«PexoMeHJ0BAHA K HCIOJIb30BAHHIO
Ha 3aceJaHuy METOOUYICCKOro COBETA

IIpotokon Ne 6 ot «11» mrons 2021r.

Keououebe_
OBOJIUTEIIH METOTUYECKOIO COBETA
onaneea Ianuna Anamonvesna

T'ocyaapeTBeHHOe GIOIKkeTHOE 001eodpa3oBaTe/IbHOE yIPEKIEHHE
mxoJa Ne 59 Ilpaumopckoro paiiona CaHkT — IlerepOypra

«CorracoBaHo»
3am. qupexropa mo YBP

___«YTBEpKIAIO»
: mxosna Ne59

707
Anopeeea JTtob606v Braoumupogna

«11» urong 2021r.

PaGouas nporpaMMa BHEYPOYHOH XesITeJIbLHOCTH
«X¥UMHS 1 KA3Hb»
st 90 kiacca

HaHpaBJIeHI/Ie JEeIATCIIBHOCTH 06IIIeI/IHTeJIJ'IeKTyaJ'IBHO€

Cocrtasuteib: Komanesa I'annHa AHaTONIBEBHA

Caunkr-IlerepOypr

2021-2022 y4eOHBI# roj



1.ITosscHUTENbHAA 3aNMUCKA

HopmaTuBHBIE JOKYMEHTBI, HA OCHOBAHMHM KOTOPBIX pa3padoTaHa mporpamma:

®denepanbHblil 3akoH oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii Denepanumy ¢ N3MEHEHUSIMU U JIOTIOJTHCHHUSIMH;

@enepanbHblil TOCYJapCTBEHHbI 00pa30BaTEeNIbHBIA CTAaHAAPT OCHOBHOI'O 0OILIEro oOpa30BaHUs, YTBEPXKICHHBIM IpPHUKa30oM MMHUCTEPCTBA
oOpaszoBanus u Hayku Poccutickoit @enepammu ot 17.12.2010 Ne 1897 (nanee — ®I'OC ocHoBHOTO 00111€TO 00pa30BaHU);

[TopsiakoM opraHu3anuy M OCYILECTBIEHHS 00pa30BaTEIbHOM JEATEIILHOCTM II0 OCHOBHBIM 00ILIe00pa3oBaTeIbHBIM IpOrpaMmMaM —
0o0pa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOINEro M CpeaHero odmero o0pa3oBaHUs, YTBEPKICHHOTO MPHUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepanun ot 22.03.2021 Ne 115;

Canurapusix npasui CII 2.4.3648-20 «CaHuTapHO-3MUAEMUOIOTHYECKHE TPeOOBaHUS K OPTaHU3AIMsIM BOCIUTAHHUS U OOY4eHUSs, OTIbIXa U
03JI0pOBJICHUS JETEeN U MOJIOJIEKU», YTBEPHKACHHBIX IOCTAaHOBJIEHHEM | TaBHOTO rocyJapCTBEHHOI'O CaHUTAapHOro Bpada Poccuiickoit denepanuu
ot 28.09.2020 Ne 28 (nanee - CII 2.4.3648-20);

Canutapubix npaswi U HopMm CanlluH 1.2.3685-21 «'mrueHndeckue HOPMATHBBI M TPeOOBaHUS K OOECIEYEHHUIO O€30MacHOCTH W (WIIH)
0€3BpeAHOCTH Ui YeJoBeKa (PaKTOPOB Cpellbl OOMTAHMS», YTBEPIKICHHBIX MMOCTAHOBICHHEM | JTaBHOTO roCcyapCTBEHHOTO CAaHMTApPHOTO Bpada
Poccuiickoit @enepanuu ot 28.01.2021 Ne 2 (nanee - CaulluH 1.2.3685-21);

[Tucemom MunucrepctBa oOpazoBanusi U Hayku oT 18.08.2017 Ne 09-1672 «Meroaudyeckue pPEeKOMEHJANMH MO YTOYHEHUIO TOHITHS U
COJIepKaHUsl BHEYPOUHOM AEATENbHOCTU B PAMKax peaju3allid OCHOBHBIX 00Ie00pa3oBaTeIbHBIX IPOrpaMM, B TOM UHUCIIE B YACTH MPOEKTHON
JEeSITEIbHOCTHY;

ITucemom Komutera mo obpazoBanuio ot 05.09.2017 Ne03-12-663/17-0-1 «O HampaBiIeHUH METOAMYCCKUX PEKOMEHIAIMH MO YTOYHCHHUIO
MIOHSATHSL U COJIEP>KaHNS BHEYPOUHOI 1€ATEIbHOCTH B paMKaxX peaju3allii OCHOBHBIX 00I1€00pa30BaTEIbHbBIX IPOTPAMM;

ITucemom Munucrepcrsa npocsemienust Poccun ot 7 mast 2020 r. Ne BB-976/04 «Mertonudeckne peKOMEHJAMU [0 peaan3aliyi BHEYPOUHOM
NEeSTeNIbHOCTH, IPOrpaMMbl BOCHUTAHMS W COLMAIM3alUMU U JOMOJIHUTENbHBIX 00Ie00pa30oBaTeNbHBIX MpPOrpaMM C [PUMEHEHHEM
JMCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOIOTUI»;

pacnopsbkenust Komurera no o6pazoanuio ot 12.04.2021 Ne 1013-p «O popmupoBaHUM KaleHIAPHOTO y4yeOHOro rpaduka rocy1apCTBEHHbBIX
oOpa3zoBarenbHbIX yupexaeHuil Cankr-IlerepOypra, peaan3yrommx oCHOBHbIE 00111€00pa3oBaTebHbIe TporpaMmsl, B 2021/2022 yue6HOM Toay»;
pacnopsbkenust Komutera no odpazosanuto ot 09.04.2021 Ne 997-p «O popmupoBaHun y4eOHBIX IJIAHOB FOCYAapCTBEHHBIX 00pa30BaTEIbHbBIX
yupexaenuit Cankr-IlerepOypra, peanu3yronmx OCHOBHbIE 00111e00pa3zoBaTenbHble nporpammsl, Ha 2021/2022 y4ueOHbIi rony.
HHCcTpyKTHBHO-METOAHUECKUM HchbMoM Komutera mo obpazosanuio ot 03.06.2021 Ne 03-28-476/21-0-0 «O dhopmupoBaHuu y4eOHBIX MTAHOB
oOpa3zoBaTenbHbIX opranuzanuii Cankrt-IlerepOypra, peanu3yroomux aJanTUpPOBAHHBIE OCHOBHBIE O00IIE00pazoBaTeIbHbIE NPOTPAMMBI, Ha
2021/2022 y4eOHbIN TOIY;

Metoauueckumu pexomenpauusmMu CIIb AIIIIO «Opranuzanuss ¥ NpPOBEIEHUE KOPPEKIMOHHO-PA3BUBAIOLIUX 3aHATUH U BHEYPOUHOMU
JeSITeIbHOCTH TpPH peanu3aluu o0pa3oBaHUs JeTeil C OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0pOBbsi B 00pa3oBaTeIbHBIX OpraHU3allMsX,
o0yyJaromux JeTel ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI;

Mertoanueckumu pexomenaauusmMu CIIb AIIIIO mns pyxoBoautenel oOiieoOpa3oBaTeibHBIX OpraHU3alUi U METOAMYECKHX OO0BbEeIUHEHUN
yuuteneil «TexHOIornu BHEYpOUHOM NesITeIbHOCTH HIKOJIBI B yenoBusax peanuzanuu OI'OC obmero oopazoBaHus»;

YcraBom 'BOY mikomnsr Ne 59 ITpumopckoro paiiona Cankr-IlerepOypra, yreepxaeHusiM Pacniopskenuem Komurera nmo o6pasoanuto CaHKT-
[TerepOypra ot 20.04.2015 Ne 1877-p;



— OcHOBHOH 00pa3oBaTeNbHOI IporpaMMoil ocHoBHOTO 001Iero oopazoBanus 'bOY mxonsr Ne 59 Ilpumopckoro paiiona Cankr-IlerepOypra,
aanTUPOBAHHOU TSl 00YUaIOIMIUXCS ¢ OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3710p0Bbs [Iprkas ot 31.08 2015 No48/64 ¢ BHECEHHBIMU U3MEHEHUSIMU
(mpuka3z Ne 42 ot 21.05.2018; npuka3 Ned40 ot 14.06.2019; npuka3 Ne 30 ot 02.06.2020; npuka3 Ne 35 ot 15.06.2021);

— Tlonoxxenuem 006 opraHuzanuu BHEYpouHOU nesaTeabHOCTH B ycsioBusx @I'OC B 'BOY mkone Ne59 IIpumopckoro paiiona Cankr-IlerepOypra,
yrBepkaeHHbIM [Ipukazom OY ot 03.09.2018r. Ne52/3

2. Cneunduka nporpamMmmsl.
2.1. Ocobennocmu npozpammel.
[Iporpamma co3zmaeT yclIOBHS Ul COLMAIBHOTO, KYJIBTYPHOTO M MPO(ECCHOHAIBHOTO CaMOONpEAeIeHHs, TBOPUECKON caMopealn3aiui JTUIHOCTH
pebénka, GopMUPOBaHUS XUMUYECKOW IPaMOTHOCTH U 0€30M1aCHOr0 MUCIOIb30BaHUS BEILIECTB B OBCEIHEBHOM ku3HU. [Ipu cocTaBieHUH TpOrpaMMBbl
ObuUIM OTOOpaHBI TakWe PabOTHI, KOTOPBIE 3aMHTEPECOBATM OBl O0YyYaroIMXCs, MOMOITIM Obl UM B JaJbHEHIIEM O00y4eHWH, ObUIM JOCTYIHBI IO
COJIEP’KaHUIO0 U METOJUKE BBIMOJIHEHHS, TOTOBMWIM Obl OyIyIUX HCCIEI0BaTeNel, JaBalld OMbIT TBOPUYECKON AesaTeNbHOCTH o0yyatomuxcsa. HoBuzna
JTaHHOU paboueill mporpaMMbl B TOM, YTO OHA COCPEOTaYMBAeT OCHOBHOE BHUMAaHHUE HA HKCIIEPUMEHTaIbHOUM paboTe, a 3TO, mpexae Bcero padora ¢
BEIIECTBAMH, CO3HATEIIbHOE MPOBEJICHUE XUMHUECKUX TporeccoB. Hanbomee menecooOpa3HbIM sBIsIETCS 00beAMHEHNE CMENIAHHOTO THIA, W Halla
MporpaMMa CoJIeP>KUT MaTepual Jisi paboThl B CIACAYIOMIMX HAMPABICHUSAX:

Hanpagsiienue pa6oTsl Buabl 1esiTe/IbHOCTH 00yYAKOIIUXCSH @opMbI OPraHU3aliu U NpeIbsBJICHUS
pe3yabTaToB padoThl

TeopeTtnueckoe [IpoBeneHne TEOPETUUECKUX HCCIENOBaHU, | BricTymieHus Ha ypokax, y4acTue B palOHHBIX
IIOATOTOBKA IPE3CHTAlMi, WUIIOCTPUPYIOIIMX | MEeHAeIeeBCKUX Hay4HbIX YTCHMSX, Y4acTHE B
ucToputo  OTKpeiTud.  KoppecnonneHTckas | TOpOJICKOM — HPEIMETHOM  KOHKypce — JUIs
pabora. obyuatomuxcsi ¢ OB3 «9Bpuka», nmpoBeneHue
BeYepa 3aHUMATENbHBIX OMNBITOB MO XHUMHU
«XUMHYECKas CKa3Kay

OKCEpUMEHTAJILHOE JlaGopaTopHblii npakTukyM. | [Tomoms B mpoBeieHUH J1aOOPAaTOPHBIX U
OKcIepUMEHTAIbHO-UCCIIEI0BATENbCKAs MPAKTUYECKUX pabOT MO XUMHUH, YYacThe B
pabora. paiioHHBIX MeH/1eleeBCKUX Hay4YHbIX UYTEHHUSX,

MPOBEJICHUE BEYEPA 3aHUMATEIIBHBIX OIBITOB IO
XUMHHU «XUMHUYECKas CKa3zKa

KoHcTpykTOpCckoe KoHcTpynpoBanune puodopoB, MakeToB, | O60pyI0BaHHE XUMUUECKOTO KaOMHETA.
MOJEJIEN, CPEICTB HATJIAIHOCTH.

2. 2. Ilens npozpammot

dopmupoBaHue y 00yqarImUXCs OMbITa XUMUYECKOTO TBOPYECTBA, KOTOPHIH CBSA3aH HE TOJIBKO C COJAEPKAHUEM JESITEILHOCTH, HO M C 0COOCHHOCTSIMU
JTUYHOCTH peOeHKa, €ro CHOCOOHOCTSAMH K COTpPYAHHYECTBY. Pa3Butue OOIIEKYyIbTYpHOH KOMIETEHTHOCTH, TMPEACTAaBICHUH O polu
€CTECTBEHHOHAYYHBIX 3aHSATUN B CTAHOBICHHUH IIMBHUIM3AIIUU, TTO3HABATENILHON aKTUBHOCTH M CAMOCTOSTEIBHOCTH, TIOJOKUTEIBHON MOTHUBALIUU K



00y4YeHHI0, OTBITA CAMOpPeaTH3aIiH, KOJUIEKTUBHOTO B3aHMO/ICHCTBUS, Pa3BUTHE UHTEIIEKTYaTbHOTO ¥ TBOPYECKOTO TOTEHIIMANA IeTei Ha OCHOBE
(hopMUPOBaHUS OTIEPALMOHHBIX CIIOCOOOB YMCTBEHHBIX JICUCTBUN MO PEIICHUIO TECOPETUIESCKUX U MPAKTUYECKUX 33/1a4 B 00JIACTU XUMUHU.

2.3. 3aoauu npozpammul
Obpaszosamenvhole:
e (opmupoBaHUE MPAKTUYECKUX YMEHUI MPU PEUICHUH SKCIIEPUMEHTANILHBIX 3a71a4 Ha pacliO3HABAaHUE BEILIECTB;
® [IOBTOpPEHUE, 3aKPEIJIEHUE OCHOBHBIX MOHSATUH, 3aKOHOB, TEOPHil, a TAKKE HAYUHBIX (PAKTOB, 00pa3yIOIINX XUMUYECKYIO HAYKY.
Bocnumamenvnoie:
® CO3JaHHC ncaarortdeCKux CI/ITyaHI/Iﬁ YCIICHIHOCTHU JJIA IMMOBBIIICHUA CO6CTB€HHOI71 CaMOOIICHKH U CTAaTyCa o6yan0H1chs1 B I'1a3ax CBECPCTHUKOB,
[€1aroroB U POJIUTEIIEH;
e (opmupoBaHUE MO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTUKOM pa3BUTHSI XUMUUYECKON HAYKH;
e cojelicTBUE B TPO(OPUEHTAIIUY IKOJIHHUKOB.
Koppexyuonno-paszeusarowue:
e pa3BHUBAaTh YMEHHE BBIICIATH ITIABHOE, CYIIECTBEHHOE B U3YUEHHOM MaTepHalie, CpaBHUBATh, 0000IIaTh U3YYEeHHbIE (PAKTHI, JIOTHYECKU
M3JIaraTh CBOM MBICIIH MIPH PEIICHUU 33]1aY;
pa3BHBATh CAMOCTOSTEIBHOCTh, YMEHHUE IPE0JI0JICBATh TPYJHOCTH B YUCHUH;
pa3BUBATh SMOIIMH, CO3aBasi SMOIMOHATIbHbIC CUTYAIlUU YIUBJICHUS, 3aHUMATEIbHOCTH, MApaJ0KCaTbHOCTH;
pa3BUBATh MPAKTUUYECKHE YMEHUS MPU BHIIOJHEHUH MIPAKTUYECKUX HKCIIEPUMEHTAIbHBIX 33/1a4;
Ppa3BUBATh HHTCHHCKTyaHLHblﬁ u TBOp‘-IeCKI/If/'I MOTCHIHAI IMYHOCTH, JIOTUYCCKOC MBINIJICHUC ITPU PCIICHHUU SKCIICPUMCHTAJIbHBIX 3a1a4
0 XHMMU;
® VYUTh TEXHHUKE IMOATOTOBKH U TPOBEIACHHUS XUMHYECKOTO HKCIEPUMEHTa, C TIOMOIIbI0 3aHUMATENBHBIX OMNBITOB MOAHSITH Y
o6yqa}0m1/1xcs[ HHTCPCC K HM3YUCHUIO XMMHHU, YUYHUTHb NpPUCMaM PCUHICHUA TBOPUYCCKUX 3aday, IMOUCKY AJbTCPHATHUBHOI'O PCHICHUA,
KOM6I/IHI/IpOBaHI/IIO PaHEC U3BECTHBIX CcII0co00B pelICHUs, aHaJIU3y U COIOCTABJICHUIO PA3JIMYHbIX BAPUAHTOB PCIICHUA, YUUTHh AKTHUBHO
MBICJIUTB,
e pacmupATh NPodECCHOHATBHBINA KPYro30p, SPYAUIUIO, MOBHIMIATE 00N ypoBEeHb 00pa30BaHHOCTH U KYJIbTYPHI.
2.4.0codennocmu 603pacmuoit zpynnsl 0emeii: OCHOBHas Macca oOyJaronuxcs 96 kiacca (oo0ygarormuecs ¢ OB3 (3I1P)) B cBs3u ¢ X BO3pAaCTHBIMH
0COOEHHOCTSIMHU M HEOOIBIIION HOI[FOTOBKOﬁ M0 XUMHH HC MHTCPCCYIOTCA CIIOKHBIMU XUMHUYCCKUMU OIIbITaAMU. Hx 3aHnMaeT He CTOJIBLKO IIOATr0OTOBKA
OIlbITa U X0 OIIbITA, CKOJIBKO PE3YJIbTAThI €T0 B BUJIC B3PbIBA, BCIIBIIIKH, BEITAJCHUA OCaaKa, K3MCHCHUA IBETAa BEIICCTBA UJIU €TI0 pacTBOpaA. 33,[[3‘-13
COCTOUT B TOM, 4TO0BI C IIOMOIIIBIO 3aHUMATCJIBHBIX OIIBITOB HOAHATH Y O6yanOHIHXC$I HHTECPEC K TCXHUKEC ITOATOTOBKHU ISKCIICPUMCHTA. Ha
IMIPUMUTUBHBIX, HO 3aHUMATCIIbHBIX OIbITaXx 06y11a}onmecsl MOT'YT U3y4aTb MCTOAUKY U TCXHUKY XUMHUYCCKOI'0 SKCIICPUMEHTA, IIOHATE BHYTPCHHHE
MMPOLECChI, MPOXOAAINHUE Ha PaA3HBIX €ro CTaauiax, 3aMHTCPCCOBATHCA XUMHEN Kak Hay1(0171. B »TOM 3akirodaercs 3HaA4YCHHUE Kypca BHeyquHOﬁ
ACATCIIBHOCTHU «XUMHS U KU3HDY.

2.5.1]ennocmusie opuenmupvl 6HEYPOUHOU OeamenvHocmu. BHeypouHas JesSTENbHOCTh CHOCOOHAa c€O31aTh YCIOBHUSA [JIS pPa3BUTUS
cnocobHocTet mkoapHUKOB ¢ 3IIP/THP m akTHUBHOTO BKIIOYEHHUS UX B AEATEIBHOCTH MO MPEOOPa3OBAHUIO U PA3BUTHUIO CPEIbl BOKPYT ceods,
KOTOPOE€ OCYILECTBIISIETCS Yepes:
— BoBJeueHue oOyvaromuxcs ¢ OB3 B MHTepecHYIO M TOJE3HYIO s HUX JAEATENbHOCTb, KOTOpass MpPEJOCTaBUT MM BO3MOXHOCTb
camMopealin30BaThCs B HEH, MPUOOPECTH COIMAIbHO 3HAYUMbIE 3HAHUS, Pa3BUTh B ce0e Ba)KHbIE JUISl CBOETO JUYHOCTHOTO Pa3BUTHS COLMAIIBHO
3HaYMMble OTHOILEHUS, TOJYYHUTh OIBIT YYaCTHUS B COLMAIBHO 3HAYMMBIX JIeNax;



— (¢opMHpOBaHUE AETCKO-B3POCIBIX OOIIHOCTEH, KOTOPbIE MOTIH Obl O0OBEIUHATH OOYYAIOIIUXCS, MENarormyeckux pabOTHUKOB U POAMTENIEH
(3aKOHHBIX MpeACTaBUTENEH) OOIUMHU MO3UTUBHBIMHU SMOLUSMU U JOBEPUTEIBHBIMUA OTHOLLICHUSMU APYT K IPYTY;

— CO3[aHME B IETCKUX 00BEIMHEHUSX TPAIUIHH, 3aal0IUX UX YWICHAM OIpeIelIeHHbIE COIMAIbHO 3HaYUMBbIe (DOPMBI TOBEICHUS;

— TOAJEPXKKY B JAETCKUX OOBEIMHEHUSX, OOYy4YaroIIMXCs C YCTAHOBKOM Ha COXPAaHEHHE M IOAJCpKAHNWE HAKOIJICHHBIX COLUAIBHO 3HAUYUMBIX
TpaaULINIA;

— TOOLIPEHUE MeJArornuecKuMu paboTHUKAMHU AETCKUX MHUIMATUB U JETCKOI'0 CaMOYIIPaBJICHHUS.

3. Opranuszanusi BHEYPOUHOIl 1eITeJIbHOCTH.
Opeanuzayus 3anusamutl CTPOUTCS HA MTOATAITHOM O3HAKOMJICHHH OOYYarOIIUXCSl ¢ XUMUYECKUMH 3HAHUSMHU, OOYYCHHH HCCIICIOBATEILCKUM HaBbIKaM B
COOTBETCTBUU C TEMATHUYECKUM TIIAHUPOBAHUEM.
Htorom ocBoeHHs 00y4YarOMUMHUCS TTPOTPAMMBI SIBJISIETCS MPEJACTABICHUE CBOUX HABBIKOB M YMEHHUH B PAalOHHOM KOHKYPCE HCCIIEI0BATEIBCKUX PadoT
«MeHeneeBCKIe YTCHUS
Kypc uzyuenus nporpamMmmsl paccuntan Ha 1 roz. KonmnuecTBo yacoB, OTBEIEHHOE Ha peaTu3allfio IporpaMmel - 34 Jaca.
Peanuzayus nporpaMMbl OCYIIECTBISIETCS IO IMHEHHOM cxeme, | 4ac B HEJIEN0, COrIaCHO y4eOHOMY TpaduKy BHEYPOUHOH JIEATEITHHOCTH.
Hesamenvnocms npedycmampugaem TPOBEICHUE XUMHUYECKUX KCIICPUMEHTOB, TIOMCK HEOOXOJMMON MH(POpPMAIMK B MPOIECCE TOCEHICHHUS MY3€EeB,

9KCKYpPCUM, B SHIMKIIONEIUAX, CIPABOUYHUKAX, KHUTAX, HA JIEKTPOHHBIX HOcuTemsx, B uHTepHeTe, CMU u T.4. [loaAroToBKy M 3amMUTy MPOEKTHO-
HCCIIEA0BATEIIbCKUX padoT.

4. IIporno3upyembie pe3y/ibTaThl IPOrPaMMblI.
B pesynbrarte 00y4eHus 1o JaHHOW MporpaMme, B KOHTEKCTe TpeboBaHni PenepaabHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOrO CTaHIapTa OCHOBHOTO
ob1iero oopazoBaHusi, y oOyuarommxcst OyayT chopMUpPOBAHBI:
4. 1. IIpeomemnvie pe3yibmanivl
Obyyarowuiica Hayyumcs:
OCHOBAM peaJH3aIiy POSKTHO-HCCIIEI0BATENBCKOMN 1A TEIbHOCTH;
MIPOBOJIUTH HAOIIOICHUE M SKCIIEPUMEHT I0JT PYKOBOACTBOM YUUTEIIS;
OCYIIECTBIISITh PACIIUPEHHBINA TTOMCK HHPOPMALIMH C UCTIONB30BaHUEM pecypcoB OMOIMoTeK 1 MHTepHeTa;
co3/1aBaTh U MPeoOpa30BbIBATE MOJIENIN M CXEMBI JUISl PeILICHUs TPAaKTUYECKUX 3ajay;
OCYILECTBIATH BBIOOP Hanbosee 3 (peKTUBHBIX CIIOCOOOB PELICHUs MPAKTUYECKUX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;
JlaBaTh OTpeIeIeHUE MTOHATHUSM;
yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H;
OCYILECTBIISATH JIOTHUECKYIO OMEpAIMI0 YCTAaHOBIEHHUS POJIOBHIOBBIX OTHOLICHUM, OTpaHUYEHHE TOHATHUS;
0000111aTh TOHATHS — OCYIIECTBIIATH JIOTHUECKYIO OIEpaIUio Mepexoia OT BUIOBBIX MPHU3HAKOB K POJIOBOMY MOHSATHUIO, OT MOHATHUS C MEHBIIUM
00BEMOM K IMMOHATHIO C OOJIBIINM 00BEMOM;
OCYILECTBISATH CPABHEHUE U KJIACCU(PUKALINIO, CAMOCTOSITEILHO BBIOMPAsi OCHOBAHUS M KPUTEPHUH JUIs YKa3aHHbIX JJOTHYECKUX ONEeparuii;
CTPOUTH KITACCU(PHUKALIMIO HA OCHOBE JMXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHIIAHNUA);
CTPOUTB JIOTHYECKOE PacCyKJeHHE, BKIIOYAIOIIee YCTaHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH;
OOBSICHATH SIBJICHUS, IPOLIECCHI, CBA3U U OTHOIICHUS, BBISBIISIEMBIE B X0O/1€ UCCIIEIOBaHMS;
OCHOBAaM O3HAKOMUTEIILHOTO, M3y4arOIllero, yCBauBAaIOIIEr0 U MOUCKOBOTO YTECHUS;




CTPYKTYPHUPOBATh TCKCThI, BKJIIOYasA YMCHHUC BBIACIIATL TNTABHOC U BTOPOCTCIICHHOC, IMIABHYIO HJICIHO TCKCTA, BBICTPAMBATL MNOCICAOBATCILHOCTDH
OITMCBLIBAEMBIX COOBITHH.

Obyuarowuiica NOIYYUM 803MONACHOCTNb HAYYUMbCA!

CaMOCTOSITENIHO IPOBOIUTH UCCIIEOBAaHNE HA OCHOBE IPUMEHEHHS METOA0B HAOIIOICHUS U DKCIIEPUMEHTA;

aHAIM3MPOBATh TEKCTOBBIM MaTepUall C MO3UIIUH UCCIIEIOBAHMS WM IPOSKTHPOBAHKS MIPEAIaraeMoi TEMBI;

npopabaThIBaTh OCHOBHBIE TAITBI UCCIIEOBAHHS U ITPOCKTA;

pa3BUBATh CIIOCOOHOCTHU K MPUHATHIO PEILICHHIA;

MOJIETTMPOBATh TBOPUECKHUI MPOLIECC U pa3padaThIBaTh HEOOIBIINE TEXHOIOTHIECKUE IPOCKTHI;

TPEHUPOBATH HECTAHAAPTHOE MBIIUICHHE /ISl PEICHUS] TBOPUYECKUX 3a/1a4.

coOHMpaTh U CUCTEMAaTH3UPOBAThH (POTO U BUACOMATEPUAT;

(dbopmaTupoBaTh TEKCTOBBIN MaTepual B peaakrope Microsoft Word: Habop u penaktupoBaHue TEKCTa, padoTa ¢ parMeHTaMH TEKCTa, N3MEHEHUE
napaMeTpoB, HyMepauus U TPaHUIBI CTPAHHMII, BCTaBKa U300pakeHUH;

(dopmaTupoBaTh rpaduyeckuii Matepuan B pegakrope Microsoft PowerPoint: maker, GpoH, aAu3aiiH cnaiiia, MOeIMpOBaHNE BKIIAJIKH Cllaiia.

4.2. Memanpeomemmuble pe3yibmaniol.

TOTOBHOCTB K IIPOSIBJICHUIO ITI03HABATEIbHOW HHUIIMATUBBI B COTPYIHHYECTBE C MIEJAaroroMm;

(dbopMHpOBaHKE YMEHHSI CTaBUTh HOBBIE YUeOHbIE, HCCIIE0BATENILCKUE U TPOEKTHBIE 33/1a4H;

(bopMHpOBaHHE YMEHHS CAMOCTOSITEIIBHO aJIeKBaTHO OLIEHMBATh MPABUWJIBHOCTH BBIIOJHEHUS JIEHCTBUS M BHOCUTh HEOOXOAMMBbIE KOPPEKTHUBHI B
UCIIOJIHEHHE, KaK 10 X0y €ro peaanu3alyy, Tak U B KOHLE ACUCTBUS;

(hopMHpOBaHNE YMEHHUSI CTPOUTH JIOTMUECKOE PACCyKACHHE, BKIIIOUAIOIIEe YCTAaHOBJIEHNE IPUUYMHHO-CIIE/ICTBEHHBIX CBS3EH;

pa3BUTHE MOHOJIOTMYECKOW M JTMATOrMUeCKON peyd, YMEHHUs BbIpaKaTh CBOM MBICIH U CIIOCOOHOCTH BBICIYIIHMBATH COOECETHUKA, TOHUMATh €T0
TOYKY 3pEHUS, IPU3HABATH IIPABO JPYIOro YEJIOBEKAa HA NHOE MHEHUE;

OCBOEHHE IPUEMOB JCHCTBUI B HECTAHIaPTHBIX CUTYAIUSIX, OBJIa/IEHUE IBPUCTUUECKUMHU METOJIaMH peIlIeHHs Tpo0dIieM;

¢dbopmupoBaHHe YMEHMH paboTaTh B TpYIIE C BBIMOJHEHHUEM DPA3JIUYHBIX COLMAJIBHBIX pPOJIEH, MPEICTaBIATh U OTCTaMBATh CBOM B3IVISABI U
yOeX1eHHsI, BECTH JUCKYCCHIO;

(hopMHpOBaHNE YMEHHUS OCYLIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO TIOMOIIIb.

4.3. Jluunocmuwle pe3yibmamal .

(dhopMUpOBaHHE MOTHBAIMOHHON OCHOBBI M BHYTPEHHEW TUYHOCTHOW MO3UIIMH HA YPOBHE IMOJIOKHUTEIHFHOTO OTHOIIEHHUS K MCCIEI0BATENbCKON U
MIPOEKTHOM JIeATEIHHOCTH, BKIIOYAIOIIEH COMANIbHbIC, y4eOHO-TI03HABATENLHBIC U BHEIITHHE MOTHBBIL;

¢dbopMupoBaHHEe yueOHO-TI0O3HABATEILHOTO HHTEPECA;

TOTOBHOCTH K OMITATHH KaK MMOHUMAaHUS YyBCTB APYTHUX JIIOJICH U COTIEPEKUBAHUS UM;

(hopMUPOBaHHE OCHOB IKOJIOTMUECKOI KyIbTYphI: MPUHATHE LIEHHOCTH MIPUPOJTHOTO MHUPA;

(dhopMUpOBaHHE YCTOMYMBOTO MHTEPECA K TEXHOJIOTHUECKON COCTaBISIONIeH 00pa3oBaHus Kak 3HAUMMOU c(pephl YEITOBEUECKOM KU3HHU.



4.4. Pe3ynomamugnocms u3y4yeHus NpoZpammuvl OnNpedensiemcsa Ha OCHOe ydacTus B palloHHbIX MEH/EIeeBCKUX HAyYHBIX UTEHUSX, y4acTHUs B
TOPOJICKOM TIPeIMETHOM KOHKypce 1uist oOyuatomuxcs ¢ OB3 «9Bpukay, MpoBeieHHs Beuepa 3aHUMATEIbHBIX OIBITOB 110 XUMUH «XHMHUYECKast CKa3Kay
1 pabOTHI B TETPAIAX.

5. ConeprxaHue NporpamMMmabl.
. Xumusn eoxpyz nac (16 uacoe)

3HaueHUuEe XUMHUHU B HApOJHOM XO3SHCTBE, B Pa3BUTHHM HAYKH U B MO3HAHUU OKPYXKAIOUIETO MUpa. DKCKYpPCHS B XMMHUYECKYIO JJaOOPaTOPHIO.
3HaKOMCTBO ¢ mpueMamu JlaboparopHoii TexHuku. [Ipasuna Th. [IpaBuiia 6e30macHoi pabOThl B XUMHUYECKOM J1A0OPAaTOPHH: CO CTEKIIOM, METAJIJIOM,
npobkamu u T1.71. Ilpenmerst naboparopHoro obopynoBanus. TexHuka qeMOHCTpaluu dKcnepuMenTa. CrocoObl OYUCTKU BEUIECTB U pa3zesieHus
cmeceil. OuucTka BewiecTB oT npumeceil. Unctble BemecTBa B J1abopaTopuu, Hayke U TexHuke. Boma. PactBopbl. OxpaHa BOJHBIX pPECypCOB.
[IpoGnema npecHoi Boasl. PacTBopsI B mpupoe U TexHuke. Kpucramibsl B mpupoze U TeXHuke. MeTo/InKa BeIpallluBaHUs €IMHUYHBIX KPUCTAJUIOB.
Xumus B ObiTy. Kpacutenu, CMC, uCKycCTBEHHbIE U CHHTETUYECKHE BOJIOKHA, TKaHU U T.JA. buomorndyeckue nuiieBbie J00aBKU U UX BIUSHUE Ha
3n0poBbe. IIpakmukymsl — ucciedoéanus NPOAYKTOB MUTAHUS (UHUIICHI, MOPOXKEHOE, MOJIOKO, Ta3UpOBAaHHBIC HANUTKH, >KEBaTEIbHAs PE3UHKA,
IIIOKOJTA/)

Ilpaxkmuueckue pabomol:

1. Ilpakxmuueckas padoma «Pe3xa moukux cmekisauHvlx mpybooK, obpabomkra npobOK, MOHMANC NPUOOPO8 OJisi NOIYHUEHUs. 2A308 HA
2EePMEMUYHOCTIDb Y.

2. Ilpakmuueckaa padoma «Ouucmka 3aepsA3HEHHLIX Gewecms GUILMPOBAHUEM, BbINAPUBAHUEM, B0320HKOU, NePEeKPUCMALIUZAYUEl,
OUCTMUNTAYUEILY.

3. Ilpaxmuueckas paboma «lIpucomosnenue pacmeopos 3a0aHHOU KOHYESHMPAyuu, NOIyYeHUe HACLIUEHHBIX U NepecblUeHHbIX PACMBOPOS,

UCNOIb308aHUE 2PAPUKOE PACMBOPUMOCTIULY .

Ilpakmuueckan paboma «llonyuenue Kpucmaiiuieckux Opy3 Ha MEmMaiiudeckKux Kapracaxy.

Ilpakmuueckan paboma «lIpucomosnenue Kpacauwux NUSMeHmo8s, 8bleedenue NAMeH PAHCAGUUHDBL, YePHUTL, HCUPA, U00a U M.0.»

ok

6. Ilpakmuueckasa padoma «llonydeHrne HEOPraHMYECKHX BEIIECTB B XUMUYeCKOi tabopatopun [lomydenue cynbdara Menu U3 Meau, XJI0pHuaa
LIMHKA U3 IUHKa»
7. Ilpaxmukym uccneoosanue «Mowwue cpedcmea 0151 NOCYOvl .
Pabota ¢ 3TUKETKOI1.
Omneit 1. OnpeneneHne KUCIOTHOCTH.
Omnplt 2. OnpeniesieHre MbUIKOCTH.
OmnbiT 3. CMBIBAEMOCTB CO CTaKaHa.
AnketrnpoBanue. CoMoI0rn4ecKuil onpoc.

8. 3anamue - uzpa « MoinvHbie ny3vipu»
Konkypcer:
— Kro Hanyer camblif 6071611101 TTY3BIPb,
— KTO HaJyeT MHOI'O MAJICHBKUX ITy3bIpEN



— Yeii my3bIpb JOITO HE JIOIHET
— Iloctpoenue urypsl u3 my3pipei
— HanyBanue ny3bips B my3sIpe.

9. Ilpaxmukym - uccneoosanue « Yuncoiy.
BricTynnenue yueHuka ¢ JokiiagoMm «BpenHoe BIHUSHUE YUIICOB HA 3[JOPOBBE YEIOBEKAY.
Pabora B rpynmax. Jlns uccnenoBanus 6epercs He MeHe 3 pa3HbIX YIIaKOBOK YMIICOB (JIydIlle, €CIU JIETH MPUHECYT X camu). Bece pe3ynbraThl
3aHocsTcs B Tabnuiy. Onpezensercss 00bEKT U MPEAMET UCCIETOBAHUS.
Ompit 1. Pabora ¢ aTHKETKAMU.
OmpiT 2. 3yyenue GpU3NIECKUX CBOMCTB YHMIICOB:
— JIOMKOCTb,
— pacTBOpPEHUE B BOJE,
— HajaBiIuBaHUE OyMa)XHOU calipeTKOM AJis ONpe/iesieHUs] KOJIMYECTBa KUpa
— BKYCOBBIE KayecTBa.
Omnpit 3. 'opeHne YUIICOB.
Omnpit 4. [IpoBepka Ha Hanmuyre kpaxmana. ONbIT IPOBOAUTCS C TOMOIIBIO CIIUPTOBOTO PAcTBOPA HO/Aa. YUEHUKH CPAaBHUBAIOT HHTEHCUBHOCTh
OKpaIIMBaHUS.
Ompit 5. PacTBOpeHHE YUIICOB B KUCTIOTE U IIETIOYH.
Jlanee rpymniibl rOTOBAT 5 BOIIPOCOB JJISi COLIMOJIOTMYECKOT0 OIIPOCa YYEHUKOB IIKOJIBI.
10. IIpaxmukym - uccnedosanue «Mopooicernoey
BricTynnenue yuenuka ¢ qoxiiagoM «O Monb3e U Bpeae MOPOKEHOTOY.
Pa6ora B rpynmnax. Jlns uccinenoBanus 6epercs He MeHe 3 pa3HbIX BHJIOB MOPOKEHOT0. Bece pe3ysbTaThl aHAIOTHYHO 3aHOCSTCS B TaONHILY.
Ompenensercst 0ObEKT U MPEAMET UCCIIEOBAHUS.
Ompit 1. PaboTa ¢ aTHKETKAMU.
Omnpit 2. U3ydyenne pu3nueckux cBOMCTB MOPOKEHOTO.
VYyamuecss MOryT caMH NPEIJIOKUTH SKCIIEPUMEHT.
OmpiT 3. KcaHTOnpoTenHOBas peakifusi.
B npoOupky nmomeraroT MOpOXKEHOe, H00aBISAIOT a30THYIO KUCIOTY M HarpeBaroT. [losiBJIeHHE KeNToro OKpallMBaHMs MOKa3bIBaeT HaJIMuyue Oenka
(Hanmu4Kre apoMaTUYECKUX aMUHOKHUCIIOT).
OmnbIT 4. OGHapyXeHHE YTIEBO/IOB.
B npoGupky nomemiaroT MopoxkeHoe, 100aBisoT 1 MII. THIPOKCH 1A HATPUS U HECKOJIbKO Karienb cynbdaTa Mmeau (1I), nepememuBator. [losiBnenue spko-
CHHET0 OKpaIllMBaHMs CBUETEIbCTBYET O HATMUMU MHOTOATOMHBIX cupTOB. [TomydeHHbIi pacTBop HarpeBatoT Ha ciupToBke. [ uapokeua meau(Il) nmpu
3TOM BOccTaHaBlmBaeTcs A0 opanxkeBoro CuOH, kotopsrit 3aTem paznaraetcs 10 Cu20 kpacHoro 1Beta. B xoe peakmum MokeT o0pa3oBaThCsl U Me/b
(«MemHOEe 3epKaoy).

11. Ilpakmukym - uccneoosanue «llloxonao»
Brictynienune yuenuka ¢ qokaagoM «O moJib3e U Bpeae MIOKOIa1ay.
Pabota B rpynmax. s uccrnenoBanus OepeTcs He MeHe 3 pa3HbBIX BUOB IIOKOIaa. Bee pe3yabTaThl aHAIOTHYHO 3aHOCATCS B Ta0uity. Onpenensercs
OOBEKT U MPEAMET UCCIICIOBAHUS.



Ompit 1. Pabota ¢ aTHKETKAMU.
OmnpiT 2. U3yuenune GU3UIECKUX CBOMCTB IIOKOJIaIa.
— llIBer, 3anax, BKyC, JOMKOCTb, PACTBOPUMOCTb B BOJIE
— OGHapyKeHHe KUPOB — pa3MUHAEM IIOKOJIAJ HAa OyMaXHOH cadeTke, HAINYHe )KUPHOTO MSITHA YKAa3bIBACT HA HAJTMUUE HEMPEACIbHBIX KUPOB.
OmnpiT 3. OGHapy)KeHHe B IIIOKOJIAJIC YTIAEBOOB.
Hacpimaem B mpoOupKy TEPTBHIA MIOKONAL M MPUIMBAEM BOABI. BCTpsixuBaeMm comepkKMMoe MpOOMPKH HECKOJbKO pa3 U guiubTpyeM. JloOaBisiem k
¢unpTpaty 1 M eqkoro Hatpa NaOH u 2-3 kanm pactBopa cyiabdara meau(Il) CuSOs. BerpsxuBaem npooupky. [losBisiercs spko-crHee OKpaliuBaHue.
Takyro peaknuro 1aét caxaposa, IpeICTaBISIFoIIast COO0H MHOTOATOMHBIN CITHUPT.
Omnbit 4. KcaHTONPOTEHMHOBAS PEAKITHUA.
Hacpimaem B mpoOupKy TEPTHIN MIOKOJIAA U PUIIMBaeM 2-3 M BoAbl. BeTpsixuBaem coep:kumMoe IpoOUpPKH HECKOJIBKO pa3 u ¢puiibTpyeMm. [lpunnBaem k
¢bunbTpaTy, coOi0nas OCTOPOKHOCTh, KOHILIEHTPHUpPOBaHHYI0 a30THyto kuciory HNOs. Harpeaem mnomydennyto cmecs. HaOmromaem xénrtoe
OKpalllMBaHUE, MEePEXOAsIlee B OpaHKEBO-KENTOE NpU A00aBiIeHUU 25%-HOro pacrBopa aMMuaka. Takyr peaklMiO AT OCTaTKM apOMaTHYECKUX
aAMUHOKHCIIOT, BXOJIAIIME B COCTaB OEJIKOB IIOKOJIA/a.

12. IlIpaxmukym - uccnedosanue «Kesamenvhas pe3sunkay
BricTynnenue yueHUKoB ¢ Aoknagamu: «cTopus skeBaTenbHOM pe3anHKny, «KeBaTenbHas pe3uHKa: 0e1a uik TPeHUHT A1 3y00B?».
Pabora B rpymmax.
Ompit 1. Pabota ¢ aTHKETKAMU.
OmnpiT 2. 3ydyenne pu3nuecKux CBOMCTB:
— IIpoBepka Ha pacTsDKUMOCTB. JKeBaTellbHYI0 PE3UHKY HEOOXO0AMMO XOPOIIO pa3keBaTh, 3aTeM MaKCUMAJIbHO PACTSHYTh U U3MEPUTH JINHEHKOM.
— IIpoBepka Ha AOATOBPEMEHHOCTh BKyCa. B rpynme y4eHHKH OZHOBPEMEHHO HAaUYMHAIOT JKEBATh Pa3HbIC JKEBATEIbHBIE PE3UHKHU, U 3aCEKAOT BpeMs
IIOKa BKYC HE ITPOUJIET.
OmprT 3. Hanuure kpacuTenei.
JKeBarenbHyI0 PE3NHKY Hape3al0T KYCOUKAMHU U OITyCKaroT B Boay. [lepememmuBarot. [Ipn Hanmumu Kpacurenen, Boia OKpaluBaeTCsl.
Omnpit 4. OnpenienieHrie KUCIOTHOCTH.
B npobupku 13 onbiTa 3 MOMENa0T YHUBEPCAIbHYIO0 HHAMKATOPHYI0 OyMaxky. I1o pe3ynbraTaM OKpalMBaHus ONPEEIIsoT Cpeay.
OmnpiT 5. OGHapyXeHUE NOJICTACTUTENEH.
B npoOupky nomeniaroT nope3aHHyo KeBaTeIbHYI0 PE3UHKY U MPUIUBAIOT 5 MiT 96 % sTrnoBoro cnupra. [Ipobupky 3akpbIBatoT NPpoOKOI 1 HHTEHCUBHO
BCTPSIXMBAIOT B TeueHHe | MUH. 3aTeM cMmech QUIBTPYIOT U B (PUIbTpaTe OMpEeNsioT NPUCYTCTBUE MOJACIAcTUTeNel (caxaposbl, copouTa, KCUIINTA,
MaHHHTA), SBJSIOIIUXCS MHOTOATOMHBIMH criupTaMu. JJig 3Toro k pactsopy npuiuBatoT 1 mi pactBopa NaOH u 1-2 xamnu pactBopa CuSOs. Cmech
B30anThIBatoT. [losiBIsIeTCS XapakTepHOe IPKO-CHHEE OKpallliBaHUe (KaueCTBEHHAs peakilis Ha MHOTOATOMHbIE CITUPTHI).

13. Ilpakmukym - uccneoosanue «I asuposannvle HaNUMKUY
BeicTynnenue yueHnka ¢ JokiaqoM «BinsiHie ra3upoBaHHbBIX HAIIUTKOB HA 3/10POBbE YEIIOBEKAY.
Pa6ora B rpynmnax. [{ns uccnenoBanus 6epercs He MeHe 3 pa3HbIX BUJOB MOPOKEHOr0. Bee pe3ynbTaThl aHaIOTHYHO 3aHOCSTCS B TaONIHILY.
OmnsiT 1. PaboTa ¢ 3THKETKaMHU.
Omnpit 2. OGHapyXeHHE caxapa BbITapUBAHUEM.
Omnpit 3. OnpeneneHue KUCIOTHOCTH.



OmnpezensieM ¢ TOMOIIBIO YHUBEPCAITBHON HHAMKATOPHOU OYMaXKKH.
OnbIT 4. ONBIT ¢ KYpUHBIM MSICOM.

14. Ilpakmukym - uccnedoosanue «Monokoy
Onpit 1. Pabora B rpymnme ¢ 3TUKETKaMu:

Padora ¢ 3 THKEeTKAMH

COCTAB
MOJIOKO KRAJ KUPHOCTD VIJIEBOJbBI | )KMPBI | BEJIKU
1. Monoko «ITpocTakBammHo» 58 xKkan 3,2 % 4,7 . 32T 2,6T.
2. Monoko «CaBymKuH OpoayKT» | 53 Kkkan 2,5% 4,7 . 2,5T. 2,8T.
3. Monoko «JloMUK B AepeBHE 53 KKai 25% 4,7T. 2,5T. 28r.
4. Monoko «BkycHOTeeBO» 53 kkan 25% 4,7T. 2,5T. 2,8 T1.

Omnpit 2. Onpenienenre BKyca MOJIOKa.

OmnbiT 3. OnpenerneHre nBeTa MoJoKa.

Omnpit 4. OnpenierieHre KOHCUCTEHIIMY MOJIOKA.

OmnpIT 5. Onpenenenne KUCIOTHOCTH MOJIOKA. Y HUBEpCAIbHBIM HHIUKATOPOM.

OmwiT 6. Onipeenenue 6enka B Mosioke. KcanTonmpoTenHoBast peakiusi.

OmsiT 7. Onpenenenue 6enka B Mojioke. buyperoBas peakius.

OmpiT 8. Onpesenienne coapl B Mosioke. J{oOaBisieM CONIIHYIO KUCIIOTY.

OmnbIT 9. Onpenenenue kpaxmana B Mojioke. C MOMOIIbI0 CIUPTOBOTO pacTBOpa ioaa.

II. JIo2uka (8 uacoe)

Pemienue onuMnuaaHex 3aJaHui. YyacThe B XUMHUYECKUX OJMMIIMAAAX U B TOPOJCKOM MPEIMETHOM KOHKypce s oOydaromuxcs ¢ OB3 «3Bpukay.
Pemenne skcnepuMeHTalIbHO-pacdeTHBIX 3aAad. OTpaboTka METOAMKU pEIIeHUs SKCIEPUMEHTAJIbHBIX W pacueTHBIX 3aJady C MCIOJIb30BAaHUEM
HCCIIEI0BATEIBCKON IEATEIIbHOCTH 00YJaIOLINXCs, YMEHUS WICHTU(UIIMPOBATH BELIECTBA M0 UX (PU3NYECKHM M XMMUYECKUM cBoiicTBaM. Iloaroroska
IIPOEKTOB JJI Y4aCTHs B PAOHHBIX MEHIEIeeBCKUX HAYYHBIX YTCHUSX.

1. HIpocmeiiwue cnocoowt nonyuenusn geuwrecme (10 uacog)

[Muporexanyeckne OMbITEHL. [T0ATOTOBKA M MPaKTHYECKOE MPOBEICHUE SKCIIEPUMEHTOB C YYACTHEM JIETKO BOCIIAMEHSIONIMXCS BEIICCTB (ITOYYCHHE
6enoro ocdopa, caMoBO3ropaHue KOCTpa U T.1.). 3aHUMaTENbHbBIE ONBITHL. [IpakTideckas paboTa — oTpabOTKa METOMKY MPOBENCHHUS IKCIIEPUMEHTA Ha
3¢ PeKTHBIX OmbITax (IBIM 0€3 OTHS, «CUPEHEBBI» TYMaH, XUMHYECKOE «30JI0TO» M T.J.) MO PYKOBOJICTBOM MpENoiaBarTess, 00ydeHne HaOJII0 ICHHIO,
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BBISIBJICHUIO yCJIOBI/Iﬁ Ha4dajla U MPOTCKAHUSA peaKuHﬁ, BC€ACHUIO 3aIIiceH. HOI[FOTOBK& U OpOBCACHUC BCUCpA 3aHUMATCIIbHBIX OIIBITOB IO XWMHUHU
«XUMHUYECKas CKa3Kay. JKCKypCHs B alTEKY.

6. KaJIeHL[apHO-TeMaTI/I‘ICCKI/Iﬁ IJIaH BHeyPO‘[HOﬁ ACATECJIBbHOCTH 110 KYPCY «XHUMHS 1 JKU3HbY»

Ne Tema 3ansaTHA Koa- | M3 Hux ®opma opranuzanuu 3anaTuii, | Cmoco0Obl Cpoknu
n/n BO Ayn. Bueayn. | BUA AeATeIbHOCTH | BbISIBJICHUSA NpoBe/eHUs
yac. o0yyarommxcs. o0pa3oBaTebHbIX
pe3yJ1bTaTOB.
I. Xumus Bokpyr Hac (16 yacoB)

1 [IpaBmiia u mpuemsl paboOThl B 1 1 e Oecena; oopmienue
XMMHUYECKOH JIabOpaTOpHUH. e npocMoTp npe3eHTanuu no Th; | KOHCIeKTa B
TexHuka 1a00paTOPHBIX PadOT e DCLICHHE CUTYaTHUBHBIX 3ajad | PA0OUHX TETpamsx
dopmupoBaHUE IPYIIIL. no TB.

2 O6opynoBanue u mpudopsl (pabota co 1 1 Oecena W3TOTOBJICHUE
ITaTUBOM, CHHpTOBKOﬁ, IIPOCMOTP IIPE3CHTALINU O6OPYI[0BaHI/I$I JUIA
puOOpPOM sl OIY4EHHs ra3a) npakmuyeckasn paboma | kabuHETA.

«Pe3ka MOHKUX CMEKIAHHbIX
mpyoox, obpabomka npooOOK,
MOHmMAdHC npubopos ons
NOYYeHUs. 2a308 Ha
2epMEeMU4HOCbY.
3 BeipamuBanue KpucTamuioB 1 1 ® [IPOCMOTp BHEO; CO3JIaHUE HaIJISATHBIX
° O6CY)I(I[CHI/IC MMOATrOTOBJICHHBIX 1O0COOHH JJIA
COOOIIEHHI; KabuHeTa,
® npakmuuecKkas paboma | B3AHMOOICHKA
«llonyuenue xpucmaniuyecKux
opy3  Ha  MemanluyecKkux
KapKacaxy.

4 [TpurotoBnenne pabodux pacTBOPOB, 1 1 e I[IPOCMOT] BHJEO; odopmiieHne

pPacTBOPOB 3a/JaHHON KOHLIEHTPAIIH e 00CY)X/ICHHE TIOJTOTOBJICHHBIX | HAOMIOIECHUH B
COOOIIEHMIT; pabouux TeTpamsx,
® Jn1abopamopnasn paboma, B3alIMOOIICHKA

® COCTaBJICHHUC

rpauKoB
PacTBOPUMOCTH.
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5) CrocoObl  OYHMCTKH  BEHIECTB | IPOCMOTP BHJIEO; odopmiieHne
pa3aciicHusA cMecel. O6CY)KI[CHI/IG NOATOTOBJICHHBIX Ha6J'IIO,Z[CHI/H71 B
COOOIICHHMIA; pabounx TeTpaisix,
npakmuueckas paboma | CAMOOLICHKA
«Ouucmka 3a2pA3HEHHBIX
sewecmas ¢unvmposanuem,
8LINAPUBAHUEM, 60320HKO,
nepekpucmaiiuzayuet,
oucmuiiAyuer»
6 OuucTka cTapbix MOHET IPOCMOTP BUJIEO; odopmiieHre
O6CY)I(I[GHI/IC IMOJIOTOBJICHHBIX HaOI0IeHUI B
COO6H.I€HI/II71; pa60‘II/IX TCTpAiX,
Jabopamopuasn paboma B3aMMOOIICHKA
7 XUMHUYECKUE «I[BETHD) 00CyK/IeHHE MOATOTOBIEHHOrO | OopmiIeHne
COOOIIEHHS; HaAOJIIOIEHUH B
npakmuueckan paooma pabounx Terpausx,
«lIpucomoenenue Kpacawux | B3aUMOOLICHKA
NUeSMeHmos, 8vlgedeHue NsmeH
PIKCABYUHBL,  YEPHUT,  HCUpQ,
tooa u m.o.»
8 [IpakTrkym - HCCTIeIOBaHUE POCMOTP BHJIEO; odopmiieHre
((MOI-OH_II/IC CpeaAcTBa IS IMOCYAbD). O6CY)K}1€HI/I€ IMOJATrOTOBJIIEHHBIX Ha6J'IIOZ[eHI/II7I B
COOOIIIECHUI; pabovmx TeTpajsx,
RPAKMUKYM - UCCTIe008aHUE B3aHMOOINCHKA
9 3ausgrue - urpa «MBUILHEBIE ITY3BIpH» 3auamue - uzpa CaMOOILICHKa
«IIpucomosnenue pacmeopos u
060pyoosanusi OJisl MbLILHBIX
ny3vipeu»
10 buonorudeckue muiieBsie 100aBKU U HPOCMOTP BHJIEO; B3aMMOOIICHKA
HX BJIMAHUE HA 3I0POBLE o0CyXJIeHHE TMOATOTOBIECHHBIX
COOOIIIEHUH.
11 Hpaxmukym - uccneooganue HOpPOCMOTp MIPE3eHTallUH; othopmiaeHue
«Huncor. o0CysK/IeHHe TOrOTOBIEHHOro | HaOIoIeH B
coobmenus «BpenHoe BIusHuE pabouux TeTpaisx,
YUIICOB Ha 3I0pOBhe | CAMOOIICHKA
YeIOBEKaY;

ucciedosamenvckas paboma
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12 Ilpakmukym - uccieooeanue ® MPOCMOTP BHUJIEO; odopmiieHne
«Mopooicenoer. e 00CYKJIEHHE TIOATOTOBJIEHHOTO HAOIIOACHUH B
coobmienuss «Bpem u monb3a pabouux TeTpaisx,
MOPOXKCHOI'0Y, CaMOOIICHKa
® ucciedosamenvckas paboma
13 Ilpakmukym - uccieoosanue ® MPOCMOTP BHJIEO; oopmiieHHe
«Kesamenvnas PESUHKAN. ° O6CY)KI[CHI/I€ IMOATOTOBJICHHBIX Ha6JHOI[eHI/II71 B
COOOIIIEHU I «Hctopus pabo4ux TeTpasisx,
JKEBATEIIbHOU pe3uHKN», | CAMOOLICHKA
«KeBarenpHass pe3uHKa: Oena
WM TPEHUHT 111 3yO0B?»;
® uccredosamenvckas paboma
14 Ilpakmukym - uccinedosanue ® IIPOCMOTP BHUIEO; odopmiieHHe
«Fa3up06aHHble Hanumxuy. ° 06CY)KIICHI/I€ IMOJATrOTOBJIEHHOI'O Ha6J’II-O,Z[eHI/II71 B
COOOIeHHS «Brusuue | pado4nx TeTpasx,
ra3upoOBaHHBIX HANUTKOB Ha | CAMOOIICHKA
3JI0POBBE YETIOBEKAY,
® ucciredosamenvckas paboma
15 Ilpakmukxym - uccieoosanue ® MPOCMOTP BHJIEO; oopmiieHne
«Lllokonaox. e 00CYXJEHHE MOArOTOBIEHHBIX HaAOJIIOIEHUH B
COOOIIECHUI pabounx TeTpasx,
® uccinedosamensckas paboma | CAMOOIICHKA
16 IlIpakmukym - uccieooeanue ® MPOCMOTP BHJIEO; odopmieHue
«Monoxoy. e 00CyXJIeHHE MOJArOTOBIEHHBIX HaOIrI0AeHU I B
COOOIICHUH; pabounx TeTpasx,
® ucciedosamenvckas paboma | CAMOOLCHKA
Il. Jlornka (8 yacos)
17 IToaroroBka K OJUMITHAZAE 110 XUMUU pelieHne OJMMITUAIHBIX 3aJlaHuil | paboTa B TETpaIiax
(TEOpeTHYECKUX U MPAKTHUECKHX )

18 OnuMIIMaga mo XuMUn ouMIIMaaa pe3yabTaThI
OJIMMITHAIBI,
ompeniesieHue
Y4aCTHUKOB
TOPOACKOTO
MPEAMETHOTO
KOHKYypca JUIST
oOyyaromuxcs c OB3
«IBpUKAY.
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19 Urpa «CyacTiuBbli Cirydaii». 1 1 UTPa-COPEBHOBAHUE pe3yabTaTbl  WIPHI,
CaMOOIICHKa
20 Pemenue AKCTIEPUMEHTAIBHO- 1 1 e 00CYXJEHUE MOATOTOBJIECHHOrO | y4acTHe c
pacueTHBIX 3aJad. COOOIICHNUS; MPOEKTHBIMH
21,22, | PaboTa Hag mpoeKTaMu 4 4 e camocTosTenbHAs pabora ¢ | paboramu B
23,24 JIUTEPaATYPOU; palOHHBIX
® [IOJrOTOBKA MPOEKTOB. MenneneeBckux
o0cyxaeHue OATrOTOBJIEHHLIX | HAYTHBIX YTCHHAX.
COOOMICHUH.
I11. MpocTeiimme cnocoobl moayvenus Bemects (10 yacos)
25 [TupoTEeXHUUECKHE OTBITHI 1 1 ® I[IPOCMOTP BHJEO; B3aMMOOIICHKA
e 00CyXJeHHE MOATOTOBJICHHBIX
COOOIIEHNI;
® 0eMOHCMPAYUOHHBLIL  ONbIM
(6blnonHsieMblil yuumenem)
26 CamoBo3sropanue koctpa. «llepo xap- 1 1 e HaOIIOACHUE; odopmiieHHE
OTULEDY - OBETHBIEC OTHU. e pasbop HaOJIFOJaeMOr0 HaOJII0ICHU I B
JKCIIEPUMEHTA; pabouux TeTpassx,
® JemoHcmpayuonnvle onvimel | B3AUMOOICHKA
(8vinonsemole
00yuaOWUMUCST)
27 HpiM  6e3  orHa.  XuUMHYECKoe 1 1 e HaOIIOACHUE; oopmienue
«30JI0TO. e pasbop Habroqaemoro | HaOIIOIEHUH B
SKCIIEPUMEHTA, pa60‘1HX TCTpaliX,
® JemoHcmpayuonHnvle onvimer | B3AUMOOICHKA
(6vinonHseMole
obyuarowumucs)
28 W3Bepkenne Byinkana. «MeTenp B 1 1 e HaOJIIOJICHUE; odopmiieHre
cocyne». e pasbop HabI01aeMoro | HaOMOIeHUH B
SKCIIEPHMEHTA; pabounx TeTpajisix,
® Jemoncmpayuonnvie onsvimpr | B3AUMOOINCHKA
(8vlnonnsiemole
obyuarowumucs)
29 «CupeHeBblii  Tyman». ®DapaoHOBBI 1 1 e HaOIOJCHUE; odopmiieHHe
3Men e paszbop Habo1aeMoro | HaOMOIeHHH B
SKCIIEPUMEHTA,; pabounx TeTpassx,
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® 0eMOHCMPAUUOHHbBlE ONbIMbBL | B3AUMOOLICHKA
(8vlnonHsiemole
obyuarowumMucs)

31,31 | [loaroroBka ® TMpOBEACHUE Bevepa 2 1 1 MIPOBEICHUE MEPOIIPHUSATHUS OTYEéT 0
3aHUMATEIILHBIX OIBITOB TI0 XUMHUHU MEPOTPHUITHH Ha
«XUMUYECKasl CKa3Ka» CaiiTe IIKOJIBI.

32 [Tpodeccus dpapmareBT 1 1 o IpOCMOTp TpoekTa «S1 | CaMOOIICHKa

MIO3HAI0 MUDP» [Ipodeccus
(hapmarieBT.

33,34 | DKcKypceus B anTeky 2 2 9KCKYpCHsI 0TYET 00 SKCKYpCHHU

Hroro: 34 29 5

7. CnMcoK JIUTEePaTypsbl

Jlureparypa AJis nejaarora:

1. ITnuyruna I'.B. IloBropsieM XMMHUIO Ha IPUMEPAX U NOBCEAHEBHOM >kn3HU. COOPHMK 3aaHUM JJIs CTApIIEKJIACCHUKOB U aOUTYpUEHTOB C OTBETAMHU U
pemenuamu. — M.:APKTH, 1999.

2. Mup xumuu. 3anumatenbhbie pacckasbl o xumun: Coct.: CmupHoB F0.1. — CI16.: UKD «MuM-3Dkcnpeccy, 1995.

3. Aumk6eposa JI. 3anumarensHas xumus: Kaura as yuammxcs, yaureneit u poauteneid. — M.: ACT-TIPECC, 1999.

4. Iom Comnuna. ITyonunuctuka. Taitasr Boasl. http://www.sunhome.ru/ journal/14191

5. Benukas taiina Bojpl. http://slavyanskaya-kultura.nnm.ru/velikaya tajna_vody 1

6. SxoBummuH JI.A. X¥Mu4eckue OMbITH ¢ keBaTebHON pe3uHkol / Xumus B mk. — 2006. — Ne 10. — C. 62—65.

7. SlxoBummn JI.A. XuMudecKkre ONBITHI ¢ MI0KoIanoM // Xumus B mkK. — 2006. — Ne 8. — C. 73-75.

8. BueknaccHas pabota o xumun/ Coct. M.I'. Tonpadensa.- M.: Ilpocsenienne 1976.

9.  BoiitoBnu B.A. Xumus B 661Ty. — M.: 3Hanue 1980.

10. T'pocce 3., Baiicmanrtens X. Xumus A 1o6o3HaTenbHbIX. — JI. Xumus , 1978.

11. VYpox okoHUYEH — 3aHsTHA TpooiKatoTcs: BHeknaccHas padota no xumuu./Coct. 3.1". 3onotHukos, JI.B. Maxosa, T.A. Becenosa - M.: [Ipocelienue
1992.

12. B.H.AnekcuHCKUi 3aHUMAaTEIIbHBIC OBITHI IT0 XUMUH (2-¢ u3aHue, ucnpasienHoe) - M.: [Ipocsemnienue 1995.

13. T.M. Ultpemmnep Xumus Ha nocyre - M.: [IpocBenienne 1993.

14. A .X.T'ycakoB A.A. Jlazapenko Yuutento XuMuH 0 BHeKIaccHOH pabote — M.:IIpocsemienue 1978.

15. WM.H. Yeptuxos I1.H. XykoB Xumnueckuit Dxcniepument. — M.: [IpocBenienne 1988.

16. Jleencon U.A. 3anumarensHas xumus. — M.: POCMDH, 1999.

17.  Bockpecenckuii [1.1., Heiimapk A.M. OcHoBbI XxuMHueckoro ananuza .-M.: [IpocBemienue, 1972.

18. Xomuenko I'.I1., CeBacthsiHoBa K.W. [IpakTndeckue paboTel o Heopranuueckoir xumun. —M.: [IpocBemenue 1976.

19. banaes N.U. [lomamnuii sxciepuMenT 1o xumun.-M.: [Ipocsemenue 1977.
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JluTeparypa 15 00y4arOmmxcs:

1. Xumusi: CnpaBounuk mkoybHEKA U ctyaeHTa/ K. 3ommep, K. X. Bronm, M. Ilertnep; Ilep. ¢ nem. Ilox pen. Ilpod. P.A. Jluguna. — 2-¢ usn.,
crepeorurt. — M.: JIpoda, 2000.
2. S mo3naro mup. Xumus/ Capuna JILA.- M.: ACT, 2007

3. DHuukionenus ais aereid Tom 17. Xumus / mox pen. M. AxcénoBa, B. Bonogun, A. Dnunosuy, U. Jleencon, C. MapteiHOBa — M.: - «ABaHTa+»,
2006

4, Uro mbl 3HaeM o xumuu? Bompockl u otBersl: CmpaB. Ilocobue/ HO.H. Kykymkun, B.®.BynanoBa, P.A.BmacoBa u nap.: Ilog pex. FO.H.
Kyxymkuna.- M.: Beiciias mkosna, 1993

5. Kpatkuit xumuueckuii cnpaBounuk: Crpas. U3xa./ [Tox pea. A.A. Ilotexuna u AWM. Epumosa.- 3-e u3z., nepepad. U nom. — JI.: Xumus, 1991.

6. Xumus 1711 110003HaTeIbHBIX. OCHOBBI XUMHUHU M 3aHUMATEIbHBIC ONBITHL. / 'pocce D., BaiicmanTtens X.; Ilep. ¢ HeMm., 2-e pycck. uza. — J1.: Xumus,
1985

udgposkbie pecypebl:

1. XuMUS ¥ KU3Hb: HAYYHO-TIOMYJISIPHBIA JKypHaJl. DIIEKTPOHHAsI BEpCHs HAYYHO-TIOMYJSIPHOTO JKypHasa. ApXUB coaep)kaHuid HoMepoB. JlocTym k
MOJTHOM BEPCHUH XKypHasa uepe3 perucrpanuto. OdopmiieHue moamucku. http://www.hij.ru/

2. Alhimik. TTone3usie coBeTbl, 3(PEKTHBIC ONBITHI, XUMUYECKAE HOBOCTH, BUPTYAJIbHBIN PENETHUTOP, KOHCYJIBTAIUHU, Ka3yChl U JISIICYChI, HCTOPHUS
xumun. http://www.alhimik.ru

3. C-BOOKS. Jlureparypa no xumuu. http://c-books.narod.ru

4. A30yka BeO-moucka g XMMHMKOB. MeTonuka moucka mHpopmanuu no xuMuu. O030p OecrulaTHBIX MAaTeHTHBIX 0a3 JaHHbIX. ExxemecsuHble
AHHOTAIIMM HOBBIX XMMHUECKHX HAay4YHBIX pecypcos. http://www.chemistry.bsu.by/abc/

5. OmbITHI 0 HeOpraHuveckor xumuu. Onurcanus peakiuii, pororpaduu, cnpaBounas uadopmanus. hitp://shnic.narod.ru/

6. Opranuueckas XUMUs. DINEKTPOHHBIA Y4eOHUK s cpeanedt mkomsl 10-11 ki http://cnit.ssau.ru/organics/

7. Tlepronndeckasi cHCTEeMa XMMHUYECKHX 3JEMEHTOB. VICTOpHS OTKPBITHS DJIEMEHTOB U TPOUCXOXKICHHE WX HA3BaHWM, OMHCaHHE (DUIUUCCKHX H
XUMHYECKUX cBOMCTB. http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html

8. XMPAP-un(bopmManmoHHas cucTeMa M0 XMMUU. XMMUYECKUE KaTtaord. TemMaTndeckue HOBOCTH M ccbutku. http://www.chemrar.ru/

9. XwuMus U1 BceX. DISKTPOHHBIM CIIPaBOYHHUK 3a MOJHBIN Kypc xumuu. http://www.informika.ru/text/database/chemy/START.html

10. IIkonpHas XuMuUsi — crpaBovHUK. CIIPaBOYHUK U YYeOHUK MO XUMHH. [ J1aBHAsS OCOOCHHOCTh — XUMKAIBKYJISATOP, KOTOPBIH YIPOIIAET PEIICHUE
3azad o xumuu. http://www.schoolchemistry.by.ru

11. DnektpoHHast 6ubnanoreka mo xuMuu. Kuuru u ananutudeckue o030psl. YueOHuuku. XKypHanbl. Yue6Hble 0a3bl naHHbIX. HoOeneBckue npeMun mno
xumun. http://www.chemnet.ru/rus/ elbibch.htm

12. Poccuiickasi TUCTAHIIMOHHAS OJIMMIIMAAA NIKOJHHUKOB 0 XUMHUH. [IMCTAaHIIMOHHBIC OJIMMITHA I 0 XuMuu. http://www.muctr.edu.ru/olimpiada/
13. XuMuueckas CTpaHWYka. MaTepuanbl omumnuaa no xumud. Onucanue onbiToB. CBOWCTBA 2IEMEHTOB. XMMHUYECKHE CBOICTBAa MUHEepaioB. ClioBaph
XMMHYECKHX TepMHUHOB. hitp://www-windows-1251.edu.yar.ru/russian/cources/chem/

14. Mup xumun. HekoTopele HampaBieHUS XHMUYECKOW Hayku: oOmias xapaktepuctuka. ONbITBI, TaOnuipbl. Benwkue XUMHKH: TOIBI JKHU3HH.
http://www.chemistry.narod.ru/
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8. JIucT KOppeKTUPOBKHU padoyeil NpOrpaMmabl.

n/n

Tema 3anarusa

(I)opMa opraHmsanuu

3aHATHH

Crnoco0bI BLISIBJICHUSA
o0pa3oBaTe/IbHbIX
pe3yJabTaToB

I[aTa NMPpOBEACHUA

IIo ni1any | MaKkTHYeCcKasn
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