI/IO6pCTCHI/I$I HOBBIX 3HaHPII>i, opraHu3anuunu
yqe6H0171 ACATCIIBHOCTHU, TTIOUCKa CPCACTB et OCYIICCTBJICHUA,



— YMEHHE IUIAHUPOBATh IIYTH JOCTHXKEHMS LI€Jed Ha OCHOBE CAMOCTOSTEIBHOIO aHaJln3a
YCIIOBHM M CPEJICTB MX JOCTHXKCHHS, BBIICSATh albTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS
IeNH W BBIOMpaTh Hawmbosiee A(PQPEKTUBHBIN CIOCOO, OCYIIECTBIATH MMO3HABATEIHHYIO
pedIIeKCHIO B OTHOIICHHUH JCHCTBHIA 10 PEIICHUIO YIeOHBIX M MIO3HABATEIHHBIX 3a/1a4.

— yMEHHE I[IOHMMAaTh MpoOJieMy, CTaBUThb BOIPOCHL, BBIJBUTATh THUIOTE3Yy, [aBaTh
ompe/ieNieHUue MOHATUSIM, KIacCU(UIMPOBATh, CTPYKTYPUPOBATh Marepual, MPOBOIUTH
IKCIIEPUMEHTHI, apryMEHTUPOBATh COOCTBEHHYIO TO3UIINIO, (DOPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

— yMEHHE COOTHOCUTh CBOM JCHCTBUSA C IUIAHHUPYEMBIMHU pe3yibTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEW JESITENbHOCTH B TMpoliecce JOCTHXKEHUS pe3ysbTaTa, OIpPENeNsTh
CrocoObl AEWCTBUN B pamMKax MPEAJOKEHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTUPOBATh
CBOM JICVCTBUS B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyalUEN;

—  (opMupoBanue u pazBUTHE KOMIETEHTHOCTH B 00JIACTU MCTOJIB30BAHUS MHCTPYMEHTOB
U TEXHUYECKHX CPEACTB HMHGPOPMAIIMOHHBIX  TEXHOJOTHH  (KOMIIBIOTEPOB U
MPOTPAaMMHOTO  OOecTiedyeHms)  KaK  WHCTPYMEHTaJbHO  OCHOBBI  Pa3BUTHUSA
KOMMYHUKATHUBHBIX M TIO3HABATEIHHBIX YHUBEPCAIBHBIX YICOHBIX TCUCTBUM;

—  yMEHHE CO3/aBaTh, IPUMEHATH U MTPeoOPa30BHIBATH 3HAKH U CHMBOJIBI, MOJICITA M CXEMBI
JUTSI pelieHrs yaeOHBIX U MMO3HaBaTEIbHBIX 33/1a4;

— yMEHHEe Wu3BJeKaTb WHQOOPMAIMI0 W3 PA3TUYHBIX HCTOYHUKOB (BKIIOUAs CpEICTBA
MaccoBOi WH(pOPMAIUK, KOMIAKT-TUCKA ydeOHOTO Ha3zHaueHHus, pecypchl MHTepHeTa),
CBOOOJHO T0JIH30BAThCSl CIOPABOYHOU JIUTEPATYpOH, B TOM YHUCIE M HAa AJIEKTPOHHBIX
HOCHUTEJISAX, COOJIFOIaTh HOPMBI HH(POPMAIIMOHHON N30MPaTEIIbHOCTH, YTHUKH;

— yYMEHHE Ha MpPaKTHKE IMOJb30BAaTHCSI OCHOBHBIMHM JIOTHYECKHMMH IMPUEMaMH, METOJaMHU
HaONIOACHUS, MOJCITUPOBaHUsS, OOBSCHEHUS, PEIICHHS MpoOJieM, MPOTHO3UPOBAHUS W
ap.;

— YMEHHE OpPraHMU30BbIBATh CBOIO )KH3Hb B COOTBETCTBUU C MPECTABICHUIMHU O 3J0POBOM
oOpa3ze XH3HH, MpaBax U O0O0S3aHHOCTAX TPAKIAHMHA, LIEHHOCTAX OBITHS, KYJIbTYpbl U
COLIMAJILHOTO B3aUMO/ICHCTBUS;

—  YMEHHE BBINOJHSATH O3HABATEIbHbIC U MPAKTUYECKUE 3aaHUS, B TOM YHUCJIE IPOEKTHBHIE;

— YMEHHE CaMOCTOSITEIbHO M apryMEHTHPOBAHHO OIEHUBATh CBOM JCHCTBUS U JNEHCTBUS
OJIHOKJIACCHUKOB, COJIEP>KaTeIbHO OOOCHOBBIBasS MPABWIBHOCTh WM OIIMOOYHOCTH
pe3ynpTata U crnocoda JAeUCTBUS, a/IeKBaTHO OLIEHWBATh OOBEKTUBHYIO TPYIHOCTh Kak
Mepy (aKTUYECKOTO HIIM MPErosiaraeMoro pacxojia pecypcoB Ha pelleHHe 3ajaud, a
TaK)K€ CBOM BO3MOKHOCTH B IOCTHKEHUU 1I€JIU OTIPEICTICHHON CI0KHOCTH;

— pabotarps B rpymnmne — 3¢pGEeKTUBHO COTPYAHHYATh M B3aUMOJICHCTBOBATH Ha OCHOBE
KOOPJMHAIIMY PA3TMUYHBIX MO3ULUNA TPU BBHIPAOOTKE OOIEro penieHus B COBMECTHOM
NEeSITeNbHOCTH; CIYIIATh MapTHepa, GopMyIupoBaTh U apryMEHTUPOBATh CBOE MHEHUE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3UIMIO U KOOPAUHUPOBATH €€ C MO3UILIMU MApTHEPOB, B
TOM YHCIIE€ B CUTYaI[MU CTOJIKHOBEHUS HHTEPECOB; MPOIYKTUBHO pa3periath KOHPIUKTHI
Ha OCHOBE YY€Ta HHTEpPECOB W TO3ULMN BCEX €ro Y4YaCTHUKOB, IMOMCKA U OLICHKU
aNbTEPHATUBHBIX CIIOCOOOB pa3perIeHust KOH()IUKTOB.

Hpe)lMeTHLIMI/l pe3yJdbTaTaMu OCBOCHHS IIPOIrpaMMBbI ABJIAKOTCA:



- q)OpMI/IpOBaHI/IC NEpBOHAYAJIbHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBHeHI/Iﬁ O BCIICCTBAX,
HUX INPCBpALICHUAX U MMPAKTUICCKOM IMPUMCHCHUU,; OBJIAICHUC HOHSATUHHBIM arrmapaTtomM u
CHUMBOJIMYCCKHUM SA3BIKOM XUMUHU,

— OCO3HaHME OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOH HAayKH Kak oOxactu
COBPEMCHHOT'O €CTCCTBO3HAHMNA, XUMHUYCCKUX HpeBpaHICHI/If/'I OpPraHU4YCCKUX u
HCOPraHM4YCCKUX BCIICCTB KAaK OCHOBBI MHOTHUX SIBJIEHUI JKUBOU M HEXKUBOU IMpUPOAbI;
yriIyOJIeHHe IPeACTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA;

—  OBJIQJICHME OCHOBAMH XHMHYECKOH T'PAaMOTHOCTH: CIOCOOHOCTBIO aHAIU3UPOBATh H
O6T)CKTI/IBHO OLCHUBATb JXU3HCHHLIC CHUTyalluHl, CBA3AHHBIC C XI/IMI/ICﬁ, HaBbIKaMU
0e30macHOTO OOpalIeHus] C BEIIECTBAMH, HCIOIb3YEMBIMU B TIOBCEJIHEBHOM >KH3HH;
YMEHHEM aHAJIM3UPOBATh U TUIAHUPOBATH YKOJIOTUYECKH O€30IacHOe MOBEICHHUE B IIEIISX
cOepex)eHHs 3I0POBBS H OKPYXKAIOIIEH Cpe/Ibl;

— (opMupoBanue yMEHHN YCTaHABIMBATh CBSI3M MEXKAY pEATbHO HAOII0IaeMbIMU
XUMHUYCCKUMHU SABJICHUAMH U NpPOHECCaMU, IMPOHUCXOAAINIMMU B MUKPOMUPE, 00BACHSITH
IIPHUYHHBI MHOFOO6paSI/I$I BEUICCTB, 3aBUCUMOCTh HUX CBOMCTB OT COCTaBa U CTPOCHUA, a
TaKXXE 3aBUCUMOCTb ITPUMCHCHUA BEIICCTB OT UX CBOﬁCTB;

- HpI/IO6peTeHI/ISI OIlbITa HMCIIOJB30BaHUA PA3JIMYHBIX METOJOB HU3YUYCHUSA BCIICCTB,
Ha6J'IIO)IeHI/I5[ 3a HUX MNOpEBpallilcCHUAMHU TIpH MPOBCACHUHU HCECIOXKHBIX XHUMHUUYCCKUX
SKCIEPUMEHTOB C UCMOIb30BaHUEM JIJAOOPATOPHOTO 000PYIOBaHUS U IPUOOPOB;

— OBJaJeHHE mpueMaMu paboTel ¢ uHbOpMALMEH XUMHYECKOIO  COJepKaHUs,
MpeACTaBICHHON B pa3HO ¢opMme (B Buue Tekcta, (Gopmyn, rpadukoB, TaOIWYHBIX
JTaHHBIX, CXeM, GoTorpaduii u ap.)

— CO3JaHME OCHOBBI uIsi (OpMUpOBaHHSI HMHTEpeca K PACHIUPCHHUIO W YIIIYOJCHHIO
XHUMUYECKUX 3HAHWUN M BBIOOpA XMMHUHM KaK MPOQPHILHOTO TpEAMETa MpHU Mepexoje Ha
CTYIIEHb cpeaHero (MoJHOro) odmero oOpa3oBaHUs, a B JAJbHEWIIEM M B KayeCTBE
cdepsl cBoE Mpo(heCCHOHABHON ICATEIILHOCTH;

— QopmupoBaHWE TPEACTABICHUH O 3HAUYCHHWH XHMHYECKOW HAyKH B PEIICHUU
COBPEMEHHBIX KOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B MPEIOTBPANICHUN TEXHOTCHHBIX
Y 3KOJIOTHYECKHX KaTacTpod.

Ilo3naBaTebHbIE YHHBepcAJbHbIE YUeOHbIE el CTBHA

[To oxoOHUaHHIO peaTu3alK TPOrPaMMbI 00YUYAIOIIIHECs CMOTYT:

—  3HAaTh OCHOBBI peaM3al[iH MPOCKTHO-UCCIICA0BATEIbCKOMN IEATSIBHOCTH;

—  NPOBOAMTH HAONIOJICHHE U IKCIIEPUMEHT T10]] PyKOBOJICTBOM YUHUTEJIS;

—  OCYILECTBIATh PACHIUPEHHBIN MOUCK MH(OPMAILIUU C UCTIONB30BAHUEM PECYpPCOB
6ubnuotek u MHtepHera;

—  co37aBaTh U MPeoOPa30BLIBATH MOJIENIN U CXEMBI JUIS PEIICHUS 3a/1a4;

—  OCYILECTBIATH BBIOOP HauOonee I(PQPEKTUBHBIX CHOCOOOB pelIeHHs 3a/lad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUI;

—  JaBaTh OMpeJeIeHUEe MOHITHSIM;

—  yCTaHaBJIMBATh MPUYHUHHO-CJIEICTBEHHBIE CBS3H;

—  OCYILECTBISTH JIOTHUECKYIO OTEePAINI0 YCTAHOBICHUS POJIOBUIOBBIX OTHOIICHHA,
OTpaHUYCHUE TTOHSATHUS;



0000IIaTh TOHATHS — OCYIIECTBIIATH JIOTMUYECKYIO OIEpalMio Mepexoaa OT
BUJIOBBIX MPU3HAKOB K POJOBOMY IMOHSTHIO, OT MOHITUS C MEHBIIUM 00BEMOM K
IMOHATHIO C 0OJBIINM 00BEMOM;

OCYIIECTBIISITh CpPaBHEHHE, CEPHALMI0O U KIACCH(PHKALNIO, CAMOCTOSATEIHLHO
BHIOMpAsi OCHOBAHUS U KPUTEPUU JUTS YKa3aHHBIX JIOTHYECKHUX OIEpaInii;

CTPOWTH KJIACCH(PUKALMIO HA OCHOBE AMXOTOMHUYECKOTO JeNieHHs (Ha OCHOBE
OTpULIAHUS);

CTPOHTH JIOTHYECKOE PACCY)KICHHE, BKIIOYAIONIEE YCTAHOBICHHE NPHYUHHO-
CIICACTBECHHEIX CBS3CHi;

OOBSICHATH SIBIICHHSI, TPOIECCHI, CBS3M M OTHOIICHWS, BBISBIISIEMBIE B XOJE
WCCIIeIOBaHUS;

OCHOBaM O3HAKOMUTEILHOTO, HW3Y4aloIlero, YCBaWBAIOMIETO W TIOMCKOBOTO
YTEHUS;

CTPYKTYpUPOBATh TEKCTHI, BKJIFOUasi yMEHHE BBIJICNISATH TJIaBHOE "
BTOPOCTENICHHOE, TJAaBHYIO HJCI0 TEKCTa, BBICTPAMBATH IIOCIIEA0BATEIHHOCTD
OTIMCBIBAEMBIX COOBITHIA.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCS:

OCHOBaM PEQIIEKCUBHOTO UYTCHUS;

CTaBUTh MPOOJIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTb;

CaMOCTOSITEIEHO TIPOBOJMTH HCCIICJIOBAHWE HA OCHOBE TPUMEHEHHS METOJIOB
HaOJIOICHUS M SKCTICPUMEHTA;

BBIJIBUTaTh THIIOTE3bl O CBS3SIX W 3aKOHOMEPHOCTSX COOBITHH, IPOIECCOB,
OO0BEKTOB;

OPraHU30BBIBATH HCCIIEOBAHUE C IENBIO TPOBEPKU THITOTE3;

JenaTh YMO3AKIIOUeHHs (MHAYKTHBHOE W 10 aHAJIOTUU) M BBIBOJIBI Ha OCHOBE
apryMeHTaIluu.

@opMbl NO/IBE/IEHNS] UTOTOB PeaJIN3aluu POrpaMMbl

Cnocobamu onpedenenus pe3ylbmMamugHOCmu peall3allui JaHHOW MpOrpamMMbl SIBIISETCS

opranusanysa U MpoBEACHUC NTUAI'HOCTUKU YPOBHSI C(bOpMI/IpOBaHHOCTI/I MMpCAMCTHBIX 3HAHUM U

YMEHHUM.

Dopmamu noosedeHUs: UMmo208 pearu3ayuu OAHHOU NPOSPAMMbL AGIAIOMCAL:

HUTOI'OBBIC KOHTPOJIbHBLIC pa6OTBI;
TCCTHUPOBAHUC,
Y4aCTHuEC B KOHKYpCax v OJIMMIINaJiax.

YYEBHO-TEMATUYECKUH TJIAH

Ne Pa3zneabl, TeMbl KoamuecTBo 9acoB
BCEro Teopusi | MPAKTHUKA
1. | BBeaenue 3 3 -




1.1. | Opranuzaunonsoe 3ansarue (T.b. 3HakoMcTBO 1 1
¢ obopynoBaHuEM, KAOUHETOM)

1.2. | IlpaBuna u mpueMsl pabOTHl B XUMUYECKOH 1 1
nabopatopuu. TexHuka 1abopaTopHbIX paboT

1.3 | IIpocreiimee 060pyA0BaHHE U IPUOOPHI 1 1

(paboTa co mTaTHBOM, CITUPTOBKOM,
pUOOPOM /ISl TIOJTYYSHHS Ta3a)
2. | Xumus B ObITY 30 25
2.1 | BelpammBaHue KpUCTAJUIOB 3 2
2.2. | IlpuroToBnenne pabo4Ynx pacTBOPOB, 2 1
pacTBOPOB 33JIaHHON KOHLEHTPALIUN

2.3 | AnreuHslii HOJT ¥ €r0 CBOKCTBA 1 1

2.4. | Bo3ronka (cyOomumarnus #oma) 1 -

2.5. | «3enéHkay, WK pacTBOpP OPUILTHAHTOBOTO 1 1
3eJIEHOTO

2.6. | Ilepmanranar kanust. HeoObr4HbIE CBOICTBA 2 1
MapraHIlOBKH

2.7. | U3roToBiieHNE HATUTKOB JUIS JIEYEHUS 2 1
MIPOCTY/IBI

2.8. | Mbuio unu mbiia? 1 1

2.9 | MoryT 1 peacTaBisATh OMAaCHOCTh 1 1
KOCMETHYECKHE TPerapaThl

2.10 | MoHO 11 caMOMY U3TOTOBUTH 1 1
MUTATEIbHBIN KpeM

2.11 | OuucTka cTapbiX MOHET 1 -

2.12 | MckyccTBeHHOE cTapeHue OyMaru 1 -

2.13 | «TauHCTBEHHOE TUCBMO» 2 1

2.14 | OnbITHI C YKCYCHOM KHCIOTOM 2 1

2.15 | CamoBo3ropanue KocTpa 1 1

2.16 | Xumuueckue mpoayKThl: «COK, BOJA, 1 1
MOJIOKO

2.17 | « MOHUTOPHHT Ka4eCTBa MUTHEBOM BOIBD» 1 1

2.18 | [IupoTeXHUYECKHE OTBITHI 3 2




2.19 | Kocmernueckue cpeacTa. 1 1 -

2.20 | BemecTBa B IOMaIIHen anTeyke. 1 1 -
2.21 | Yto Takoe cofa. 1 1 -
2.22 | TloBapeHHas coJib. 1 1 -
2.23 | I'moko3a. 1 1 -
2.24 | XXupsl u Macna. 1 1 -
3 Xumus 3a npeaejiaMmu JomMa 17 13 4
3.1 | DaeKTpoau3 B MIKOJIBHOW J1a00paTopuun 2 1 1
3.2. | 3HaKOMBIE HE3HAKOMIIBI. DKCKYPCHS B 2 1 1
MarasuH
3.3 | Yaoanenue nsaren 2 2 -
3.4. | «Ilepo >xap-nTHIBI - IBETHBIE OTHU 2 2 -
3.5. | IloaroToBKa M MPOBEICHUE XUMUYIECKOTO 3 2 1

BC€UCpa B paMKax ((HCI[GJ'II/I €CTECCTBO3HAHUD)

3.6. | Ilonstue 00 MHAUKATOpaX 2 1 1
3.7. | Kucnotsr. 2 1 1

4, | PaboTa HaJl NPOEKTOM 24 22 2
4.1 | Pabora HaJ IPOCKTOM 20 19 1
4.2 | OdopmiieHre 1 3alUTa TPOCKTOB 3 2 1

(HO,Z[FOTOBK& TC3HUCOB, BBICTYHJ'ICHI/IH)

4.3 | Yto MBI y3HaJIH O XUMUU? 1 1 -

Bcero: 12 61 11

COJIEP)KAHUE

Paspnen 1. Beegenne.

1.1. Opranuzanuonnoe 3anstue (T.b. 3HaKoMcTBO ¢ 000pyI0OBaHNEM, KAOUHETOM).

Teopus. Texnuka Oe3omacHocTh B KkabuHere xumuu. JlaboparopHoe oOOpyIOBaHHE.
[IpnoOpeTeHrne MIKOJBHUKOM 3HAHUW O Oe3omacHoil paboTe B XUMUYECKOM KaOWHETe.
OcyiecTBiATh TMOUCK HEOOXOMUMOW WH(OpPMALIUK;, CTPOWTH TMOHSATHBIE [UIA MapTHEpA
BBICKA3bIBAHHUS; OBJQJICBaTh HAaBBIKAMH CAMOKOHTPOJsSI B OOIIEHWH CO CBEPCTHHUKAMM.
I'0TOBHOCTB U CLIOCOOHOCTH 0OYYAIOIINXCSI K CAMOPA3BUTHIO.



1.2.ITpaBuinia u npuemMsbl paboOThl B XUMHUYECKOH Taboparopun. TexHuka 1ab0paTopHBIX padoT.
Teopus.llpaBuina u mpuembl pabOThl B XUMHUECKoW nabopatopuu. TexHuka 1abopaTOpHBIX
pabor. IlosydyeHne  IIKOJBHHUKOM  ONBITA  CAMOCTOSITENBHOTO  JCWCTBUS,  YMEHHA
OPUEHTUPOBATHCSI B XMMHUYECKHX BEHIECTBAX B OBITY, B MOBCEAHEBHOM >KM3HHU, 0OE30MACHOTO
MCTIOJIb30BAHUS HX.

1.3. Tlpocrteiimee o6opynoBaHue u MPHUOOPHI (paboTa CO MITATUBOM, CIIUPTOBKOW, IPHOOPOM ISt
IIOJIyYEHUS Ta3a).

Teopus.Ilpocreiiiiee oOopynaoBaHue u mpudopsl (padoTa co MTATUBOM, CIIUPTOBKOH, IPHUOOPOM
JUTs TIoTydeHus ra3a). [logydeHue MIKOJIBHUKOM OIbITa CAMOCTOSITENIBHOTO JIEHCTBUS, YMEHHS
OpUEHTHPOBAThCS B XMMMUYECKUX BEUIECTBaX B OBITY, B TMOBCEIHEBHOW XHM3HU, OE30MaCHOTO
HUCITOJIB30BaHUA Hux. Yuntnces Ha6J'IIOI[aTI> )51 OCO3HaBaThb MPOUCXOAAIIC SIBJICHUS,
(bopmMynmHupoBaTh CBOE COOCTBEHHOE MHEHHE M TIO3MIIMIO, YIUTHCS TPAMOTHO 3a/1aBaTh BOTIPOCHI
" y4aCTBOBAThH B JUAJIOIC.

Paszpen 2.Xumus B ObITY.

2.1. BelpammBaHue KpHUCTaJUIOB.

Teopusa.Kpucrannsl B mpupojie U TeXHUKEe. MeToirKa BhIpAllMBaHUS €JUHUYHBIX KPUCTAILIOB.
Ipakmuueckasn paboma. IlonydeHne KpUCTAIUIMYECKUX JIPY3 HA METAIIIMYECKUX KapKacax.

2.2.  IlpuroroBiieHue pabOYnX pacTBOPOB, PACTBOPOB 3aJAHHOW KOHIICHTPAIIHH.
Teopus.IlpurotoBieHue padbOYMX pPACTBOPOB, PACTBOPOB 3aJlaHHOM KOHIIEHTpanuu. Bona.
PactBopel. Oxpana BoaHbIX pecypcoB. [IpoGinema mpecHoi Boabl. PacTBopbel B mpupojae u
TEXHHUKE.

Ilpakmuueckaa paboma. IlpuroToBiieHHE pPACTBOPOB 3a/JaHHOI KOHIIEHTpAIMH, IOJIy4YEHHE
HACBIIEHHBIX U MEPECHIIICHHBIX PACTBOPOB, UCIOIB30BaHNE TPAUKOB PACTBOPUMOCTH.

2.3 ATITEeUHBIA WO U €ro CBOICTBA.

Teopus. Anteunbiit o u ero cpoicrpa. [louemy #oa Hamo JepkaTh B IUIOTHO 3aKyHNOPEHHOMU
CKJISTHKE.

Ipaxmuueckas paboma. VonkpaxmanbHas peaKIis ¢ pa3IHdHBIMU IPOLYKTaMH (X11e6, A6710Ko,
KapTodenb, pa3BeAEHHAS MyKa).

2.4. Bo3sroHka (cyonumanus iona).

[TosmydeHne MIKOJBHUKOM OIBITa CaMOCTOSTEIBHOTO JCHCTBUS, YMCHHS OPHEHTHPOBATHCS B
XAUMUYECKUX BEIIECTBaX B OBITY, B IMOBCEJHCBHON JXU3HH, OE30MACHOTO HCIIOJIb30BAaHUS HX.
OcymiecTBiaTh TOUCK HeoOXoauMmoil uHGOpMAIMM; YYUThCA HAONIOAaTh W OCO3HaBaTh
MIPOUCXOJIAIINE SIBICHUSA, (HOPMYTUPOBATh CBOE COOCTBEHHOE MHEHHME U TO3UIUIO, YIUTHCS
IPaMOTHO 3a/1aBaTh BOIMPOCHI M y4acTBOBaTh B auanore. CamMooIlleHKa Ha OCHOBE KPHUTEPHUEB
YCIIEUTHOCTH 3TOU JESATENbHOCTH; ETOCTHBIN, COIIMAaTbHO-OPUEHTUPOBAHHBIN B3IJISIT HA MHDP B
€IMHCTBE U Pa3HOOOpa3Uu MPHUPOJIBI,

Teopusa.llepexo KpUCTAIUIMYECKOTO BELIECTBA, HATPETOTO HUXKE €r0 TEMIIEpATyphl IJIaBJICHMUS,
B MapooOpa3HOe COCTOSHHE (MUHYS XUAKYIO (a3y), a 3aTeM NpU OXJIaXACHUU — OIATh B
TBEPAOE COCTOSHHE. OTUM CHOCOOOM XOpOIIO OYMINAIOTCS BELIECTBA, €CIM JIETY4ecCTb



CONYTCTBYIOIIUX 3arpsi3HEHUM OTIMYAETCS OT JIETy4eCTH OCHOBHOIO BelecTBa. Bo3ronkoi
MO>KHO XOPOIIIO OYUCTUTHh OCH30MHYIO KUCIIOTY, aHTpalleH, HadTaJluH, HoJl, cepy U Aap.
Ipaxmuuecxas paboma. IlpoBeeHIE ONBITOB.

2.5. «3enénkay, WK pacTBOp OPUIUTMAHTOBOTO 3€JIEHOTO.
Teopus. «3enéHka», WIX PacTBOpP OPHUIUIMAHTOBOTO 3€JEHOT0. «3eN€HKa» WM PACTBOP
OpriutanToBOTO 3eN€HOr0. HeoObIuHbIC CBOWCTBA OOBIYHOM 3EIEHKH.

2.6. Ilepmanranat xamusi. HeoObIuHBIE CBOICTBA MapraHIIOBKH.
[lepmanranat kanus, MapraHIlOBOKHCIIBIA Kallud, OH € — «MapraHioBka». HeoObluHbIC
CBOMCTBA MapraHuoBKH. Kakyro onacHOCTh MOKET IIPEICTABIIATh MAPTaHIIOBKA.

2.7. Hamutku 17151 JIEYSHUS TTPOCTY/IBI.

Teopus. HantuTku 1i1s I€4EHUS IPOCTYBI.

Ilpakxmuueckasa paboma. VI3roToBII€HNE HAITUTKOB IS JIEYEHUS MPOCTYAbI (4al ¢ TUMOHOM HIIH
C MaJMHOBBIM BapeHbEM, MOJOKO C MEJIOM, IIMITyYUi HAlUTOK U3 MHUILEBOM COJbI, JIUMOHHON
KHCJIOTBI, caxapa U aCKOPOMHOBOMN KHUCJIOTHI).

2.8. Mbpuro wim Mbu1a?

Teopua.Mpuio wnm wmbuia? OTiaW4YKME XO3AWCTBEHHOrO MbLIa OT TyaietHoro. lllemounoit
XapakTep XO3sIMCTBEHHOTO MbLIa. ['OpUT 11 MBLUIO. UTO TaKOE «GKHAKOE MBLIOY.

Ilpakmuueckas paboma. PacTBopeHue KUJAKOTO MbLJIA B )KECTKOW W JUCTHUIUIMPOBAHHOM BOJIC.

2.9  MoryT 1 npeICcTaBIsITh OMACHOCTh KOCMETHUECKUE MTPEenaparhl.
Teopus.MoXHO M caMOMY M3TOTOBHThH NMUTATEIbHBIM Kpem. YUero noipkHa omacaThCs Mama,
MIPUMEHSIS] MUTATENbHBIN KPeM U ApYryto napdromepuro.

2.10 MoXHO 1 caMOMY U3TOTOBUTH MUTATEIBHBIA KPEM.
Teopusi. MoryT JI1 TIpEACTaBISATh OMTACHOCTh KOCMETHYECKHE MTPETapaThl.

2.11 Ouucrka cTapbIXx MOHET.
Ipaxmuueckas paboma. Kak nocepeOpuTh MOHETY.

2.12 VckyccTBEHHOE cTapeHue Oymar.
Ipaxmuueckas paboma. CoctapuBanue 6yMa>kHOTO JIHCTA.

2.13 «TanHCTBEHHOE MHCHMOY
Teopus.HeBunumMbie «depHUIaN.
IIpakmuueckasn paboma. Hanucanue HEBUAUMOTO MUChMA.

2.14  OnbIThI C YKCYCHOM KHCIIOTOH.
Teopusa. CronoBblii yKCyc M YyKCycHass dcceHuusa. CBOICTBa YKCYCHOM KHUCJIOTBI U €€
¢bu3mnonoruueckoe Bo3AeHcTBHE.

Ilpakmuyeckue pabomul. l'allleHue NHUIIEBON COABI YKCYCHOHM scceHuueit. IlpuroroBnenue
YKCyca pa3HOH KOHLIEHTPALMH.



2.15 CamoBo3ropaHue KOCTpa.
Teopus.llogroroBka W TPAKTUYECKOE TIPOBEJICHHE OSKCIEPUMEHTOB C Yy4YacTHEM JIETKO
BOCIUTAMEHSFOIIIUXCSI BEIIECTB.

2.16 XuMHUECKHE MPOIYKTHI: «COK, BOJIA, MOJIOKO.
Teopus.OtpaboTKa METOIMKH MPOBEJCHUS IKCTIEPUMEHTA Ha 3PPEKTHOM OIIBITE.

2.17 «MOHUTOPHHT KaueCTBA TUTHEBOU BOIBIY.

Teopus.OTpaboTKa METOJUKH pEIICHUS JKCIEPUMEHTAIbHBIX UM PACUETHBIX 3aJad C
WCIIOJIb30BAHUEM HCCJIEIOBATEILCKOM JIEATEILHOCTH YUYalIUuXCsl, YMEHHUS WIACHTU(UIIMPOBATH
BEIIECTBA MO UX (PU3MUECKUM M XUMHUUYECKHM CBOMCTBAM.

2.18 IIupOoTEeXHUUYECKHE OTIBITHI.

Teopus.IlogroroBka W TPAKTUYECKOE TIPOBEJCHHE OSKCIEPUMEHTOB C YyJYacTHEM JIETKO
BOCIUIAMEHSIOIINXCS BEIIECTB (mony4yeHue o6emnoro pocdopa, caMoBo3ropanue Koctpa u T.1.).
Ilpakmuxka. ITpoBeaeHNE S5KCIEPUMEHTOB.

2.19 Kocmernueckue CpecTBa.
Teopus. Bunpl, 3Ha4eHUE U CBOMCTBA.

2.20 BemecTa B JOMAIIHEH allTEYKE.
Teopus.llonydeHrue ONBITa CaMOCTOSTEIBHOTO JCHCTBHS, YMEHHS OpPHEHTHPOBATHCS B
XHUMHYECKUX BEIIECTBAX B OBITY, B IOBCETHEBHOM KU3HH, OE30ITACHOTO MCITOJIb30BAHUS HX.

2.21 Yro Takoe cona.
Teopusa.llutbeBas cona. Ee cBoiicTBa.

2.22 TloBapeHHas COJb.
Teopusa. Xnopua HaTpUsi, €ro CBOMCTBA.

2.23 TI'mroxo3sa.
Teopus. YTIIEBOIBI CIIAJIKUE U HE OYCHB. VX CBOMCTBA M 3HAYCHUE JIJIS YKUBBIX OPTaHU3MOB.

2.24  Kupwl u macina.
Teopusa.’Kupsl B cemeukax, opexax, aneJlbCcuHe U MoJioke. X cBOICTBa M 3HaYEHHE /TSl JKUBBIX
opranu3moB.l. Macnanas kamis. 2. Kakue miopl coaepxar sxup?

Paspnen 3. Xumus 3a npeagesiamu aoma.

3.1  DnexTponu3 B MIKOJIHHON JabopaTopuu.

Teopus. Meroauka pelIeHUsS JKCIEPUMEHTANbHBIX M PACUETHBIX 3aJad C HCIOJIb30BAaHHEM
HCCIIeIOBATENIbCKON AEATeTbHOCTH YyYalluXcsl, YMEHUS HACHTU(UIIMPOBATH BEIIECTBA MO HX
(bU3MYECKUM U XUMUYECKUM CBOMCTBAM.

IIpaxmuxa. JJaboparopHas pabora.

3.2.  3HaKoMbI€ HE3HAKOMIIbl. DKCKYpPCHsI B Mara3uH.
Teopus.Jlomaminsist nabopaTopusi M3 XO3SIMCTBEHHOIO M IMPOAYKTOBOTO MarasuHa. MarasuH
«dom. Cazn. Oropoa». CepHblil uBeT u cepa Moiortas. OtbOenuarens «llepconb». Kanuesas



cenurpa. Kayctuueckas coma. Kuciora mis naiiku meramuia. Pacrsopurenn. Kepocun u apyroe
ObITOBOE TOIJIMBO. MuHepaibHble yHoOpeHuss U SIOXUMHKaThl. PacTBop amMmuakxa.
CrexnoouncTurenu. X03sMCTBEHHBIH MarasuH Kaxjaomy HeoOxoamM. MarasuH «IIpogyKTe».
Caxap, coib, Kpaxmai, coja, YKCyC, CIUYKUA. 3HAKOMbIE He3HAKOMIIb. MOTYT JIi TIPE/ICTaBIIATh
ONAaCHOCTbh BEILIECTBA U3 XO3SIIICTBEHHOTO U MPOJYKTOBOI'O Mara3mHoB.

Ipakmuyeckasn paboma. OnipeieneHue 1Mo 3TUKETKAM HaJMYUE MMMIIEBBIX J00ABOK B IPOIYKTaX.

3.3 VYV naneuue 1sTex.
Teopus. Y naneHue p>KaBYMHbL, YEPHWII, BAPEHbS, HOJHOTO U KUPHOTO IISITEH CO CKATEPTH.

3.4.  «llepo >xap-ITUIIBD) - IBETHBIC OTHH.
Teopus. OtTpaOoTKa METOAUKHU MPOBEACHUS SKCIIEPUMEHTA HAa Y3PPEKTHOM OIIBITE.

3.5. TloxaroroBka u MpoBeJIeHNE XUMHYECKOTO Beuepa B pamkax «Hemenu ectecTBO3ZHAHHMS .
Ilpakmuueckas paboma. OTpaOOTKa METOIUKH TPOBEACHHS OJKCIEeprUMeHTa Ha 3(PQeKTHBIX
ombITax (IpIM O€3 OTHS, «CHPEHEBBI» TyMaH, XUMUUYECKOE «30JI0TO» U T.]I.) TIOJT pyKOBOJCTBOM
npenojaBaTessi, 00ydeHre HaOII0CHUIO, BBISBICHUIO YCIOBUM Havyalla U MPOTEKAHUS PEAKIIUM,
BEJICHUIO 3aITiCeil.

3.6. Ilonsatme 06 MHAMKATOPAX.
Teopus. InqukaTopBl.
Ilpakmuka.OTpaboTKa METOIUKH MPOBEICHUS dKCIIEpUMEHTA Ha 3()(PEKTHOM OTIbITE.

3.7. Kucnots.
Kucnorel. OOHapykeHne KuCIOT B pacTBope. Kumcrmora B skemyake denoBeka. KucimoTHbie
TIOK]TH.

Pasnen 4. PaGoTra Hag npoekToM

Teopusa.Ctpyktypa yctHoro aoknana. CocraBieHHE TeKCTa yCTHOro noknana. OdopmiieHue
MPOEKTHOM paboThl (KOMIBIOTEpHBIN BapuaHT). OdopMIICHHE CIIaliIOBBIX NMPE3CHTAINI. 3amuTa
HCCIIEIOBATENIbCKUX PadoT.

Ilpakxmuxa. BpimonHeHwe mnpoekTa. BpICcTyrieHHe Ha HAyYHOW MIKOJIBHON KOH(EpeHIUH.
Onenka pe3ynpTaToB paboThl. KoiiekTuBHOE OOCYXKIEHHME: UTO MOIYYHUIIOCh, YTO BBI3BAJIO
3aTpyaHEHMs], aHATIN3 BCel pabOThI HAa MPOTHKEHUH MPOEKTA.

HNudopmannonnoe odecreyenune

[Ipy mOAroTOBKE MJAaHHOM mMporpamMMmbl HCHOJB30Bantachk [Iporpamma OCHOBHOTO 0OOIIEro
oOpa3oBaHUs MO XUMHUU s OOIIE0Opa3oBaTENbHBIX OpraHU3alMii W THUIOBBIE TECTOBBIC
3aganud mo OI'D 9 kiacc.

Y4yeOHO-MeTOaAUYECKOE 00ecIeueHue

I/IJ'IJ'IIOCTpaTI/IBHHﬁ Marepuall, Ta6J'II/II_U>I, CXCMBEI, 06pa3L[LI. Ha 3ansaTusax KypCa HUCIHOJIb3YIOTCS
HarjasiaJHbIC mocoous (B T.4. COOCTBEHHOT'O I/I3FOTOBJICHI/I$I), TCXHUYCCKUC CPCACTBA, NMMOANINUCHBIC
U3gaHusd, 4TO CHOCO6CTBy€T JydqmieMy YCBOCHUIO 3HAHUI.
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