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IMacmopT 10NMOJTHUTEIHLHOM 00111€00pPa30BATEILHON MPOrPAMMBbI

Ecmecmeenno - Hayunoii HanpaeieHHOCMU
Ooveounenusa «FOHBIA XUMHK)

1. Tun nmporpamMMsl 10 CTEMICHH aBTOPCKOTO BKJIaaa :MOANGHIIUPOBAHHAS.

2.11o HaIpaBJICHHOCTH :€CTCCTBCHHO-HAY4YHas.

3.110 ypOBHIO OCBOCHUSI COJIEPIKAHUS: O3HAKOMHUTEITbHASL.

4.Tlo YPOBHIO OpraHu3aliuu nenaromquKoﬁ JCATCIIBHOCTH: HHTCI'PUPOBAHHAA.

5.11o ypOBHIO OCBOCHHSI TEOPETHYECKOTO MaTepuasa: [03HaBaTe bHas.

6.11o ¢hopme opranu3anum IETCKUX 00bEAMHEHUI: TPYIIOBas padoTa.

7.TTo Bo3pacty o0yuenus nereit: ¢13 g0 15 get ocHOBHOTO 001Iero 06pa3oBaHus.
8.11o mprOpHUTETHOMY IIEJIEIOIAraHHIO: PA3BUBAIOIIAS.

9.T1o cpokam peanm3alu MPorpaMma: 1ro1ao0ydeHust

10.TIo macmiraby: yupexacHIecKas.

11.TTo xoHTHHTeHTY 00yJarOIMXCsl: 00IIast; VI OJAAPEHHBIX JAETEH; /IS IeTeH MOMaBIInX

B CJIOKHYIO )KM3HCHHYIO CUTYaIIHNIo

12.11o crenenu TBOPYECKOTO MoAXO0JAa: PCIIPOAYKTUBHO-TBOPYCCKAS.

13.Tlo crenenn peanu3sanyu MPOrpaMMBbL; PeATM30BaHa IMOJHOCTRIO. IIporpaMMa peannsyercs Ha
0aze MBOY COIII Ne 12




Conepxanue

Paznenl «KommiiekcOCHOBHBIXXapaKTEPUCTUKOOPA30BaHUsA: 00BEM,

L coj/iepaHue, IUIAaHUPYEMBbIE Pe3yJIbTaThI» C.4-23
1.1. [TosicuutenpHas 3amucka C4
1.2. HarmpaBneHHOCTh TPOrpaMMBbI C5
1.3. | HoBu3Ha, akTyallbHOCTb, I1€JarOrMYeCcKas 1e1eco00pa3HOCThb C5
IPOTPaMMBbI
14. OTan4uTeNbHasE 0COOCHHOCTh MPOTPAMMBbI C.S5
15. AJipeca nporpamMmsl C5
1.6. YpoBeHb MPOrpaMMbl, 00bEM U CPOKU peaiu3aluu C.6
1.7. | ®opmbl 0OyueHust C.6
1.8. Pexxum 3ansTuit C.6
1.9. Oco0eHHOCTH OpraHu3aIy Y4eOHOTO mporecca C.6
1.10. | Llens 1 3a1a4u IpoOTrpamMMbl C.7-8
1.11. | Conepxanue IIPOrPaMMBI. VY4eOHblit IUTaH JOTIOJIHUTEIbHON C.9-11
O61eobpazoBaTenbHOI 001Iepa3BuBaroIiel mporpaMMbl «HOHBIN XUMUK
1.12. | Conepxanuenporpammsbl. CoepxraHueydeOHOTOIIIaHAIOTIOTHUTEIHHOM C.12-20
o01meo0pa3oBaTesibHOM00IIepa3BUBaAIOIIECH
ITporpammsel «FOHBIN XUMHK»
1.13. | [InaHupyeMmble pe3yIbTaThl MPOTPaMMBI M CITIOCOOBI ONPEACTICHHS UX C.21-23
pe3yabTaTUBHOCTH
2. PaznenNo2. «Komruiekcopranu3amoOHHO-TIeJarOTHYECKUX YCIIOBUH,
Bxutrouatomuit GopMbl aTTeCTaIHI) C.24-34
2.1 KanennapHsiii yueOHbIH rpaduK JONOTHATEIHHOM C.24-29
O61eo0pazoBaTenbHON 001Iepa3BuBaroiel mporpaMmMbl «FOHBIN XUMUK»
2.2 VYcItoBHs peau3aiiy mporpaMmMbl C.30
2.3. | ®opMBI aTTeCTAIIUH YIAIIHXCS C.30
2.4. | OneHoYHbIe MaTepHAITBI C.31
2.5. | Meroanyeckre MaTepHAIIbI C.32
2.8 Cnucoxk nurepaTypsl C.33-34




Pazgea Ne 1. KoMiuieke 0CHOBHBIX XapaKTePHUCTHUK JOMOJHUTEIbHOI 00111e00pa3oBaTeIbHOM
o0mepa3zsuBawei nporpaMmmsl «FOHBIH XUMHK»

ITosicHUTENbHAA 3aIHCKA

- HANPAaBJIEHHOCTH(MPO(UJIL)IIPOTrPAMMBbI

[Iporpamma «}Onbr1it XUMHUK»-00pazoBaTeIbHASI, MOAUPUIINPOBAHHAS,ECTECTBEHHO-
Hay4YHAsSHAIPABIEHHOCTh, OPHUEHTUPOBAHHAs HAa AaKTHUBHOE MPHUOOIIEHHE JIeTeil K IO03HAHUIO
OKPY)KaOIIIEr0 MUPA, BBHIMOJTHCHHE PabOT HCCIIEIOBATENHCKOTO XapakTepa, PElICHHE Pa3HBIX THUIIOB
3aJla4, MMOCTAaHOBKY SKCIIEPUMEHTa, paboTy C NOMOJHUTEIbHBIMH HCTOYHUKAMH HH(POpPMAIH, B TOM
YUCJIE SJICKTPOHHBIMH.

- AKTYyaJIbHOCTH IPOrPaMMbI
OCHOBHBIMI/ICpeI[CTBaMI/IBOCHI/ITaHI/ISITBOp‘-IGCKOﬁaKTHBHOCTHHpaSBHTHHCHOCO6HOCT€I>'IyTIaIJ_IHXC$I$IBJI$IIOT
CSIPKCIIEpUMEHTaIbHBICUCCIIEIOBaHMIM3adauu. PerieHnenecTan 1apTHHIX3aJauMITPOBEICHUE3aHUMATETb
HBIXOKCIIEPUMEHTAJIbHBIX33JaHUHCIIOCOOCTBYETIIPOOY K ICHUIOMPA3BUTHIOYHUX YCTOHYHBOT OMHTEPECAK
¢busuke.BoponecceodyueHusApeatoTest IpooIeMbl JOMOIHUTEILHOTO 00pa30BaHus JETE:

® Opranu3anusi OJHOLUEHHOIO JOCYTa;

e Pa3BuTHE TMYHOCTH B IIKOJIBHOM BO3pAcCTe.

- HopmaTuBHbIE OCHOBAHUS U TPEeGOBAHUS K MPOTPAMMHOMY 00ecrie4eHUuI0 U

pPe3yJbTAaTHBHOCTH I0NIOJTHUTEILHOTO 00pa30BaHus:

* denepanbHOro 3akoHa OT 29 nekadps 2012r. Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit deneparuny,
*[lopsnka opraHu3alMM M OCYUIECTBIIEHUS OOpPa30BATEIbHOW JAEATEIBHOCTU 10 JIOMOJIHUTEIbHBIM
obmeoOpa3oBarenbHbiM Tporpammam (yTB. Ilpukazom MunucrepcerBa mpocBemienus Poccuiickoit
®enepauuu ot 09.11.2018r. Ne 196),

* [locranoBnenne ['maBHOrO rocymapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 N 28 "O6
yTBepKaeHnu caHuTapHblx npaBun CII 2.4.3648-20 "CaHuTapHO-3MHACMHUOJIOTHYECKHE TPeOOBaHHUSA K
OpraHu3alusM BOCHUTaHHUS M OOyueHHus, OTAbIXa U o370poBieHus nerei u Mmonoaexu". CaulluH
1.2.3685-21 «l'wrueHuveckre HOPMATHBBI M TPEOOBAHUS K OOCCIICUCHHIO OC30MACHOCTH | (HJIN)
0e3BpeHOCTH s 4enoBeka (akTopoB cpeisl obutanHus», (yrB. IloctanoBnenue ['nmaBHOTO
rOCY/IapCTBEHHOTO caHuTapHOro Bpaya Poccun ot 28.01.2021)

* MeTtoan4yeckiX PEeKOMEHJAIMH M0 MPOEKTUPOBAHUIO JOMOJHUTEIBHBIX OOIIepa3BUBAIOIIMX MPOrpaMM
(mucemo MO u H PO ot 18 Hos1Opst 20151, Ne09-3242)

* [TocranoBnenue ['1aBHOrO rocy1apcTBEHHOIO CaHUTApHOTO Bpaua Poccuiickoit Penepanuu ot 4 Ui
2014r. Ne4lr.MockBa OO yrtBepxkaenun CanlluH 2.4.4.3172-14 "CaHutapHO-3MHIEMUOJIOTHYECKUE
TpeOoBaHuUs K YCTpPOMCTBY, COJIEP’)KaHUIO
MOpraHu3alupeRIMapadoTbI0O0pa30BaTEeIbHBIXOPraHU3aIMII0IOIHUTENLHOTO 00pa3oBanus aeTei."

* KpaeBble MEeTOMUECKHE PEKOMEHAALNH 110 MPOEKTUPOBAHUIO JIOMOJHUTEIBHBIX 0011e00pa3oBaTeIbHbIX
obmiepa3BuBaroIuX Mnporpamm Pwibanesoit W.A., kaHn. men. Hayk, JOLEHT, 3aB. Kadenpoi
nonogHuTeNbHOT0 oOpazoBanus ['BOY «MuHcTuTyT pasButHs oOpasoBanus» KpacHomapckoro kpas OT
2020 .

°*.  VYcraB MyHMIMNAIBHOTO  OFOKETHOTO  OOIMIEOOpa3oBaTEIBHOTO  YUPSXKICHHS  CpeaHel
obmeoOpa3oBatenbHOM  ImKOIBI  Ne9  craHuiel  MapbhsHCKOW — MYHHUIMIIAJIBHOTO  0Opa3oBaHUs
KpacHoapmeiickuii pailoH, JOKajdbHBIE aKTbhl, PETJIAMEHTUPYIOLIUME OpraHu3aliio 00pa3oBaTEbHOTO
IpoLecca B YUpexACHUH.

YpoBeHb IporpaMmbl: 03HaKOMUTEIbHBII

AKTYaJIbHOCTb JaHHOW MPOrpaMMbl COCTOUT B TOM, YTO OHAa HE TOJIBKO JAeT BOCIHUTAHHUKAM
NPaKTUYECKHE YMEHHS M HaBBIKH, (OPMHUPYET HAYaJbHBIN ONBIT TBOPUYECKOW NESATEIBLHOCTH, HO U
pa3BUBaeT HWHTEpec oOOydarolmerocs K OSKCHEPUMEHTY, HAaydyHOMY TIIOMCKY, CIIOCOOCTBYET
CaMOOIIPEJICIEHUIO YYaIlIUXCsl, OCO3HAaHHOMY BBIOOpY mpodeccuu. Yyamuecss CMOTYT Ha NpakTHKe
HCIIOJIb30BaTh CBOM 3HAHUS Ha ypOKaxX XMMHUH U B OBITY.



IMenarornyeckass  1ejecoOO0Pa3HOCTH  3aKJIOYAeTCsi B TOM, 4YTO 0a30BBIH  Kypce
HIKOJILHOM MporpaMMbl MpelycCMaTpuBaeT MpakTHUYEeCKHe padOoThl, HO WX SBHO HEAOCTAaTOYHO, YTOOBI
3aMHTEPECOBATh yYalllUXCSi B CAMOCTOSITEIIbHOM TNPUOOPETCHUU TEOPETUYECKUX 3HAHUUW W
MPAKTUYECKUX YMEHHM M HaBBIKOB. J{71s1 3TOoro B Kypc «IlepBble maru B XUMUN» BKIIOYEHBI Hanboee
SIpPKUE, HaIJISIIHbIC, UHTPUTYIOIINE IKCIIEPUMEHTHI, CIOCOOHBIE YBJI€UYb U 3aMHTEPECOBATH YYaIUXCS
MPAKTUYECKOM HAYKOW XUMUEH.

B pamkax HamuoHampHOro mpoekTa «(OOpa3oBaHHME» CO3/laHUE IIEHTPAa eCTECTBEHHO-HAYYHOMN
HanpaBlieHHOCTH «Touka pocTa» IMO3BOJNIMIO BHEIPUTH B IporpamMmy LudpoByro iaboparopuio u
KayeCTBEHHO U3MEHUTH MPOIECC 00YUSHHS] XUMUH.

KonudecTBeHHBIE SKCIEPUMEHTHI TIO3BOJIAT IMOTYYaTh JOCTOBEPHYIO HH(MOPMALIUIO O TIPOTCKAHUU TEX
WIM MWHBIX XUMHYECKHX IIpolleccax, O CBoOMcTBax BemecTB. Ha oOcHOBe MOJIy4eHHBIX
OKCIIEPUMEHTAIBHBIX JIAHHBIX O0y4YaeMbleé CMOTYT CaMOCTOSITENIbHO JeaTh BBIBOIBI, 0000IIaTh
pe3yJbTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJEeT CHOCOOCTBOBATH IOBBIIICHUIO
MOTHBAIIMH O0YYCHHUS TKOJIbHUKOB.

OTJNYNTETbHOH  O0COOEHHOCTBHI)  JIAHHOW  O0Opa3oBaTEIbHOW  MPOTPAMMBI  SIBIIACTCS
HANPaBIEHHOCTh Ha (OPMUPOBAHHUE YUYEOHO-HCCIEIOBATEICKUX HABBIKOB, Pa3lIMYHBIX CIOCOOOB
NESATEIIbHOCTH ydalIuxcs .

HoBu3zna mnporpammepl. OTIMYUTEIBHOW OCOOEHHOCTBIO JAHHOTO KpYXKKa SIBJISIETCS
HAIpPaBIEHHOCTh Ha (hopMuUpoBaHHe Yy4eOHO-HCCIEA0BATEIbCKUX HABBIKOB, PA3JIMYHBIX CIIOCOOOB
JeSATETbHOCTH yYaIluXxcsl.

Anpecat nporpammsbl.llporpamma npegHasHayeHa i A€Ted MIKOJIbHOTO Bo3pactal3 — 15 jer.
MunumMaabHOE KOJIHYECTBO JeTel — 12 yenoBek, MakcuMajabHoe — 18 denoBek.

IIpakTuyeckass 3HAYUMOCTH HporpaMmbl. KpyXok cHnocoOCTBYeT pa3BUTHIO M TOIACPKKE
WHTEpeca y4aluxcsl K ACSITEIbHOCTA ONMPEIEICHHOTO HaIpaBJeHUs, Ja€T BO3MOXKHOCTh PaCIIMPUTh U
yrayOuTh 3HAHHS U YMEHUS, MOJIyY€HHBIE B IMpoliecce y4eObl, U CO3[aeT YCIOBUS ISl BCECTOPOHHETO
pa3BUTHUSL JIMYHOCTH. 3aHATHUS KPYXKKa SIBISAIOTCS HMCTOYHUKOM MOTHBALMHM Y4E€OHOW AESATEIHHOCTH
yualmxcs, JalT UM TIIYOOKHH SMOILMOHANBHBIA 3apsjl, CIOCOOCTBYIOT Pa3BUTHIO MEXIPEAMETHBIX
CBsI3CH, (OPMHUPYIOTCS TaKWe KadecTBa JIMYHOCTH, KaK IEICYCTPEMJICHHOCTh, HACTOWYMBOCTb,
Pa3BUBAIOTCS CTETHUECKHUE YYBCTBA, (POPMHUPYIOTCS TBOPUYECKHE CIOCOOHOCTH.

IIpeemcTBeHHOCTH, MpOrpamMmbl: J[aHHBII KypCc Jaer BO3MOKHOCTb IIKOJIbHUKAM
3aKpeNuTh W NPUMEHHUTh HAa INMPAKTHUKE IOJYyYEHHBIE 3HAHUS 110 XUMUHU.

YpoBeHb 00beM U CPOKH peajii3alMi NPOrpaMMbl: IIporpaMMa cocrapieHa Ha |1 roj o0ydeHus
Bcero 34 yaca.

Oco0eHHOCTH OpraHM3aluM 00Pa30BATEJBLHOIO MpoLecca: ydaluecs 00beIMHEHbl B JETCKUE
00BbEeTMHEHHUS C TIOCTOSTHHBIM COCTABOM, TPYIINa Pa3HOBO3PACTHAS.

®opmbl 00yUeHHs: IS TOCTHIKEHUS MOJIOKUTEIBHOTO pe3yiibTaTa 00y4eHHsI UCIIONIb3YETCsl OUHAas
¢dopma 00yueHHsI, BO3MOXKHO IMPUMEHEHUE JIEMEHTOB IEKTPOHHON M JUCTAaHIIMOHHON (GopM 00yueHHs
IIPU HU3KUX TEMIEPATYPHBIX PEKUMaX U KapaHTHHE.
Pe:xxuM 3aHATHH, NEPHOAUYHOCTD U NPOJOJIAKATEIbHOCTD 3aHATHI: 34 yaca B rof - | pa3 B Heneno.
Bce 3aHATHS 1O BHEYPOUHON JEATEIBHOCTH MPOBOAATCS IOCIE BCEX YPOKOB OCHOBHOI'O PACIHCaHWS,
IIPOJOJKUTEIBLHOCTD COOTBETCTBYET pekoMeHaanusam CaunlluH, 1. e. 40 munyT.
MecTo npoBeieHusi:  3aHATHS IPOBOIATCA B yueOHOM KabuHere xumun MbOY COILL Ne 12.
3nopoBbecOeperaroiias opranu3anus 00pa3oBaTeIbLHOIO Mpoliecca MpeanojaraeT uCrojab30BaHue Gopm
U METOJIOB OOyYeHHs, aJeKBATHBIX BO3PACTHBIM BO3MOXKHOCTSM  IIKOJbHHKA: IPAKTHUYECKHE
paboThI, SKCIIEPUMEHTHI U Oece/Ibl.
Buabl 1esite1bHOCTH: TIpeycMOTpeHbl TeopeTndeckue (204.) u npaktuyeckue 3aHaTus (144.).

Heab nporpammel:

@opMHpOBaHNE Yy YYalIUXCsl HAay4HBIX IPEJACTaBICHUNA O XMMHHU B IOBCEIHEBHOM KU3HU
yeJoBeKa uepe3 NpoOyKIeHHEe WHTepeca M pa3BUTHE MPO(ECCHOHAIBHBIX CKIOHHOCTEH K MpeaMeTy
XUMHUSL.

3agaun:



Oo0pa3zoBaTtenbHbIE:

e  PACIIMPUTH KPYro30p yYaAIIUXCS O MUPE BEIIECTB;

e HCHOJB30BATH TEOPETUUECKUE 3HAHUS MO0 XMMUU HA IPAKTUKE;

e 00y4nTH TEXHUKE OE30MACHOCTH IIPU BBIIOIHEHUN XUMHYECKUX PEAKIIHIA;

e chopMHPOBATh HABBIKH BBIMOJIHEHUS MPOEKTOB ¢ ucnonb3oBanueM UKT u nudposoro
000pyI0BaHNS;

e BBIIBUTH TBOPUYECKHU OJAPEHHBIX O0yUarOIUXCS U IIOMOYb UM IPOSBUTH CEOsl.

Juunocmuuie:

o Bocnuranue ycuauuBOCTH U CKPYIYJIE3HOCTU IIPU MPOBEICHUH UCCIIEA0BAHUIA;

o Bocnuranue akkypaTHOCTH 1pH paboTe B JIaOOPAaTOPHBIX YCIOBUSAX;

o Bocrnuranume  caMOCTOSTENbHOCTH  IpU  NPHHATHM  PEIICHMH U CIIOCOOHOCTH K

apryMEHTHPOBAHHOMY JIOKa3aTEIbCTBY COOCTBEHHBIX THIIOTE3;

o Pa3BuTue HaBBIKOB COTPYAHUYECTBA.
Memanpeomemnmnuie:

o Pa3BuTue ecTeCTBEHHOHAYYHBIX KOMIETEHIUH yyalinuxcs;

o PazButne criocoOHOCTEH K CAaMOCTOSTETLHOMY HAOIOCHUIO U aHAIH3Y;

o Pa3BuTHe HETPUBHAIBHOIO MOJIX0/A K PELICHUIO 33]1a4 110 XUMUHU;

o Pa3Butue nccienoBaTelIbCKUX HaBbIKOB;

Pa3Butue y ydammxcsi HaBbIKOB KPUTHUECKOTO MBILIUICHUS

CBsi3b cojiep:KaHusl MPOrpaMMbl BHEYPOUHOIi 1€eATEJIbHOCTH € Y4eOHbIMU
npeaMeTamMu:

Kypc BHEypouHOIl e TEIbHOCTH UICHHO U COEPKATENbHO CBSA3aH C 0Aa30BBIM KypCOM XHMUU U
MO3BOJISIET MOJAEPKUBATh B3aMMOCBS3 TEOPUM U MPAKTUKU, (OpMHpYeT YCTOWUYUBYIO MOTPEOHOCTH
MPUMCHATH IOJTYUCHHBIC 3HAHWA U HABBIKW B HOBCGI{HGBHOﬁ JKU3HU.

[IporpaMMa mocTpoeHa Ha OCHOBE Me:KNpeAMeTHOI uHTerpauuu ¢ Gu3NKol, MaTeMaTUKOU, OHOJIOTHEH
" JPYIrUMH €CTCCTBCHHO-HAYYHBIMH IIPCAMCETAMMU.

DopMbl 3aHSATHIA:

B 00pazoBaTeibHOM TIPOIECCE HCITOIB3YIOTCS Pa3IMdHbIe (POPMBI IPOBEICHIS 3aHATHS:
e Oecemnl;

e JICKIIWU;

e CEMHUHAapHI;

e TMPaAKTUYECKOE 3aHATHUE;
e  XUMHYECKHI SKCIIEpUMEHT;
e paboTa Ha KOMIIBIOTEPE;
e JKCKypCHH;
e BBIMOJIHEHHUE U 3aIIUTa IPOEKTOB.

Osxupaembie pe3yabTaThl
JInuHOCTHBIE pe3yJIbTaThl

® Pa3BUTHUC M10003HATEILHOCTH H (I)OpMI/IpOBaHI/IC HHTECpCCa K H3YUCHUIO NPpHUPOAbI MCETOAAMU
CCTCCTBCHHBIX HAYK;

® PAa3BUTUC MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH o6yqaloumxca;

e BOCIIUTAHUC OTBCTCTBCHHOI'O OTHOWMICHUSA K IIPUPOAC, OCO3HAHUS HCO6XO,Z[I/IMOCTI/I 3alllUThI
Oprxcafomeﬁ Cpeabl, CTPEMIICHHUSA K 31I0POBOMY 06pa3y KHU3HH,
® Pa3BUTUC MOTUBAIIUU K U3YUCHUIO B JanbHEHIIIEM PA3JIMIHBIX CCTCCTBCHHBIX HAYK.

MeranpeameTrHsblie pe3yabTaThl
e OBJIaJIEHHE CIIOCO0AMH CaMOOpPraHU3aluK y4eOHOW U BHEYPOUHOU JEATENbHOCTH;
¢ OCBOEHHE NPUEMOB MCCIIE0BATEIBCKON EATENBHOCTH;
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e (hopMUpOBaHKUE MPUEMOB PaOOTHI C HHGOPMAITHEH;

e Pa3BUTHE KOMMYHUKATUBHBIX YMEHHH M OBJa/IeHUE OIMBITOM MEXJIUNYHOCTHOM KOMMYHHUKAIUH,
KOPPEKTHOE BEJCHHE AMAJIOra M y4acTHe B JHCKYCCHM; ydyacTHe B pabOTe IpyNIbl B COOTBETCTBUU C
0003HaYEeHHOH! POJIbIO.

Bocnurare/ibHbIE pe3yJbTAThI:

e GOopMHpOBaHUE Yy TMOAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYXKAIOIIETO MHUpa U CBOUX CBS3EU C
HUM;

e (hOpMHUPOBAHHUE HKOJOTMYECKH OOOCHOBAHHBIX MOTPEOHOCTEH, MHTEPECOB, HOPM W MpaBHI (B
NEPBYI0 OYepeilb, T'YMAHHOTO OTHOLICHHS] K OKPY)KAIOIIUM JIFOJSM, >KMBBIM CYILIECTBaM, IPUPOIHOMY
OKPY>KEHHIO);

e AaKTMBHOE Y4acTue B mpupoiocOeperaroieii 1eaTeIbHOCTH;

e OCO3HAHHBIN BBIOOP 37J0pOBOT0 00pasa KU3HU;

e Pa3BUTHE SMOIIMOHATBHON CHEPHI, CIIOCOOHOCTH K COTICPEKUBAHUIO, COCTPATAHUIO;

e pa3BUTHE HACTOMYMBOCTH M BOJIM B JOCTIDKEHHM IIefieil camMooOpa3oBaHUS M yIyYIICHHS
COCTOSIHUSI OKPYKAIOLIEH MPUPOJHON CPEBL.

Conep:xanue nporpaMmal. Y4eOHBIH IVIaH 10NOJHHUTEIbHOI 00111e00pa3oBaTeIbHOM
o0mepazsuBaloueil nporpamMmsbl «FOHBIH XUMHK))

HanmenoBanue Tema 3aHATUA Dopmbl
No  [pasiena KosinyecTBo yacoB B —
11/11 NpakTH (onTpoILS)
Beerofreopust |
Paznen 1. BBOZIHOE 3aHATHE. 1 Onpoc
Beenenue. (24.) BeoaHnoe
1 > TECTHPOBAHUE
MecTo XUMUM B €CTECTBO3HAHUU 1 becena
Onpoc
Paznen 2. Bemectna. [Ipuemsl obparienust ¢ 1 becena
OJKCIIEpUMEHTAIbHBIE [BEILIECTBAMHU. rpa-BUKTOpHHA
OCHOBBI XUMHUH. (84.)
[IpaBua 6e3omacHOl paboOThI IpU 1 becena
[poBeIeHUH dKCrepuMenTa. TexHuKa [TpakTHyeckas
[TabopaTOpHBIX padoT. [paboTa
HarpeBarenbHble TPHOOPBHI. becena
[IpakTrueckas
padota
> YucTele BelecTBa, 0C000 YUCThIE 3 1
Beniectsa. [Ipumecu. Cmecn.
MeTo bl T03HAHUS B €CTECTBO3HAHUU. 1 becena
[IpakTrueckas
[paboTa
Bon Bona. PactBopsl. Mopckas u 1 becena
npecHas Boaa. buonornueckue [TpakTHyeckas
PKHTKOCTH [paboTa
MaccoBast 1011 pacCTBOPEHHOIO 1 1 becena
BEIECTBA, WK MPOLIEHTHAS [TpakTHyeckas
KOHIICHTPALUS BEIIECTBA B PACTBOPE padota
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HaCbIH_[eHHBIG 1 NCPCCHINICHHBIC

becena

pUMEHEHHE TIEPOKCHUIa BOIOPOIa

[PACTBOPBI. [IpoBepouHnas
pabota
Pasnen 3. MonenupoBanue becena
3HAKOMUMCS C MUPOM
HaHOYACTHI]
(84.) Ctpoenue BemecTa. Pasmepsl yacTu.
HanouyacTunel
KosmoniHbie CUCTEMBI: TIOYBA, TJIMHA, becena
[IPUPOJHBIE BOJIbI, BO3AYX JbIM, [IpakTrueckas
MUHEPAJBI, XJIeO, MOJIOKO, MacIIo, pabota
KpoBb...KomionaHele U HCTHHHBIE
[PACTBOPBI
MeTobl U CpeicTBa SMITUPUUECKOTO becena
MCCIIEI0BAHMS [IpakTrueckas
paboTa
Kak cTeneHp M3MelIbUeHHOCTH BIUSET becena
Ha OOIIYIO TUTOMIA (b COMPUKACAIONIUXCSI SBammra
UaCTHUIL [TPOCKTOB
HanooO0BeKThl 1 00YCIOBIEHHOCTH HX torosoe
[YVHUKAJIBHBIX CBOMCTB PE3KUM TeCTUPOBAHUE
YBEJTMUEHUEM TUIOLIAJAN [IOBEPXHOCTH
4aCTHII
Paznen 4. l1os. Bosromka ioma. Mox u3 antexu Onpoc
X1Mus Ha cTpaxke BsoaHoe
310pOBBS. (64.) TeCTUPOBAHUE
«Mapranmoska». [lepmanranar kanus becena
Omnpoc
[lepexucs Bogopona. CBoicTBa U becena

rpa-BUKTOpUHA|

ALleTHIICATUIIIIOBAs] KUCIIOTA. becena
|AckOpOMHOBasI KUCTIOTA [IpakTuueckas
[paboTa
«3eneHkay Wi OpUUTMAHTOBBIN becena
3ETIEHbIN [IpakTnueckas
paboTa
«MBLIO yyecHOE»
Pasznen 5. Caxap, KpaxmaJ, LeJUII0JI03a — becena
X UM TTUTIH [POJICTBEHHUKHU TJTFOKO3BI [IpakTrueckas
(54.) abora
ATTIOMUHUI: BEITMKUI U y’KaCHBIN becena
[IpakTrueckas
padota
[YKCycHast Kuciaora becena
[IpakTrueckas




padota
«CoseHas Hala >KU3Hb) 1 becena
[ IpoBepouHas
pabota
Bpen autpaTtoB: Mud uinm npasaa 1 becena
Pa3nen 6. Dman evibopa memvl, NOCMAHOBKU Yelu, 1
PaGora Hax zaday ucciedo8anus .
[IPOCKTaMH. Oman 6b108UNCEHUSL 2UNOME3bI. becena
(54.) 1 [TpakTHyeckas
11 5 pabota
Dman naanuposanus nymu becena
DocmudiceHus yeneu uUccied08amenbCKux 1 [IpakTuueckas
(npoexmuuvix) pabom u 8v1O0pa [pabota
HEe00X00UMO20 UHCIPYMEHMapusl.
Dman npogedenusi yuebH020 becena
uccedosanus (Npoekmuou pabomst) ¢ BammTa
NPOMENCYMOUHBIM KOHMPONEM 3d 1 [TPOCKTOB
[XOOOM 8bINOIHEHUS U KOppeKyuell
e3V1bMmamos.
Dman opopmaenus, npedcmasnerus ToroBoe
(3awumsi) NPOOYKMa NPoeKmHuou 1 TeCTUPOBAHUE
pabomol
NTOI'O: 34 (18 16

Conep:xanue nporpammbl. Coaepixanue y4eOHOro IiiaHa  J0MOJHUTEIbHOI
o0meodpa3oBaTeJbHOH NPOrPaMMbI
«FOHBIH XUMHK»

HosicuuTeabHad 3aNMCKa
- HANPaBJICHHOCTh(NPOG UL )IPOrpaMMBbI

HporpaMMa «HOHBII XI/IMI/IK))'O6pa3OBaTeJ'IBHa}I, MO,Z[H(i)HHHpOBaHHaSI, C€CTCCTBCHHO-Hay4YHast
HAIpaBJICHHOCTb, OPUCHTUPOBAHHAA Ha AKTHBHOC HpI/IO6H1€HI/I€ neTeﬁ K IMO3HAHHIO OKPYKaroIICro
MHpa, BBIIIOJIHCHUC pa60T HCCICAOBATCIILCKOI'0 XapaKTepa, pCIICHNUEC PA3HbIX THUIIOB 3a/1a4, ITIOCTAHOBKY
OKCIICPUMCHTA, pa60Ty C JOITIOJTHHUTCIBbHBIMHA HCTOYHHKaAMHU I/IH(l)OpMaIII/II/I, B TOM YHUCJIC DJICKTPOHHBIMHU.

- AKTYaJIbHOCTh IPOrPaMMBbI
OCHOBHBIMHU CpEACTBAMM BOCHHUTAHUSI TBOPUYECKOM aKTHBHOCTH U PA3BUTHS CIIOCOOHOCTEN ydallluxcst

SBIIAIOTCS OKCIIEPUMEHTAIbHBIE HCCIENOBAaHUS W 3agaud. PeleHne HeCcTaHAApTHBIX 3aqad U
HpOBeI{eHI/Ie 3aHUMATCIIBHBIX 3KCHepI/IMeHTaHBHBIX SaﬂaHI/Iﬁ CHOCO6CTByeT HpO6Y)K)IeHI/IIO 158 pa3BI/ITI/IIO
HUX yCTOMYMBOTO MHTEpeca K (usmke. B mporecce 00ydueHus pemaroTcst mpodaeMbl TONOTHUTEIBHOTO
o0pa3oBaHMS ICTEH:

® OpraHu3anusi MOJHOLEHHOTO JJ0CYTa;

e Pa3BuTHE IMYHOCTU B IKOJbHOM BO3pacTe.

HNHcTpyKkTax Mo TeXHUKe 0€30MacHOCTH MPOBOIUTCS HAa KKOM 3aHITHH MIEpe]] TIPOBEACHUEM
AKCIEPUMEHTA.
Bpenenue
Beoonoe 3anamue. 3HakOMCTBO yJalIuXCsi C HOBBIM Y4€OHBIM KYPCOM BO BHEYPOUHOU JEATEITHHOCTH.
Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxJIeHUE XUMUU Kak HayKu. CBsI3b XUMUU C TPAKTUYECKON
JKH3HBIO YEJIOBEKa.
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Ilpakmuueckan uacmep.

Co3zmanue mo3HaBaTeIbHBIX KPOCCBOPIOB U APYTMX MHTEPAKTUBHBIX yrpakHeHui Ha LearningAps.org
un MyTest.

OKclepUMEHTalIbHbIE OCHOBBI XUMHHU

Bewecmea. Ilpuemul oopawienun c eeujecmeamu.

N3yueHne npaBui TEXHUKU O€30MIaCHOCTH, IPEAYNPEXKIAIOLIMX U 3allpelarolinX 3HaKkoB. [lepBas
nomouib. [IpoTrBoONIOXKapHbBIE CPEACTBA 3AILUTHI.

3HaKOMCTBO C BELIECTBAMH, BCTPEUAIOILMMHUCS B OBITY: HOJIHAsl HACTOMKA, ME/lb, ATFOMUHUH, COJIb,
IUILEBas COAA, IMMOHHAs KUCIIOTA, YKCYCHasl KUCJIOTA, BOJIA, MEAHBIN Kynopoc. OTinuyue BeuecTB o
(U3uUEeCKUM CBOMCTBAM: arperaTHoe COCTOSIHUE, LIBET, 3aIax, BKYC, pacTBOpUMOCTh. [IpaBuia xpaneHus
BEILECTB B JJabopaTopuy. TOKCHYHOCTD BEIIECTB /IS JKUBBIX OPraHU3MOB OIIPEEIAETCS UX
XUMHUYECKHMH CBOMCTBAMH, UX CIIOCOOHOCTBIO BCTYNATh B XUMUYecKue peakuuu. [IposBienus
TOKCHYHBIX BELIECTB y YEJIOBEKA: XMMHUYECKHH 0KOT, pa3[pa)keHue CIU3UCTBIX 000JI04YeK, KaTap
JIBIXaTEJIbHBIX ITyTEH, allJIepruuecKUe peaKkuu, OCTPbIe 1€PMATUTHI, KAHLIEPOTEHHOE JAEHCTBHE,
HOpa)KE€HUsI OPraHOB, BO3MOXKHOCTb JIETAJIbHBIX McX00B. [IpaBuna or6opa BewiecTs (TBEpAbIE,
HOPOUIKOOOpa3HbIe, )KUAKHIE, BOJHBIE pAaCTBOPHI, 0CO00€ BHUMAaHUE — PadOTa TOJIBKO C MAJIBIMH
00beMaMH BEIIIECTB).

Tecm Ha ocHOBe 3aanuil u3 oTKpbIToro 6anka ®UIIU (paznen «MeToapl O3HAHUSY)

IIpasuna 6esonacnoii pabomoel npu npogedenuu sxcnepumenma. Texnuxa 1abopamopuvix pabom.
3HAKOMCTBO C JJaOOPATOPHBIM 000PYIOBAHUEM: CTCKIISTHHAS MTOCYAa (XUMHUYECKHE CTaKaHBI, KOJIOBI,
BOPOHKH, JEIUTEIbHbIE BOPOHKHU, MEPHAs IIOCY/ia), BEChI, LITATUBBI 11 IPOOUPOK U MPUOOPOB,
HarpeBaTeNIbHbIN MPHOOP-CIIUPTOBKA, (papdopoBas mocyaa (BbITapUBATEIbHBIC YAIIKH, THTJIH, CTYIIKH,
HITIATEeNN) U Jp.

Be3zonacnas paboTa co cTeKIoM, MpoOKaMu (IeMOHCTPANHS PE3KH CTEKIISTHHBIX TPYOOK, UX HarpeBaHHS
JUISL ©I3BMEHEHHS ()OPMBI).

Ilpaxmuueckas uacmeo.

C6opxka npudopa ams nosryueHus razos. [IpoBepka Ha repMeTHUHOCTh. 3aKpeIIeHue ero Ha ITaTHUBE.
Pucynox mpubopa npu nomouu tpadapera.

Hazpesamenvnvie npubopeul.

CnuptoBka. ['azoBas ropenka. [lnntka. Boasinas Oans. HaznaueHue HarpeBaTesIbHBIX TPHOOPOB.
W3yueHne CnMpTOBKH: COCTaBHBIE YaCTH U UX (DYHKIIHSL.

['oproyee TomIMBO A1t CHUPTOBOK: 3TUIIOBBIN cIUPT. OCOOEHHOCTH peaKluy TOPEHMS: BbIJICJIEHUE TeTia
u ceeta. Cyxoe roprouee

[IpaBuna HarpeBaHus IPOOUPOK C BOJHBIMH pacTBOpamH (IIpeiBApUTENIbHBII POrpeB BCei
MIOBEPXHOCTH, 00s13aTeIbHbII HAKJIOH MPOOUPKH, OTBEPCTUE MPOOUPKH «OT ceOs1», 3aKperieHne
JeprKaTelis MpoOUpPKH).

Hcnonp3oBaHue TUIJIEH TPU NPOKaIMBaHUU BenlecTB. Ha3HaueHnue onepanuy NpoKaauBaHus.
Ilpaxmuueckas uacmeo.

N3y4eHne miaMeHu. PUCYHOK IIaMEHH.

COopka npubopa /it BINapuBaHUsI COJIM (KOJIBLIO HA IITATUB, BhIIIAPUBATEIbHAS YalllKa, BOJIHBIN
pacTBOp COJIM, CIUPTOBKA). PucyHnok npubopa npu nomouu tpadapera.

Yucmole eugecmea, ocobo uucmole geujecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKHU BEIIECTB OT
npumMmecei u pasaenenus cMeceil. @unprpoBanue. [leperonka. Kpucrammmsamnus. Pazgenenue ¢ momoupro
MarHura, JeJIUTeNIbHOI BOPOHKHU

Ilpakmuueckas yacmeo.

1 BapuaHT: cMech PeYHOro MecKa U caxapa.

2 BapUaHT: CMECh PEYHOTO0 MeCKa U TOBAPEHHOM COJIH.

CocTaBuTh cCXeMy IOCIIEI0BATEILHOCTH ONepanuil (pacTBopeHune, GUiIbTpoBaHuE, BhIIAPUBAHUE).
CpaBHUTB M 00CYIUTH PE3YIbTATHI IBYX BapuaHTOB. OOpaTuTh BHUMaHHE HA CMECh caxapa M necka (y
HEKOTOPBIX YalIKK MOKPBUIUCH KOPUYHEBOM Maccoif), Ha BAXKHOCTh YCIIOBUN ITPOBECHHUS
JKCIIEPUMEHTA, B JAHHOM CJlydae Ha CBOEBPEMEHHOE ITPEKPAILIEHUE HArpeBa.

Memoovl noznanus 6 ecmecmeo3HaHuu.

Habmonenue. DxcnepumenT. MoenpoBaHue.
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YcnoBus npoBeieHUst HAOMIOEHUS KaK OCHOBHOTO METO/a MO3HaHUs. MBICIUTEIbHBINA U peatbHbIN
AKCTICPUMEHT. Y HUBEPCAJIbHbBIE 3HaHUS Y€JI0BEUECTBA HA OCHOBE HAOMOAcHUSI. DU3NUECKHE U
XUMHYECKHE SIBJICHUS.

Ilpaxmuueckas wacme.

BpoyHoBcKoe nBHKEeHUE O MUKpOcKorioM. OOHapyKeHHE )KUpa B CEMEHAX TOJICOTHETHUKA.
O6HapyxeHue kpaxmaia B kaprodene. OOHapyKeHHE YIJIEKHUCIIOro ra3a B BBIILIXaéMOM BO3IyXE.
JloGaBnieHre TMMOHHOMN KHCIOTHI B 4aid. OopmiieHne paboThlI.

HazBanme omnmiTa Kax BBITIOJHSIIH Yro

Ha0JII0 1aIIH

OOpaTuTh BHUMaHUE HA MPAKTUYECKHE 3a/IaHUs POILIBIX 3aHATUN. AKIEHTUPOBATh, YTO METO/T
HaOJI0IeHUS] — OCHOBHOM METO/] IIO3HAHMS.
Booa. Pacmeopwi. Mopckas u npecnas 6o0a. buonocuueckue scuokocmu: KpoBb, TUMQa, KIETOUHBIH COK.
DKooruyeckre npoodaeMbl BOABI. DIEKTPOIPOBOJHOCTh KaK CBOMCTBO PACTBOPOB AJIEKTPOIHUTOB
(mpaBmIIa 6€30TIACHOCTH C JIEKTPOIIPHUOOpaMu).
Ilpaxmuueckas wacmeo.
Omnpenenenue ¢ IOMOILBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHE HaXOJUTCS
JUCTWIIMPOBaHHAas BoJa. JlaHbl Tpu pacTBOpa: pacTBOp MTOBApEHHOM COIM, PACTBOP caxapa,
JUCTUWIMpOBaHHas Boja. OdopmiieHue padboThl.
| HazBanue pactBopa | Yro Habur01aeM (3aropacTest JIaMIIOUKa HIlY

Kak pacnio3naTh: B KakoM cTakaHe — AMCTUJUIMPOBAHHAS BOJa U pacTBOp caxapa. JlOIKHbI IPEASIOKUTh
JIBa cr1oco0a: opraHoJenTUYECKUH U BhIIapUBaHUE.

[IpoexT «M3roToBneHne caMoAeIbHOr0 MPUOOpa AJISt KCCIESTIOBAHUS IIEKTPOIPOBOJHOCTH PACTBOPOBY
Maccosas 0ons pacmeopennozo eeujecmea, uiu NPOYeHmHasi KOHYEeHMpayus eeujecmea 8 pacmeope.
B3gemmBanue. PasHoBeckl. HaBecka. MepHas mocyna (MepHbIe CTaKaHbI, KOJIOBI, IUIHH/IPHI).
IIpaxmuueckas wacme.

[IpurorosneHne pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHON KOHUEHTPALIMH.

[TpuroroBneHue MUITyYero HAUTKA U3 MUIIEBOI COJIbL, IUMOHHOM KMCIIOTHI, caxapa U aCKOpOMHOBOH
KHUCJIOTBI: Ka)k/1asl TpyIIa ONpeesiseT KOJIMUECTBO BELIECTB Ha cBOe yecMoTpeHue. CpaBHEHUE U
00CyX/ieHUe IPUTOTOBJIEHHBIX HAITUTKOB C T.3p. BKyca, (pukcaluu Habro1aeMbIX 3 PEeKTOB, pacueToB
WJIM BBITIOJTHEHUS «HA TJI1a30K», SKCIIEPUMEHTAIBHON KYIbTYPBHI.

Hacvuyennvie u nepecvluyennvlie pacmeopeol.

Memoouxa svipawusanus kpucmanios. Monokpucrami. Kpucrammueckue apyssl. YTo Takoe
«3aTpaBKay.

JleMoHCTpalys MepechIIeHHOI0 pacTBOpa aleTara HaTpHsl.

IIpaxmuueckas uwacmeo.

[IpuroToBneHue HACHIIEHHBIX U MEPECHIEHHBIX pacTBOPOB. [IpUroToBiieHNEe BOJHBIX PACTBOPOB
MEIHOI0 KyIopoca, XJIOpua HaTpHs, caxapo3bl Ul BeIpallliBaHUs KpUCTAJIIOB. BeIpamuBanue
KPHCTAJUIOB U3 PACTBOpPAa KAMEHHOW COJIM M HOJUPOBAHHOMW COJIM: €CTh JIM pasHuua. [Touemy mis
BBIpAlIMBaHMUs KPUCTAJUIOB KAMEHHAs COJIb JIy4dlle, 4eM HoAupoBaHHas. [lonydeHne okpaleHHbIX
KPHUCTAJIJIOB COJIM C UCMOJIb30BAaHUEM MUILEBBIX KpacuTesneil. BrlpalinBanyue KpucTaijaoB METHOTO
KYIIOpOCa U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3HaKOMHUMCS C MUPOM HaHOYACTHI]

Mooenuposanue. Mojenu B ecTeCTBO3HAHUH (TTI00YC, KapThl, PU3HMUECKUE MOJIETH, OMOIIOTHYECKHE
MYJISKH, KpUCTaNINYeCKUe perieTk). MoJien aToMoB U MOJIEKYJI B XUMHH.

Ilpakmuueckas yacmeo.

N3roTorneHune Moeneil MoJIeKys U3 MOAPYIHBIX cpencTB. PaboTa BooOpaxkeHusI.

Cmpoenue sewpecmsa. Pazmepol wvacmuy. Hanouacmuyubi.

IIpoexmmuas 3adaua Ne 1. Kak y3HaTh IpUMEpPHBIE pa3Mepbl BUTAMUHHOTO JIpaxke «YHIAEBUTY, «PeBuT»,
YIIaKOBKH KOTOPBIX PACIIONIOKEHBI Y BaC Ha CTOJIaX, HE OTKPbIBasi OaHOYEK.

IIpoexmnas 3aoaua Ne 2. Y Bac Ha cTojIaX HaxOJATCsl MEPHBIA LUIHH]IP, KOJI0a ¢ BOJI0H, BEChI
PBIYXXHOTO THIIAa C HAOOPOM pazHoBecoB. [IpeokuTe crocoOb! ONpeaesieH s pa3MePOB MOJIEKYJT BOJIBI
(MpakTUYECKUN U TEOPETUUECKUIN).
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Bonpoc: OTHOCUTCS T MOJIeKYa BOJbI K HaHOYacTuiam? [louemy BUpYCHI Ha3bIBAIOT HAHOPOOOTAMU?
Konnouonwvie cucmemvi: nousa, enuna, npupoomvie 600bl, 8030YX OblM, MUHEPATbL, X0, MOIOKO, MACIO,
Kposb ... Konnouonwvle u ucmunnsie pacmeopel. Ontuueckue cBoiictsa: «adpdext Tunnansy, «iBaeHue
UCKPSIIMXCS ciioeBy». Kommonanbie 4acTUIbI U UX pa3Mepbl. Dxcnepumenmanvuas 3adaya Ne 1. Ha
CTOJIaX: JIa3epHasl yKa3Ka M Ja3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBa XUMHUECKUX CTaKaHa: B OJTHOM
3aBapeHHBIN MAKETUK Yasi, B IpYroM — yucTas Boja. [Ipomyctute myd na3epHoro ¢poHapuka yepes
CTakaHbl. B kakoM cTakaHe, I0-BallleMy MHEHUIO, HAXOAUTCS KOJuTouHas cucrema? Ha uem
OCHOBBIBAeTCs Ballle MPe/IoI0KeHue?

Oxcnepumenmanvras 3aoaya Ne 2. Bam Beiganbl pacTBopsl anerara ceutiia Pb(CH3COQO),; u noauaa
kanus K1, mraTus ¢ mpobupkamu, COUPTOBasi TOpeka, mpooupkoaepxkaresb. B mpobupky HanenTe 2 Mi
pactBopa KI (BeicoToii 2 cM) 1 3atem mpuieiite 2 mit pactBopa Pb(CH3COO), . O6pasyercs KenThii
ocasok. Harpeiite mpoOUpKy A0 pacTBOPEHHSI OCa/IKa. 3aTeM OXJIAAUTE MPOOUPKY OKOJIO 2-3 MUH U
MOMEIIaeM B COCY/ C XOJIOHOM JiessHOM Boaon. Uto Habmomaere? UTo MPOUCXOIUT MPU BCTPSIXHUBAHUH
npoOupku?

WTak, BBl TOJIBKO YTO OOHAPYKUIIU PA3INYUE MEKIY UCTUHHBIMU PACTBOPAMHU U KOJUIOUIHBIMU
pactBopamu. B mocnenHux Bbl HAOMIOJAM MPOSBICHUE ONTHYECKUX 3P hekToB: «dddext Tunnamsa»
(9kcr. 3a1. Nel) U «sIBJIeHHE UCKPSIIUXCS clloeBy (dKCI. 3a1.Ne2).

Bomnpoc: Kak nokazare, 4To MbUIbHBIN pacTBOp sBIsieTCS KoymouaHou cuctemoit? (Ilo paccesnuro cBera
B pacTBOpe -KOoHycC TunHmamns).

UTO MpOMCXOIUT €CIIU B MBUIBHBIN pacTBOpP 100aBUTH MoBapeHHYI0 colib? ([Ipo3paunblii mpexie pacTBOp
PE3KO MYTHEET, 00pa3yI0TCs KPYIHbIE XJIOMbsI). 3HAKOMCTBO C SBJICHUSMHU KOATyJIALUU U BbICATUBAHUS.
Ilpoexmnas 3a0aua Ne 1.]IBa yueHNKa IPUTOTOBUIIM CMECh U3 PACTUTEIBHOIO Macila U BOJIbI: 100aBUB
MOJIOBUHY YaiiHOM J105kKU Macia B 200 mut Boapl. OJIMH U3 HUX YTBEPKJAET, YTO MOJIYyYEHHAs! CMECh
SBJISICTCS] KOJUTOMIHBIM PACTBOPOM, a Apyrou 3to orpunaet. Kro mpas? CBoil OTBET HILTIOCTPUPYUTE
cHUMKaMu Ha MoOmibHOM Tenedone. (IIpaBbl 00a yuenuka. Bee 3aBUCUT 0T 0coOeHHOCTEH
NPUTOTOBIIEHHUS cMecH. Eciu mpocTo pa3Meniate Macio B BoJe, TO KOHyc THHIasA He HaOmoqaeTcsl.
Ecnu e akTuBHO B30anThIBaTh CMECH B TEUEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TAKOM
pacTBOpe XOPOIIO BUJEH KOHYC PACCESIHHOTO CBETA, TO €CTh MOSBISIFOTCS MEJIKOAUCIIEPCHBIC YaCTHIIBI
Karesek mMacia).

BbIBOI: KOJUTOUIHBIE PACTBOPHI MOXKHO OOHAPYXKHUTH IO ONITHYECKOMY TecTy «dddekT Tunmamsy,
KOTOPBI 0OHAPYKUBAETCS, €CITHM KOJUIOMIHBIC YaCTUIIBI HE TTPEBBIIIAIOT TUANa30H HAHOPAa3MEPOB.
Memoowvl u cpedcmea sMNUPUYECKO20 UCCTIEO08AHUS.

Ha npenpinymmx 3ausaTusx Bel BBIMOTHSUIIN SKCIIEPUMEHTaIbHbIC U MPOEKTHBIE 3a1aun. Kak BBl gymaeTe,
KaKHe METOJIbI HCCIICIOBAHUS BBl HCIIOTH30BAIIN?

1. HaGmonenue. 2. Dkcniepument. 3. M3mepenue. 4. CpaBHeHue

BcnomuuTe 331aHUS, TPOCMOTPUTE CBOM 3aITUCH M IIPOKOMMEHTHUPYHTE MX C TOYKH 3PCHHS
UCTIOJIb30BAaHHBIX METOJIOB HCCIeI0oBaHuUs. UeM BBI MOJIb30BATUCH, YTOOBI PEIIUTH MTOCTABIEHHYIO MEepe/
BaMH MMPoOJIeMy.

Ilpoexmnas 3a0aua Ne 1. Haiinute, yeMy paBHa IUIOTHOCTb aJTFOMHUHHUEBOM (DOJIBIM U METHON WU
CTaJIbHOH OOJIBAaHKHU HETpaBUIbHON (hOPMBI, KOTOPBIE JIeXKAT Ha BalIUX cToNax. Maer oOcyxaeHue.
JIOmKHBI PEJUI0KUTD IIJIaH PEIICHUS dTOW 3aauu, OPEACTIUTh Kakiue He0OX0 UMbl U3MEPUTETHHBIE
npuOOPkI 1715 pelIeH sl 3TOM 3a1a4u.

CpaBHUTH HaiiIeHHOE 3HAUEHUE TNIOTHOCTH AIFOMUHUS, MEH UJIH CTAJM CO CIPABOYHOMN BEIUMYUHOM.
Kax cmenens usmenvuennocmu enusem Ha oowyio niowjaos conpuxacarowuxcs yacmuy. OObeMHbIE
B3pBIBBI HA MYKOMOJIBHOM 3aBOJI€, APEBECHO-CTPYKEYHOM TpeanpusitTiu. [louemy Helnb3s NCIOIB30BaTh
OCH3HH 151 pOIKUTA POB. BCIIOMHHTE «UTO TaKOE IIIOMIAY, «EIMHUIIBI N3MEPEHUS TUTOIIAIN.
Ilpoexmnas 3a0aua Ne 1. Y Bac Ha cTojax HaxonsaTcs 1100 Kyouk PyOuka, 1160 ManieHbKasi yakoBKa
caxapa-padunana. Haiigure rutomans menoro Kyoruka v O0MIyIO IUIOMIAAb 9 MaIbIX KYOHMKOB, U3 KOTOPBIX
COCTOMT OOJBIION KYOUK; MIIH IIEJION YIAaKOBKH caxapa U OOIIYIO TUIOMIA/lb BCEX KYCOUYKOB caxapa B
ynakoBke. CpaBHUTE 3HAYCHHUSI TUIOIIAIM LIETI0N GUTYPBI U CyMMapHOM mutomaau ee yactei? Kakyro
3aKOHOMEPHOCTH MBI MOKEM HaOII01aTh?
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Hanoobvexmul u 00yc1061eHHOCMb UX YHUKATLHBIX CEOUCME PE3KUM YEeaudeHuem niouaou
nO8epXHOCMU Yacmuy: HAHOYACTHUIIbI, HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH,
JEHJPUMEDPBI, IICOJTUThI, KBAHTOBBIE TOUKH.

Ilpoexmnasn 3a0aua Ne 2. Yxo nocst umeet jymHy 12-13 MM, a yactunia maraeruta Fe304 — 20 am.
VYBenmnubte ux B | Mumuapa pas. C kakuMu 00beKTaMu BBl TeTieph Oy/eTe ux cpaBHuBaTh? Kakue
buznyecKkue BeIMYUHBI U3MEHSIOTCS PU U3MEHEHUH JIMHEHHBIX pa3MepoB?

Ilpoexmnas 3a0aua Ne 3. Ckonbko nuctoB Oymaru A4 Boiiger B crakan o0bemom 100 mi?

Kaxxmoit rpymme BoIIaHbl JIUCTHI OyMaru A4 u xumuueckue crakanbl o0bemom 100 mur. Kaknas rpyma
UIIET OTBET Ha ATOT BOIMPOC.

[IpennaraeM moMoIIb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMard BOIIUIO B OJIMH CTaKaH?
Haiinure momanb oTeabHOro Jincta A4 1 mioiaib NOBEPXHOCTH XMMUYECKOr0 cTakaHa. Haiinute
CYMMapHYIO IUIOMIAh KOMKOB OymMaru, HaXOASIIUXCs B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTEIHHO OOJIBIIIE IJIOUIAN TOBEPXHOCTH CTaKaHa.

Kakum 06pa3oM MbI yBETHUMIN CYMMapHYIO TUIOMIA (b TOBepXHOCTH Oymaru? (Y MeHbIIIeHHEM 00beMa
OJIHOTO JIUCTA)

Hanoobvexmul u 00yci1061eHHOCMb UX YHUKATbHBIX CEOUCME PE3KUM Y8eaudeHuem niowaou
NOBepXHOCMU Yacmuy: HAHOYACTUIIbI, HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH,
JEHJPUMEDPHI, IICOJUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3a0aua Ne 4. Haiinurte miomass cBoel YepermHoi KOPOOKH M CPABHHUTE €€ C TIJIOMIA b0
TIOBEPXHOCTH GOJIBIINX MOTyIIAPHii U YepernHoi KopoOku, ecnu S(kopa 6.1m.) = 2500 cm? . S(u.x)=4mr?/2,
rae r=C/2m.

OO0mbscHeHne: O60bIIast MIIONIAIh OOJNBIINX MMONYIIAPUNA OOBSICHACTCS HATMYHMEM MHOTOYHCIICHHBIX
CKJIQJIOK.

Oxcnepumenmanvuas 3a0ava. Ha cTonax HaXoJsATCs CTaJIbHAsl KHOIKA, KEJIE3HbIN T'BO3/b, KyCOUYEK
MEJIHON POBOJIOKU, ME/IHAsl CKPEMKa, TPaHyJIbl AIFOMUHUS U LIMHKA, IITaTUB C MPOOUPKAMU, COJISTHAS
kucioTa. [lomecture npeioxkeHHbIe Tejla Ha JHO MPOOUPOK U J0OaBbTE 3aTEM COJIIHYIO KUCIIOTY
(BpICOTA CTOJIOA YKMIKOCTH PUMEPHO 1,5¢m).

Onumwmre, 9T0 BBl HAOIOIaETe B KAXKIOW U3 TIPOOHUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSJIOM HANPSHKEHUM METAIIJIOB.

Ha3zBanue o0nexTa Hazpanue meranna, u3 Yro HabmromaemM JIleBee unn
KOTOPOTO clieJiaH 00BEKT npaBee
OTHOCHUTEJIBHO
Hj> B an1/xum
pAny

BriBOA: C KHCIIOTOM B3aUMOJICUCTBYIOT METAJIBL: ..........

C KACIIOTOW HE B3aUMOJICUCTBYIOT METAILIBL: . .......
- 3aganue no yueOHnky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.
- C KaKuM BBI CTOJIKHYJIHCh TpOoTUBOpeurneM? Menb U cepedpo B HAHOCOCTOSTHUSIX CIIOCOOHBI
B3aUMOJICCTBOBATH C KUCJIOTAMH. Y BEJIMUEHHUE TIJIONIA I TTOBEPXHOCTH PEArUPYIOIINX YACTHUIl BIUSIET HE
TOJIKO Ha CKOPOCTh Peakiu (00beMHBIE B3PBIBbI), HO U HA XapaKTep XUMHYECKUX CBOMCTB.
IIpoekT «B mouckax KOJUIOUIHBIX PACTBOPOB
XUMHS Ha CTPaXe 310POBbsI.
Hoo. Boseonxa tioda. Hoo uz anmexu.
Ilpakmuueckas yacmeo.
N3roToBieHne Moieu MOJICKYJIbI HoJa. DIeKTpoHHas, rpaduyeckas popMya ioaa
[Ipoekt «ObHapykeHue KpaxMaia B MPOIYKTaX MUTAHUS.
«Mapzanyosexay. [lepmaneanam xanus. Maprasen u ero CTeleH! OKUCIIEHUs
Ilpakmuueckas yacmeo.
Omnpenenenre MaccoBOM JOJIM KUCIOPOAa B MOJIEKYJIe IIepMaHTraHaTa Kajiusl.
Pacuer oTHOCHTENBHOM TNIOTHOCTH KUCIOPOAA MO BO3IYXY.
COopka npubdopa Juist MOIy4eHUs KHUCIOPOAa METO/IOM BBITECHEHHS BO3AyXa.
DkcrnepuMeHT: cOopka mpudopa Il pa3noKeHus IepMaHTraHara kanusi. KauecTBeHHas peakius Ha
KHCIIOPOJ.
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[{BeTHBIC peakiuy ¢ IepMaHTaHATOM Kalvs (Harmp., IepMaHTaHaT Kadus U CyIb(OUT HATPUS, Ap.)
Ilepexuco 6o0opooa. Ceoticmea u npumenenue nepoxcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOpoa B
MOJIEKYJIe IEPOKCHIa BOIOPOIA.
Peakuus paznoxenus nepokcuaa Bogopoaa. Kak mpoBectu sKCiepUMEHT.
Karamuzaropsl. Okcun mapranma (IV), depMeHT karana3a — KaTaqu3aTophl pEaKIUU PA3I0KCHHS.
Ipaxmuuyeckas yacmeo.
Oxcun mapranna (IV): Hanmucats GopMysTy BEIIeCTBa U ONPEIEIUTH CTETIEHb OKUCIICHUSI.
Tpu npoOGupKH, B KXKI0W HAXOIUTCSI HECKOJIBKO MJI allTeYHOM MepeKucH Bojopoia. Bo Bropyto u
TPETHIO MPOOUPKH MIOMECTUTE COOTBETCTBEHHO OoKcu Mapraniia (IV) (Ha koHYuKe mmaTtess) u
CBEXKEHATEPTHIN KapTodess (Ha KOHYHMKE HIITATeINs).

| Howmep npobupku | UYro nobasuin | Yro HaOmo01aeM |

Hanucath ypaBHeHHE peakiMy ¢ 0003HAYEHUSAMH YCIOBHH €€ MPOTEeKaHUsL.

[Ipoucxonut nu peaxuws B nepBoii npodupke? Ipeanoxure npubop 11 NOTYyISHUS BOIOPOIA IPH

Pa3JI0’KEHUH NIEPOKCUAA BOIOPOJA.

Ayemuncanuyunosas kucioma. Ackopbunoeas kucioma. KucinotHocts cpeasl. pH — nHIuKaTopsl cBOUMU

pyKamu.

Ilpaxmuueckas uacmeo.

Onucanue Gpusnueckux cBoUcTB. [IpuroroBnenue pacTBOpoB  alleTUIICAIUIMIOBON U aCKOPOUHOBOM

kucioT. JlelicTBue HHAMKATOPOB ((heHondTarenHa, JJaKMyca 1 METHIOPaHkKa) Ha UX PAaCTBOPHI.
VHMKATOPBI AleTnicaauiiIoBasl KUCI0Ta AcKkopOMHOBasl KUCIIOTa
denondranenH
Jlakmyc
METHJIOPAHK

[Ipurorosnenune oTBapa KpacHOU KamycTsl. HaOmoneHre n3MeHeHns IIBETa 0TBapa B Pa3HBIX pacTBOpax

(YyKcycHasi, TMMOHHasl, aCKOPOMHOBAs KMCIIOThI, IOBAPEHHAs COJIb, Ta3UPOBaHHAs BOJA, HAILIATBIPHBIH

CIUPT, IUILEBAs COJIa, PACTBOP MbLIA U CTUPAIIBHOTO IIOPOILIKA).

B3aumoneiicTBre ackopOMHOBOM KUCIIOTHI ¢ HostoM. Borpoc: i kakux 1eneii MoXKHO HCIOJIb30BaTh 3Ty

peakuuto? (s 0OHAPYKEHHS ACKOPOMHOBOM KHCIIOTHI B TPOYKTAX MTUTAHMS).

1 peareHT acKOpOMHOBAsI KUCIOTAa | 2 peareHT Uto HaOr0128M TIPH MIX
nox B3aUMOJICHCTBUU
®u3nYeCKre CBOKCTBA: DU3NYECKUE CBOUCTBA: .........

«3enenkay unu opuniuanmoswiil 3enenslii. L{BeT mopomkooopa3sHoro OpUIUITMAHTOBOTO 3€JIEHOTO.
[TpakTyeckoe 3HaUEHHE U MOTyYEHHE.

Ilpaxmuueckas uacmeo.

dusnueckue cBoiicTBa OPMIIIIMAHTOBOIO 3€JIEHOTO

Kak mokaszath moUIMHHOCTH OPHIUTHAHTOBOTO 3eyieHoro. [IpoBeieHre ocie[0BaTeIbHBIX PEaKIii B
OJTHOM MpoOUpKe ¢ OPMIIMAHTOBBIM 3€JIEHBIM: BHaYalle B MPOOUPKY 100aBUTh KOHIEHTPUPOBAHHON
COJISIHOM KHUCIIOTHI, a 3aTeM pactBopa menodr NaOH. O¢dopmienue paboTsl 110 CBOEMY YCMOTPEHHUIO.
3areM 00CyANTh: KaK 3a()MKCUPOBAIN PE3YJIbTaThl 3KCIIEPUMEHTa (M3MEHEHHE 1IBETa, BbINAICHUE
0CaJiKa).

[IpoekT «MOXHO JI1 UCTIOJIb30BaTh OPUIIMAHTOBBIN 3€I€HBIM KaK HHAUKATOP KUCIOTHOCTH CPEIbD»
«Muino uyoecroey: X031UCTBEHHOE U TyaleTHOE, JKUKOE U TBEP/IOE.

Ilpakmuueckas yacmeo.

[elicTBue nakmyca Ha pacTBOP MbLIa, pACTBOP CTUPAIBHOTO MOPOIIIKA

(ToKa3aTeIbCTBO MIEJIOYHOTO XapaKkTepa MOIOILINX cpeAcTB). M3yueHue STHKETOK TBEPOTO U JKUIKOTO
MbLTa (pa3Irare B XAMHUECKOM COCTaBe). PacTBOpeHne MbLIa B )KECTKOW M TUCTHJUTMPOBAHHON BOJIE.
Oddexkr Tunnans.

IIpoexT «MBbL1OBapeHHE»

XUMUS TUIIA

Caxap, kpaxman, yennono3a — poOCMEEHHUKU 2TIIOKO3bL.
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UYro takoe nuadet. [ MukeMUuecKuil MHAEKC MPOAYKTOB MUTAHUS.  XUMHUECKHUE MOICTACTUTENN U UX
KOBapCTBO.

Ipaxmuueckas uwacmeo.

Omnpenenenue NpoayKTOB C BEICOKUM TNIMKEMHUYECKUM HHIEKCOM (padoTa ¢ Tabmuieil).

OmnpenensieM MOACIACTUTENN: acapTam, copour .... (Pabora ¢ aTukeTkamu.

OmbIT: B3aUMOICHCTBHE ITFOKO3bI ¢ rHaApokcuoM Meau (11), CBeXenpUTroTOBICHHBIM.

HccnenoBanue n3MeHEHHs COJIEPKaHUS TIIFOKO3bI B KPOBH Mocje  cOaaHCHPOBAHHOTO 00eia v moce
ynotpebienus Gpactdyaa: KHPUEUIKOB,YUIICOB, CIAAKUX ra3UPOBAHHBIX HAITUTKOB.

Antomunuii: eenuxuii u yocacuoli. Ilouemy He cieayeT MmoJjib30BaThCsl ATIOMUHUEBOM TTocynon? ConepHUK
kanpua. Ocreornopos. Metasisl KOHCEPBHON OaHKU.

Ipaxmuueckas paboma.

CaoiicTBa aJIFOMUHUS U 00JIaCTU IPUMEHEHHUS AJIFOMUHUSI HA OCHOBAHHUH €T0 CBOMCTB (IIOBTOPEHUE).
CocTaBuTh Ta0NMILY, KJIACTEP UITU CXEMY.

[IpoBeneHne XUMUYECKUX PEAKITUH, XapaKTePU3YIOIMUX aM(OTEpHBIE CBOWCTBA COCTUHEHHUH aTIOMUHUSI.
OnbIT 1. ATIOMUHMI U CONsTHAsE KUCIIOTA.

Omnpit 2. X70pua adtoMUHUS U TUAPOKCU HATPUS

OmnpiT 3. ['MApOKCU] ANIOMUHUSA U COJISIHAs! KUCIIOTA

Onpit 4. ['upokcu 1 aTIOMUHMS U THAPOKCHJT HATpUs

Hasanue oneita Yro Habmomaem YpaBHEHHE XUMUYECKOU
peakuuu

BeBOZ: .............
[TpoexT «Ee BenuyecTBo — KOHCEpPBHAsA OaHKA: SKCIEPUMEHTAIbHOE ONPECICHUE METAIIIOBY.
Yxcycnas kucnoma. CTonoBslil yKCyC, YKCYCHAsl 9CCEHLIUS, JIEAAHAs YKCYCHAs KUCIIOTA: B YEM PAa3HULIA.
CBolicTBa YKCYCHOM KUCIIOTBI ¥ €€ TpUMEHEHHE. DU3NO0IOTHYECKOE BO3IEHCTBUE KUCIOTHI.
Ipaxmuueckas paboma.
CocraBieHne NOHATHIHOM CXeMBbI: «UTO 5 3HaI0 00 YKCYCHOM KHuciaoTe»  (MHAMBUAYAJIBHO, JIUOO B
rpymme).
Pacuer KOHLIEHTpalK KUCIOTHI IPU €€ pa30aBICHUH.
KucnotHoCcTs pacTBOpOB NUIIEBOM COJBI U YKCYCHON KHUCIIOTHI.
["amieHne NMUIEBON COABI YKCYCHOW KUCJIOTOM: IPU3HAKY XUMUYECKOU
peakiuy (BbIICICHHE I'a3a, Pe3Koe yBeanueHrne 00beMa peaklinoOHHOM cMecH). [IoBTOpHUTH peakuuio
raleHus CoJibl C UCIOJIb30BaHUEM MHAMKATOpa (Harp., 0TBapa KpaCHOKOYaHHOU KamycThl). [1jis yero
HE00X0IUMO ObLIIO MPUMEHEHHE UHINKATOopa?

OOpatuTh BHUMaHUE, YTO BBIJEICHHUE I'a3a YaCTO COMPOBOXKIACTCS

yBEJIMYEHUEM 00beMa PEaKIIMOHHOM cMecH. Kakue Mephl IpeJoCTOPOKHOCTH

HYXHO COOJII0JJaTh MIPU MPOBEIEHUH TaKUX PEaKIUi?
«Conenas nawa dxcu3nsy (IIOBapEeHHas! COJIb, IOTALl, [IyTaMaT HATPHUA. . ... .. riiay0epoBa coJib, MEIHBIN
KYIIOpOC...... )
[Inmesas cona, nUThEBasA coAa, KANbIUHUPOBAHHAs COJIa, KAYCTUYECKAasl COAA: OJIMHAKOBBIE UIIU Pa3HbIE
BenlecTBa. KauecTBEHHbIE PEaKIIMU B XUMUHU.
Ipaxmuueckas paboma
Onpenenutsb: Kakoe U3 BELECTB (MUILIEBAs COJA, KAYCTUYECKAs COJa, KAJIbIIMHUPOBAHHAsI CO/1A)
ABJISIFOTCS COJISIMHU YTOJIBHOW KHCIIOTHI.
OmnpiT 1. JleiicTBUE UHAMKATOPAMH.
OmneiT 2. JleiicTBHE HA pACTBOPHI MUIEBOM M KAyCTHYECKOW COJbI YKCYCHOM KHUCIOTBI

| Hassanue oneita | Yro HabmogaeM | BeiBon |

BriBOg: ..........
[IpoBeneHME OMBITOB TOATBEPIKIAET, UTO MHUIIEBAs COJA, KATLIIMHUPOBAHHAS COJla — OTO COJIU Ci1aboi
YTOJIBHOM KHCIIOTHI, @ KayCTUYECKas coJa — paCTBOPUMOE OCHOBAHME.
OOcynuTh, KaK JOKa3aTh OMBITHBIM ITYyTEM, YTO MHUIIEBAst COMIA SBISICTCS KUCION COJIBIO.
Bpeo numpamos: mugh unu npasoa. Ilonp3a HUTPATOB: BaXKHEUIITNE MUHEPAIbHBIE YIOOPEHUS KaK
MCTOYHHK a30Ta. KpyroBopot a3zota. [loueMy BeHepruHa MyXO0JIOBKA MO€/1a€T HACEKOMBIX (TaK OHA
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BOCTIOJTHSIET HEJIOCTATOK a30Ta B OOJMOTHUCTHIX MeCTax). HUTpaThl B KauecTBe MUIIEBBIX KOHCEPBAHTOB.
Kakwue npeBpaiiieHust IpOUCXOAST C HUTpaTaMu B OPraHU3Me YesloBeKa. A30T U €ro CTENEHH OKUCIICHHUS.
Ipakmuyeckas uacmeo.

OnpeneneHre MacCOBOM JIOJIM a30Ta B KaJIMWHOW, HATPUEBON U aMMOHMITHOM cenuTpe. BBIBOI: Kakoe U3
HUX 0oJiee IICHHOE a30THOE YA00peHHE.

[TpoekT «BnusiHre a30THBIX YIOOPEHHI Ha POCT CaskeHLEB (acoiny.

Pabora Hag mpoekTamu — 5 4

Oman evibopa memvl, NOCMAHOBKU YelU, 3a0ay UCCIe008AHUSL .

Oman evl08udICEHUA 2UNOME3b.

Sman naaHuposanus Nymu 00CMUICeHUs: yeiel UCcie008amenbCKux (Npoekmusix) pabom u 8b1o0pa
He0bX00UMO020 UHCIMPYMEHMAapusl.

Oman nposedenus y1ebH020 Uccied08anus (RPOEKMHOU pabomvl) ¢ NPOMENCYMOUHBIM KOHMPOTIEM 34
X000M 8bINOJIHEHUSA U KOppeKyuell pe3y1bmamos.

Sman oopmnenus, npedcmasienus (3awumol) NPOOYKmMa npoeKmuol pabomsi

IlnauupyemMble pe3viabTATLl OCBOCHHS 00YVYAIOIMMHUCS NPOrpaMMbl (BHEYUEOHOH) BHEYPOYHOIH
NeATEJHLHOCTH

JInuHOCTHBIE pPe3yJIbTAThI:

e OCO3HABAaTb CAMHCTBO U LHECIOCTHOCTH OKPYKAIOIICTO MHUPAa, BOBMOKHOCTH €TI0
[MO03HABA€MOCTH X OOBICHUMOCTH Ha OCHOBE JIOCTHIKEHU U HAYKH;

e IIOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE LIE€JIOCTHOE MHMPOBO33PEHHE: OCO3HABATh
NOTpeOHOCTh M TOTOBHOCTH K €aMOOOPAa30BaHUIO, B TOM 4YHCIE U B PaMKax CaMOCTOATEIbHOHN
JESTEJIbHOCTH BHE LIKOJIBI;

e OLOCHHUBATDH KU3HCHHBIC CUTYallUU C TOUKHU 3PCHUA 0€e301acHOTO 06pa3a KHU3HHU U
COXpaHCHHA 300POBbA;

[ OLCHUBATH 3KOJIOTHYECKUNI PHUCK B3aMOOTHOIIICHU YeJIOBEKA U mpupodbl.

e (GOpMHPOBATH 3KOJOTMYECKOE MBIIUICHUE: YMCHHE OLICHHBATh CBOK JCATEIBHOCTh U
IIOCTYIIKM JIPYTHUX JIIOAEH C TOYKM 3PEHHsI COXPAHEHHs OKPYKAKOUIEH Cpelbl - rapaHTa >KM3HU U
Oyraromosrydust JIto/1ei Ha 3emIie.

MeranpeamMeTHbIMHU pe3ynbTaTaMu U3ydeHUs Kypca «llepBble maru B
XUMHUN» sABIsieTCs (POPMUPOBAHHME YHUBEPCAIbHBIX yueOHBIX neicTuil (YVY ).
PerynstuBubie YY/I:

e CaMOCTOSITENTFHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MIPOOIEMY, ONIPEAETATh 1elb
y4eOHOM JeSATEIHHOCTH,

e BbBIJIBUT'aTh BEPCHU PCUHICHUA HpO6J’I€MI)I, 0CO3HaBaTh KOHEYHBIN pE3yibTarT, BI)I6I/IpaTB nus3
MPEATIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA NOCTHIKCHUS LICTIN

e OCYHICCTBJIATH LCICIIONIAraHruEe, BKIIIOYasaA MMOCTAHOBKY HOBBIX ueneﬁ, npeo6pasoBaHI/Ie
HpaKTI/I‘IeCKOﬁ 3a1a4y B TIO3HABATCIIbHYIO,

e COCTaBIATH (MHIMBUYaJIbHO WM B IPYIIIE) IJIaH PElIeHUs TPOOIEMBbIL;

. pa60Ta;1 110 1J1IaHy, CBCPATH CBOU JEHUCTBUA C ILIENIbIO H, IIpu HCOGXOI[I/IMOCTI/I, HUCIIPABJIATDH
OIINOKH CaMOCTOSATCIIbHO,

e YYUTBIBAThH Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPJUHALMHU PA3IMYHBIX TO3UIIUN B
COTPYJIHUYECTBE;

e B JHMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BBIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
IToznaBarenbHbie YY/I:

e AHAJM3MPOBATH, CPABHUBATD, KJIACCU(UIIUPOBATH U 000011aTh (HaKTHI U
SIBIICHUS. BBIABIISITS IPUYMHBI U CIEACTBUS IPOCTHIX SIBJICHUM.

e OCYHIECTBJIATDHL CPAaBHCHHUC, Knaccn(bmcaumo, CaMOCTOATCIIbHO BLI6I/Ipa$I OCHOBAaHUA
U KpUTCPUU JIA YKA3aHHBIX JIOTUYCCKUX onepauﬂﬁ;
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e CTPOMTH JIOTUYECKOE PACCYKICHHE, BKIIFOYAIOIIEE YCTAHOBJIEHUE TPUYNHHO-
CIEICTBECHHBIX CBS3CH.

e  €031aBaTh CXEMAaTUYECKUE MOJIENIU C BBIJICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTABJATH TE3UCHI, PA3IMYHBIC BUJIBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).
e  mpeoOpPa3oBBIBATH HHPOPMAIUIO U3 OJHOTO BUA B IPYroi (TaOIHIly B TEKCT | Mp.).

e YMeThb ONpPEeATh BO3MOKHbIE HCTOUHUKH HEOOXOIUMBIX CBEICHHM, IPOU3BOIUTH
MOKMCK MH(POPMAINH, aHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.

e 00001I1aTh MOHATHS - OCYIIECTBIIATD JOTHYECKYIO OIEPAIUIO TIEPEX0/1a OT MOHITHH C
MEHBIINM 00HEMOM MOHATHAM C OOJIBIINM 00BEMOM;

e CTPOMUTH JOTHYECKUEC PACCYKACHUA, BKIIIOYAIOIMIUC YCTAHOBJICHUC MIPUYHUHHO-
CJIICACTBCHHBIX CBsI3CH.

e O00BACHSITH SABJICHUS, ITPOLCCChI, CBA3U U OTHOLICHUS, BBISABIIAICMBIC B XO4C UCCIICAOBAHNUA,
OCYIIECTBIISITh BbIOOp HaubOosiee 3G EKTUBHBIX CHOCOOOB pelieHUs 3aJady B 3aBUCHUMOCTH OT
KOHKPETHBIX YCJIOBHIA.

KommynukatuBubie YY /I:

e yMeTb (OpMyIHMpOBaTH COOCTBEHHOEC MHEHHE M IO3UIHMI0, apTyMEHTHPOBATh €€ U
KOOPJMHUPOBATh €€ C TO3HIUHU MMAapTHEPOB B COTPYIHUYECTBE NMPH BBIPAOOTKE OOIEro pemieHus B
COBMECTHOM ICATCIBHOCTH;

e 0TOOpaXaTh B peYH COJEPIKAHHUE COBEPIIAEMBIX ACHCTBUH, KaKk B (hopMe rpoMKOii
COLIMAJIM3UPOBAHHON peu, Tak U B (hopMe BHYTPEHHEH peun;
e  yYMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

e YMETh OCYIIECTBISATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;

e yMeTh padOoTaTh B IPyMIIE - yCTAaHABIUBATh paboune OTHOIIEHUS, 3PPEKTUBHO
COTPYIHUYATH U CIOCOOCTBOBATH MPOAYKTUBHON KOOTIEPAITHH.
[IpenmMeTHBIMHU pe3yJIbTATAMH U3YUYCHHUS MPEAMETA SBISIOTCA CIEIYIONINE YMEHHUS:
e OCO3HAHME POJIM BEILECTB;
e ONPENENATH POJb PA3JINYHBIX BEIECTB B IPUPOJIE U TEXHUKE;
e OOBSCHATH POJIb BEILIECTB B UX KPYTOBOPOTE;
e  PaccMOTPEHHE XMMHUYECKUX MPOIIECCOB;

e HCMOJH30BaTh 3HAHUS XUMUU MPU COOTIOACHUU MTPABHIII UCTIONB30BaHUS OBITOBBIX
XUMUYECKHUX MTPENapaTos;
— pa3nuuaTh onacHble U 0e30MacHbIe BEIECTBa,
e MPUBOJUTH NPUMEPHl XMMUYECKUX MPOIIECCOB B IPUPOJIE;

e HAaXOAWUTb YEPThl, CBUJECTEIBCTBYIOMINE 00 OOLIMX MPU3HAKAX XUMUYECKUX MTPOLIECCOB U
WX Pa3INUUSX;
e  HCIOJIb30BaHUE XUMUYECKUX 3HAHWI B OBITY;
e OOBSACHATH 3HAUCHHE BEIIECTB B )KU3HU M XO3SMCTBE YEIIOBEKA;
e OOBSACHATH MUP C TOYKU 3PEHUS XUMUU;
e (opMHpOBATh MPEACTABICHHS 0 OyayIIieM mpodeccuoHaIbHOM BhIOOPE.
Kpome Toro, 3aHsaTHs mpu3BaHbl NPOOYIUTH Yy YYaIIUXCS HHTEpPEC K XUMHUYECKOW Hayke,
CTUMYJIMPOBaTh JalbHENIIee H3yueHue XUMUH. XUMUYECKUEe 3HaHUsI, CPOPMHUpPOBaHHbIEC HA 3aHATHSIX,
uH(GOpPMaIIMOHHAS KYJIbTYpa YJalIUXCsl, MOTYT OBITh MCTIOJIB30BAHBI UMU JJISi PACKPBITHS Pa3TUYHbBIX
MPOSIBJICHUH CBSI3U XUMHHU C )KU3HBIO.
OcHoBaHHeM JJisl BblIeJeHUs] TPeOOBAHMI K YPOBHIO MOATOTOBKM OOYYaIOUIUXCS BBICTYNAET
OCHOBHas oOpa3oBarenbHas mporpamma MBOY COI Nel2.

Cnoco0bI onpeesieHus1 pe3yJIbTATUBHOCTH

o Hauanonsiit xonmpons (cenmsadops) B BUAC BHU3YaTbHOTO HAONIOJACHUS Teaarora 3a
COOJIIOJIEHHEM BOCIHMTAHHUKAMH TEXHHKH O€30MacHOCTH, MOBEJIECHHEM MPH pabdoTe ¢ MOCIETYIOIUM
00CyX/IeHUEM;
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o Texywuit Konmponsb (6 meuenue cezo yueoH020 200a) B BUJIC BU3yaTbHOTO HAOTIOICHIS
rearora 3a MpoLeccOM BBIMOJHEHHUS YUaLTUMUCS MPAKTUYECKUX padoT, MPOEKTOB, HHANBHUIYaTbHbIX
3aIaHUM, Y4aCTHUs B PEIMETHON HEJEIE €CTECTBO3HAHMS;

o Ilpomestcymounstit KOHmpoay (memamuyeckuii) B BUie IpeIMETHON TUArHOCTUKU
3HAHUSA JETbMH MIPOUICHHBIX TEM;
o Hmozoewvlit konmpoas (maii) B BUAC U3YUYCHUS U aHAIM3A MPOAYKTOB TPyAa y4YAIIHXCS
(mpoexToB; cooOIieHuii, pedepaToB), mporecca opraHu3aluu padoThl HAJl MPOAYKTOM U JUHAMHKHU
JUYHOCTHBIX U3MEHEHUH.

@®opMbl YU6Ta 3HAHM, YMEHUI IPU peajiM3alui NPOrpamMmmbi.

e Omnpoc;
e OO6cyxneHue;

e  CamocrosrenbHas pabora;
o  Tecruposanue;
e  [lpe3eHTanus u 3amuTa TBOPYECKOH pabOTHI (ITPOEKTHI U 1Ip. ).

B koHIIe yueOHOro To1a 00yJarONIHIACS JOJKESH BBITOJIHUTE U 3aIIUTUTH TPOCKT.

Paszpnen Ne 2. «KoMiuieke OpraHM3alMOHHO-NIeAarOrH4eCKUX yCJA0BH, BKIKYAMNH (pOPMbI
arrecTaunm»
Kanennapubiii yueOHbI rpaduk 10NM0JTHUTEIBbHOM 00111e00pa3oBaTe/1bHOM 001epa3BUBalOLIeil
nporpammbl «FOHBII XUMHK

Kanennapubiii yueOHbIH rpapuk

ara

/o

Tema 3ausarusa

Ko.J1-
BO

qyacoB

IIposenenn

A1 3AHATHUA

Bpems

®opma

3aHATHA

Mecto
MPOBEJIE

HUsA

®opma

KOHTPOJISt

1 BBoanoe 3ausatue.

IIpaBuna
MOBE/ICHUS U
TEXHHUKA
0e30MacHOCTH
HAa 3aHATHUSAX.

KaGuner
XUMAUN

Omnpoc
BK

2 Mecto XuUMHUu B

C€CTCCTBO3HAHNU

IToka3s
Ipe3eHTAalllH, B
KOTOPOH
pacckasbIBaeTcs
00 y4eHBIX,
BHECILIUX
HanOOJIBIINNA
BKJIaJ] B
pasBUTHE
GU3UKH.

KaOuner
XUMHHA

Ompoc

3 Bemecrsa. [Ipuemsr

oOparieHus ¢
BEIIIECTBAMHU.

[Iponomxenue
dbopmupoBaHus
DIIEMEHTOB

T AJIEKTUKO-
MaTepUATUCTHY
€CKOT0
MHPOBO33PECHUS

KaOuner
XUMHHA

becena

4 IIpaBuna 6e3omnacHoOM

paboThl pu
IPOBEICHUH

3aHUMAaTCILHbBIC
OITBITHI I10
HNCCICIOBAaHUIO

KaGuner
XUMAHT

Hrpa-

BUKTOPHUHA
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HKCIEPUMEHTA. MPUPOIHBIX
TexHuka SIBIICHUI
n1a0opaTOpHBIX PadoT. «ComnHre,
BO3YX, BOJa»
5 HarpeBarenbHble OOmbsicHeHue Kabuner Omnpoc
pUOOPBHI. HOHATUS XUMHUU
IJIOTHOCTH, €€
3Ha4eHue,
e IMHUIIBI
U3MEpEHUsl.
6 UYucTble BElecTBa, HaXO0XJACHHE Kabuner | IlpaxTuuec
0c000 YKCThIE IUIOTHOCTH XUMHUU
Kas paboTa
Beecrsa. [Ipumecn. IUIIEBBIX
CwmecH. MPOAYKTOB,
COCTaBJICHUE
TaOJIULIBI
IJIOTHOCTEN
7 Mertoabl IT03HAHUS B [ToapoOHbIit Kabuuner Onpoc
€CTECTBO3HAHUH. pa3bop XUMUU
HEKOTOPBIX
TPIOKOB
(boKycHHKA
8 Bopa. PactBopsl. IIOATOTOBKA U Kabuner | [Ipaktuuec
Mopckas u npecHas nokas gokyca XUMHUU
Kas pabota
BOoJa. buonornyeckue
KHUJIKOCTH
9 MaccoBas 1o IIOATOTOBKA U Kabuner | [Ipaktuuec
pPacTBOPEHHOT0 nokas gokyca XUMHUU kas pabora
BEIIECTBA, WIH
MPOLIEHTHAs
KOHIICHTPALUs
BEIIECTBA B pacTBOpPE
10 Hacelenusie u Onruueckue Kabuuer Becena
NIEPECHIICHHBIE SIBJICHHUS. XUMUU
pacTBOPHL. [TpamonuHeHO
e
pacnpocTpaHeH
ue CBeTa.

11 MonenupoBanue Ckopoctb cBeta | Kabuner | Ilpaktuuec
B BaKyyMe. XUMHAN kas paoTa
3aKOHBI
OTpaKEHUS U
PEIOMJICHUSI.

12 Crpoenue BeniecTsa. IIpoBeneHue Kabuner | [Ipaktuuec

Pazmeps! yactu. HKCHEPUMEHTA: | XUMHUHU
Kas pabota
Hanouactuier OIpEICIICHNE
paccTosHus 10
yIaJIe€HHOTO
Tena
13 KomnonHeie cucremsl: ®usuka crupku: | Kabuner | Ilpaktuuec
M0YBa, IVIMHA, UCTOPUSA XUMHUU
Kas pabota
MIPUPOJTHBIE BOJIBI, obOpazoBaHus
BO3AYX JbIM, MbLJIa, ero
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MUHEPAIBI, XJ1e0, Ha3HAUCHUC,
MOJIOKO, Maco, IIPUMEHEHHE,
KpoBb...Komionanslie u COBPEMEHHOE
UCTUHHBIE PACTBOPHI IIPOU3BOJICTBO,
npaBuia
H0JIb30BaHUs
MBIJIOM.
14 Mertoapl u cpencTa ITpocteie Kabuner Ompoc,
SMIIMPUIECKOTO OTIBITHI 10 XUMHUU
IPaKTUYECK
HCCIIE/I0BaHMS IIOBEPXHOCTHO
MY HATSDKCHHIO ast pabora
BO/1bl, MBIJIbHBIX
ITy3BbIPEH.
15 Kak crenenp dopmupoBanue | Kabuner becena
M3MEJIbYECHHOCTH NPEJCTABICHUA | XUMHUHU
BJIMSIET Ha OOLIYIO y y4almxcs o
iouaib KoJ1e0aTeIbHOM
COIIPUKACAIOLIUXCS JBUOKEHUU U
YaCTHUI] 3ByKax B )KMBOU
IpUpOJIE.
16 HanooO0BbeKThI OnbIThI CO Kabuner | I[Ipaktuuec
1 00YCIJIOBJIEHHOCTh MX 3BYKOM XUMHUU
YHUKAJIBHBIX CBOMCTB Kas padota
PE3KUM YBEIMUYCHUEM
TUTOIIAH TOBEPXHOCTH
YaCTHI]
17 Woxn. Bosronka ioza. [Toxas Kabuner becena
Won u3 antekn IpEe3eHTalUM, B | XUMUHU
KOTOPOH
pacckasbIBaeTcs
0 pa3BUTHU
CpPEJCTB CBSA3H
18 «MapraH1oBka. N3rorosnenune Kabuner | IIpoBepoun
ITepmaHranat Kaaus TenedoHa. XUMHUHU ast pabota
[Iepexucs Bomoposa. IIpocmotp Kabuner becena
CaoiicTBa BUeOMaTepHan | XUMUHU
pUMEHEHHE OB
NEePOKCHIa BOJOPOJA
19 AuetniacanuiunoBas becena Kabuner Omnpoc
KHCJIOTA. XUMHAN
AckopOHHOBas KUCIIOTA
20 «3eJIeHKay WITH Wsrorosnenne | Kabuuer Omnpoc,
OpWILITMAaHTOBBIHN CaMOJIEIbHBIX XUMHUU BBIOOp
3€JICHBIN puoOpOB npudopa
JUIs
W3TOTOBIICH
usi
21 «MBLI0 yyiecHOE» N3rorosnenune Kabuner | [Ipaktuuec
CaMOJICITbHBIX XUMHH
Kas paboTa
npruOopoB
22 Caxap, kpaxmaui, Uzrorosnenne | Kabuner | Ilpaktuuec
LEJITH0JI03a — CaMOJICTTbHBIX XUMHAHU
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POJCTBEHHUKHU npubopoB Kas pabora
TITFOKO3BI

23 AIOMUHUN: BEIUKUN U 1 Uzrorosnenne | Kabuner | Ilpaktuuec
Y)KaCHBIN CaMOICTTbHBIX XUMHHU kas paGota

puOoOpoB

24 YkcycHas 1 NzrorosieHue Kabuner | Ilpaktuuec
kucnotallpakmuueckas CaMOJEIbHBIX XUMHAH
paboma. puoOpOB Kas pabota
CocraBienue
MOHSATUWHON CXEMBI:

«4TO s 3HAIO 00
YKCYCHOM KHCIIOTE

25 «Conenas Hama 3.2 Brei6op monenu | Kabuner becena

KHU3HB TUTst XUMHHU
M3TOTOBJICHHS

26 Ipakmuueckas paboma 1 NzrorosieHue Kabuner | Ilpaktmuec
Onpenenutsb: Kakoe 13 JefcTByOILEN XUMHH
BeIEGCTB (mumieBas MO,Z[CJ'II/IYIO Kas padota
coJia, KaycTU4ecKast
coja,

KaJIbIIMHUPOBAHHAS
€0J1a) SIBJISTFOTCS
COJISIMU YTOJIBHOM
KHCJIOTBI.

27 Bpen autpatoB: mud 1 N3zrorosieHue Kabuner | Ilpaktmuec
WIN TIpaBJa iﬁ(:)l;(;}j/lyfomen XUMHAH xas paboTa

28 IIpakmuueckas yacme. 1 N3rorosnenune Kabuner | I[Ipaktuuec
Ol'IpeI[eJ'IuGHI/Ie JeicTByOImeH XUMHH kas paboTa
MacCOBOM JIOJIH a30Ta B MOJIEITN
KaJINWHOU, HATPUEBOU
Y aMMOHUHHON
CeluTpe.

29 IIpoekt «BausHue 1 Wzrorosnenne | Kabuner | Ilpaktuuec
a30THBIX YI0OpeHHI Ha JeHCTBYIOTIEH XUMHH kas paota
POCT Ca)XXEeHIIEB MOJIeNU
dhacommy.

30 Oman evlbopa membvi, 1 Wzrorosnenne | Kabuner | Ilpaktuuec
NOCMAaHOBKU Yel, JefCTBYOIIEH XUMHH kas paboTa
3a0a4 UCCTEO08AHUS . MOJIENTN

31 Oman ev108udceHUs 1 UzroroBnenune | Kabuner | Ilpaktuuec
2unomesbi. JecTByroei XUMHH xas paGota

MOJIEITN

32 Oman nianuposanus 1 [TonBenenue Kabuner 3amuTa
nymu 00CMudiCenus UTOTOB TIO XUMHAN MIPOCKTOB
yenei U3Y4YEHHOMY
UCCLe008aMeNbCKUX Kypcy. 3ammra
(npoexmuwix) pabom u MPOEKTA.
8b100pa HE0HX0OUMO20 BricraBka
UHCIMPYMEHMAapPUs. pa0or.

33 Oman nposedeniuist 1 ITonBenenue KaOuner 3ammra
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Y4ebHO020 UCCIe008aAHUS. UTOTOB T10 XUMHAH MIPOEKTOB
(npoexmuoti pabomul) ¢ HU3yYEHHOMY
NPOMEINCYMOYHBIM Kypcy. 3ammra
KOHMpOJileM 3a X000M MIPOEKTA.
8bINOIHEHUS U BricraBka
KoppeKyueti pabor.
Pe3yIbmamos.
34 Oman ogopmnenus, 1 (dbpoHTaNIbHAS Kabuner K
npeocmaeieHus poBepKa XUMHAH
(3awumst) npooykma 3HAHWUI
npoeKmuot pabomol y4aImxcs B
dbopme
TECTUPOBAHUS
Hroro 344

BK — BxoaH0# KOHTPOJIb, UK — HTOr0BBIN KOHTPOJIbL
YciaoBus peaanzanuy MporpaMmbl

MarepuanbHo-TeXHHUYECKOe ofecrevyeHue: JUis YCICIIHON peanu3aluud 00pa30BaTeIbHOM
nporpaMmbl  «HOHBI XMMHMK» HEOOXOIMMO: HaJMyue Y4eOHOH ayJUTOpPUH, OCHAIIEHHOH CTOIaMH,
CTYJIbSIMU, Y4€OHOW IOCKOH, OPITeXHUKOH (MPOEKTOp) AJA BEACHUSA ayJUTOPHBIX YUEOHBIX 3aHATUH,
nabopaTopHoe 000PY0BaHUE IO XUMHUH.

HNudopmanuonHbie pecypebl: METOIUYECKAS JINTEPATYPA, YEPTEKH, CXEMBbI COOPKHU.

KanpoBoe oOecnedyenune.YCremHy pealn3aldi0 IporpaMMbl  oOecrieuMBaeT  Meaaror,
o0nafaomuil He TOJBKO MPOPECCHOHANBHBIMU 3HAHUSMH, HO U KOMIETCHIMSIMH B OpPraHU3allUd H
BEJICHUU 00pa30BaTEIbHOM IEATEIFHOCTH TBOPYECKOTO OOBEIMHEHUS TEXHIYECKON HAIPaBIEHHOCTH.

DopMbI aTTECTALMHU

®opMbl OTCJICKUBAHUA U (PUKcaUM 00pa3oBaTebHBIX pecypcoB: B XoJe padoTbl OyayT
NpOBOJIUTHCA HaOMIOAEHUs, Oecelpl, MOCie MPOXOXKICHHUS TEMbl MPOBEPOUYHbIE pabOThl Ha 3HAHHUSA
TEOPETUYECKOr0 MarepHuallia U MpakTUYecKue padoThl HA NPUMEHEHHE TEOPETHUECKOro MaTepuaja Ha
npakTuke. B cucreme nomomHUTETLHOrO 00pa30BaHus BEIETCS JKypHAI MMOCEaeMOCTH aeTel. [ pamMoTsl,
JUIUIOMBI U cepTU(UKATHI XpaHITCs B TOPT(OIMO AeTel U nenarora.

®opMbI NpeAbSABJICHAS W JEMOHCTPALMM 00Pa30BATEJBHBIX PECYpPCOB: B KOHIIE H3Y4YEHHS
Kypca MpOoHJIEeT 3aluTa IPOeKTOB. 3aliTa MpOoNJIeT B KaOMHETEe XUMHUHU B IPUCYTCTBUH KOMHUCCHH.

ITporpaMMa moapa3yMeBaeT MCIOJIb30BAaHUE PAa3IMYHBIX 3TANOB M BUJOB KOHTPOJS, aTTECTALMH,
TaKHUX KakK:
e Texyumii KOHTPOJb MO 3aBEpIICHUM KaKJOW TEMbl B BUJE NMPOBEPOYHON pabOThI, MPaKTUUYECKON
paboThbl. ® [IpomexyTouHas aTTecTalus B KOHIE y4eOHOr 0 rojia MpoXoIuT B (hopMe 3alUThl IPOEKTA.

KonTponb peanuzanuu MeTanpeIMETHBIX U JUYHOCTHBIX PE3YyJIbTaTOB MPOBOJUTCS C MOMOILBIO
METO/IOB  TICHUXOJIOTO-TIEIArOTMYECKOW  JMAarHOCTUKM  (HAOMIOZEHWE, aHKETHPOBAHUE,  aHAJIM3
BOBJICUEHHOCTH Y4YalllUXCSl B pa3jMYHble BUJbI JAEATEIbHOCTH, MOTHBAIMM Yy4YalIUXCAd K YYEHHIO U
TEXHUYECKOH JesTenbHOCTH). B KOHIle y4yeOHOro roja pe3ydbTaTHUBHOCTh OCBOEHHSI IPOrPaMMBbI
yYaluMucs GUKCUPYETCs B MPOTOKOJIE MPOMEKYTOYHOW/UTOTOBOM aTTecTalluu

OneHo4yHbIC MATEPHAJIBI

Pa3znesn nporpamMmmbl MeTtoabl Onucanue
AMATHOCTHKH

BBenenue B XUMHIO BBoanoe [IpoBenenne BBOIHOTO TECTUPOBAHUS HA 3HAHUE
TEeCTHPOBaHHE Tb

22




(MHCTPYKTAXK 1O
oT)

Omnpoc

IIposenenue omnpoca. [IpoBepka ycBoeHUs
TEOPETUYECKOI0 MaTepHaa.

HUrpa-BukropuHa

[IpoBenenue urpsl st OOJIBIICH BOBICUSHHOCTH
yUYalMXCs K IPEAMETY XUMUHU

IIpakTuyeckas
padora

[IpoBeneHue ONBITOB IO CBSA3U NPUPOIBLI U
XMMHUU; TIpoBesieHHe (POKYCOB, 0OOCHOBAHHBIX C
HAay4YHOU TOYKHU 3PEHUs

Metoauka «Uto
TaKoe XOpoILlIo 1
YTO0 TAKOE IJIOXO0»

BbisiBiieHHE HPaBCTBEHHBIX MTPECTaBICHHN
o0yJaromuxcs

XuMus BOKPYI HaC becena BoIsiBIIeHME YCBOEHUS TEOPETUYECKUX 3HAHUM 110
CPEICTBOM OeceIbl
IIpakTnyeckas [IpoBenenue onbITOB
pabora
Ananu3 VYuyaruecs OUIIYT OTYET O MPOJIETaHHON paboTe
BbITOJIHEHHBIX (mpoBepka yJamuxcsi Ha IOHUMaHHe
padoTt BBITIOJTHEHHON pabOThI)
Juarnocruka BrlsiBeHNE YPOBHS pa3BUTHUS CAMOOLIEHKU
IIpakTnyeckoe IIpakTH4yeckas [IpuroroBneHue orBapa KpacCHOM KalycCThl.
HalnpasBJieHUe B padora Habutoienne n3MeHeHus 1BeTa 0TBapa B pa3HbIX
XHMUH. pacTBopax
Anaau3 VYuyamuecss TUIIYT OTYET O MPOJCIAHHON padboTe
BbINOJIHEHHBIX (mpoBepka yJamuxcsi Ha TOHUMAaHKe
pador BBITIOJIHEHHON pabOTHI)
HUToroswii [Iepeyenr BOIpOCOB [UIsl yHaluXxcsl, Ha KOTOpbIE
KOHTPOJIb HEOOXOMMO OTBETUTH 110 3HAHUIO

TEOPETUYECKOI0 MaTEPHUIIA 3a BECh KypC
(IOBTOpEHKE NPEKHUX OIPOCOB)

Tect «Haliau
HECKOJIbKO
pasam4uii?»

BrisiBneHne ypoBHs pa3BUTHS OTEepaIiuu
JIOTUYECKOTO MBIIIUICHUS — aHAJIU3 U CPABHEHHUE

MeToauyeckue MaTepuabl

Oco0eHHOCTH OpraHu3anMu 00pa3oBaTeJbHOro npouecca. O0ydyeHHE OCYIIECTBISIETCS B OYHOM
¢dopme. Iloctpoenue 3aHATHH B auanoroBoil Qgopme. 3aHATHA KOMIUICKCHBIE, BCE CaMOE€ CII0KHOE
MIEPEBOJUTCS Ha SI3bIK 00Pa30B M OCBaMBAaeTCs B X0j€ UIphl. Ha mpakTudeckux 3aHATUSAX 0Oydaroluecs
CaMOCTOSITENTbHO IPOBOJAT OMBITHI, 3aMMCHIBAIOT BBIBOJIBI O MIPOAETIaHHOM padoTe.

Metoabl 00yuenusi. B nponecce peanusanuy nporpaMMbl IPUMEHSIOTCS METOIbI 00YUEHHUS:

- CIIOBECHBIH - YCTHOE M3JI0KEHUe, Oecesia, paccKas, JIEKIus 1 T.1.;

- HarJISAHBIHN - T0Ka3 yYeHUKaM WIIIOCTPATUBHBIX MOCOOUH, MIIaKaToOB, TaOJIHII, JEMOHCTpAIHs Y4eOHBIX
¢buIbMOB.

- 00BSICHUTENBHO-UIUTIOCTPATUBHBIH - Oecena, 00bsICHEHNE MaTepuaa, MoKa3 AeiCTBUS.

- PEenpOOyKTUBHBIH - YCTHBIH ONpPOC paHEe M3YYEHHOI0 MarepHala, yIpaKHEeHHEe Ha 3allOMHHAaHUE
paccMOTPEHHOI'0 MaTepuana.

- IPaKTUYECKH - MPaKTUUECKUE 3aHATHUS, yJacTHe B KOHKypcax.

®opMbl OpraHu3anuu o0pa3oBaTeIbHOIO Mpolecca: rPynmoBas U NOArpymnmnosas (GopMbl pabOTHI
(3aHATHS), MTHAUBHUyalIbHAsS (IIPU MOATOTOBKE K KOHKypcaMm, padoTa Mo MHANBUAYAIBHOMY MapuIpyTy C
OJIapEHHBIMU JI€ThbMH, KOPPEKIIMOHHAS PabOTa).
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@opMbl OpraHu3anMu y4eOHOro 3aHATHUS. B CcOOTBeTCTBMM C y4eOHO-TEMAaTHYECKUM ILIAHOM
IPUMEHSIOTCS cleaytoe GopmMbl OpraHU3aliK 3aHITHS: OIPOC, pacckas, HabI0JeHHE, TPAKTHIECKOe
3aHATHUE, IPE3CHTALHSL.

Ilegarornyeckue TeXHOJIOTHH
- TpynmnoBoro oOy4eHusi (IPUMEHEHHE METOIOB TIpPYIIOBOH TUCKYCCHH, MO3TOBOTO IITypMa U
TPYIMIIOBOTO OMpPOCa);

- ypoBHeBas auddepenunays (aeaeHne o0yJaronxcsi Ha MUKPO TPYIIIbI);

- pa3BUBAIOILEr0 O0yUYeHHUs (PellIeHUE TPYIHBIX BOIPOCOB, MPOOIEMHBIX 33/1a4);

- Mpo6IeMHOT0 00y4YeHUs (BBIIIOJHEHUE CAMOCTOSTEILHON paboThI);

- 3/I0pOBbe cOeperaromye TEXHOJNOTHH (3aHATHE (U3WYECKOM AaKTHBHOCTBIO, YIPAXKHEHHUS,
(UBKYITBTMHUHYTKH ).

AJITOPUTM Y4eOHOI0 3aHSITHS: BCE TEOPETUUECKHE 3HAHUS MTOJKPETICHBI MPAKTHIECKOH 0TpaboTKON

HaBBIKOB.

3aHATHS CTPOATCS 110 CIEAYIOUIEH cxeme:
1.BBogHas JacThb.
- Opr. MOMEHT;
- IOCTaHOBKA [M03HABaTEIbHON 337241
2.0cHOBHas 4acTh.
- IOBTOPEHUE JIOMAIIIHEr0 MaTepuana;
- IOJIBEICHUE UTOTOB IPYMIIOBOTO 3aHSATHS;
-U3y4eHHe HOBOTO MaTepuia;
- 0TpabOTKa U 3aKpPEIICHUE;
- [IO/IBE/ICHUE UTOTOB.
3. IlonBeneHue 0OIMKX UTOTOB.
- aHAIM3 ¥ 00CYXKJIeHHEe padOoThI B TPYIIIIE;
- 3aKpeIUIeHNe MaTepuaa;
-33/1aHHE Ha JIOM.
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