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MonomauTebHas 001ieobpa3oBaTebHast 001I[epa3BUBarOII[asi IIPOrpaMma
ecTeCTBeHHOHAYYHOU HarpaB/ieHHOCTU
«[TepBbIe mIaru B XUMUH»
Ha 6a3e «Touku pocta» MBOY CemneBckoit COIIT Nel
BsizeMckoro paiioHa CMoJieHCKOM 06J1acTu
Bo3pact obyuaroujuxcs 14-15 ner
Cpok obyuenus 1 rop

CocraBuresib IIPOrpamMMBbI:
yuuTesib Teorpaduu BoICILIel KaTeropuu
banbuyc Nprna MuxaitioBHa

Cemnesno. 2024



IIporpaMmMa TBOPYeCKOro 00'be/JUHEHHsI JOMIO/THUTE/ILHOT0 00pa3oBanus «IlepBbie
IIard B XUMHK»
(uansg YMK T.E.Pymgsutucu ®.I.PenbamaH)

Harnpasnenue - | oO1ienHTe/NNIeKTyaabHOe
ITporpamma paccunTaHa - | Ana yyampmxcs 14-155et (8kacc)
Cpok peanu3zanuu - | Irogm

KonuruecTBO yacoB - | 34 yaca

IlossicHuTe/IBLHAA 3alIMCKa

Pabouas mporpamMma Kpy»kKa JOTI0/IHUTeTbHOTO 0Opa3oBaHus «[lepBbie
I1arv B XUMUW» J1JIs1 8-XK/IaCCOBCOCTaB/IeHa B COOTBETCTBUU C TpeOOBaHUSMU
defepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTe/bHOTO CTaHfapTa o0O01ero
oOpa3oBaHUs BTOPOTO MTOKOJIEHMUS.
HanHas  mporpaMma  SIBJIsieTCS  MPOrpamMMoi

OOIIeMHTe/IeKTyaIbHOM HarlpaBieHHOCTH. [TporpaMMa roctpoeHa

Ha CIeAyIOMUX PUHIUATIAX:
- IIpuHyun HayuHocmu (3HaHUSI OCHOBAHBI Ha 0OBEKTUBHBIX HAYUYHBIX (paKTax).
- IlpuHyun nocnedosamenbHocmu U cucmemamuuHocmu (oOydeHve

OT TIPOCTOTO K CJIOKHOMY, «OT He3HaHUs K 3HaHUIO, OT HEYMEHUS K
YMEHUIO»).
- IlpuHyun HaensioHocmu (OCYIIIECTB/IEHHE CBSI3U  MEXK/YKOHKPETHBIM

1 abCTPaKTHBIM).

- IlpuHyun ocmbicaeHHocmu(TiepeHOC UMEROLIUXCS 3HaHUM B HOBYIO CUTYaLIMIO).
- TlpuHyun co3HamenbHOCMU U akmugHocmu (TIpUMeHeHWe 3HaHUM Ha
MPaKTHKe). AKTya/IbHOCTD nmporpaMmbl  00yC/IOB/IeHa TeM, yTO

B yueOHOM Ti7IaHe
npeaMeTy « XHMMUSI» 0TBeIeHOBcero2uacaBHe/ iento(8Ksiacc),uTo Jaet
BO3MO>XHOCTh C)OPMHUPOBATh Y yUaI[UXCs /UL Oa30Bbie 3HAHUS TI0 TIPeIMETY.
B To)xe BpeMsi BO3pacT 8-To Kjacca siB/JsieTCsl BaKHBIM [1J1s1 IPO(eCCUOHATbHOTO
caMoomnpe/ie/ieHust ITKOJIbHUKOB. BO3M0O>XKHO, YTO MPOCHYBILIUUCS MHTEpeC K
XUMUW MOJKeT Tiepepacty B Oyayiiyto npodeccuto.
AKTYya/IbHOCTB JJAHHOM TTPOrpaMMbl COCTOUT B M TOM, UYTO OHA He TOJIbKO JjaeT
BOCIUTAaHHUKAM TMpAaKTUUYeCKUe yMeHUs W HaBbIKU, (OPMHUDYeT HayabHbIN
OTBIT TBOPUECKOM [IesITeIbHOCTH, HO Y pa3BUBaeT MHTepeC 00yvaroierocs K
JKCMepPUMEeHTy, Hay4yHOMY TIOMCKy, CI0COOCTByeT camoompe/esieHu o
yualuxcsi, 0CO3HaHHOMY BBIOOpY Tpodeccru. Yuailyecss CMOTYT Ha MpaKTUKe
WCTIOJTb30BaTh CBOU 3HAHUS HAa YPOKaX XUMUU U B OBITY.

Ilegarornueckas 1e/iecoo0pa3’HOCTb 3aK/IHYAETCS B TOM, 4YTO 0a30Bbii
KypC IIIKOJIbHOM TpOTpamMMbl IIpeyCMAaTPHUBAEeT MpaKTUUeCcKHe paboThl, HO HX
SBHO HEeJOCTaTOUYHO, YTOOBI 3aWHTEPeCOBaTh YYAI[UXCS B CAMOCTOSITE/TbHOM
TIPUOOpeTEeHNH TeOPETUUECKUX 3HAHWM M TIPAKTHUECKUX YMEHWM W HaBBIKOB. J1jist
3TOro B KypcC «IlepBhble 11aru B XUMHM» BK/IIOUeHbl Harbosee sipKue, HarJisHbIe,
VHTPUTYIOII[e 3KCTIePUMEHThI, CTIOCOOHbIE yB/eUb M 3aMHTEepeCcoBaTh yUallluXcCs
MPaKTUUeCKOM HayKOM XMMUer. B pamkax HallMOHA/IbHOTO MPOEKTa
«O6pa3oBaHue» Co3/jaHue I[[eHTpa eCcTeCTBeHHO-HAayYHOUM HarpaBIeHHOCTH
«Touka pocTa» MO3BOJIMIO BHEJIPUTH B MPOTrpamMMy IUGPOBYIO J1aOOpPaTOPHIO U
KaueCTBeHHO W3MeHUTh MpoljecCc 00yueHUs] XUMUH.



KonuuecTBeHHbIe ~ 3KCIIEDUMEHTHI  MO3BOJIAT  T0JIy4aThb  [JOCTOBEPHYIO
MH(MOpMaLMIO 0 TPOTeKaHUM TeX WM MHBIX XMMUYEeCKHX MpoLieccax, 0O CBOMCTBAaX
BerjecTB. Ha OCHOBe TI0/lyUeHHBIX JKCIIEPUMEHTAbHBIX [JaHHBIX OOyuaeMble
CMOTYT CaMOCTOSITeJTbHO [iefiaTh BbIBOAbI, 0000I[aTh pe3y/bTaThl, BBISB/ISAThH
3aKOHOMEpPHOCTHW, UTO OJHO3HAUHO OyJeT CIIocoOCTBOBaTh TOBLIIIEHHIO
MOTUBALIY 00yUeHHs IITKO/IbHUKOB.
ITens nporpamMmsI:
dopMHpOBaHMe y YyYallMXCS HAy4yHbIX [peACTaBIeHUM O XUMHUM B
TOBCEeTHEBHOM >KM3HU UYe/iOBeKa uepe3 TIPOOyKAeHWe WHTepeca W pa3BUTHE
NpoecCUOHATBLHBIX CKIOHHOCTeU K Mpe/IMeTy XUMUSI.
3ajgaun:
O0pa3oBare/ibHbIE:
 PacimmpuTth Kpyro3op y4Jaidxcsi 0 MUpe BelleCTB,;
* Vcrnonb3oBaTh TeOpeTUYECKHE 3HAHUS IO XUMUH Ha TIPAKTHKE;
*  OOyuuTb TeXHHKe 0€30T1aCHOCTH MPU BbITIOTHEHUU
XUMHUUECKUX peaki[uy;
» CdopMUpOBaTh HaBBIKU BBITTOTHEHUS TPOEKTOB C
rcrionb3oBanreM VKT u nudpoBoro obopyoBanms;
* BBISIBUTH TBOPUECKU O/IapEHHBIX 00YUaIOIIUXCS U TIOMOYb
VM TIPOSIBUTH Cebsl.
Pa3BuBaronue:

* croco6CTBOBATH Pa3BUTHIO TBOPUECKHX CITOCOOHOCTe! 00yJarommxcs;
» dopmupoBatb UKT-KoMIeTEHTHOCTY;
BocnurarenbHble:

* BOCITUTaTh CAMOCTOSITE/IbHOCTD TIPY BBITIOJITHEHUH PabOTHI;

* BOCIUTAaTh YYBCTBO B3aMMOIIOMOIIH, KOJJIEKTHUBU3Ma, YMEHUE
paboTaTb B KOMaH/ie; BOCIIUTaTh UyBCTBO JTMUHON
OTBETCTBEHHOCTH.

CB#A3b Co/Iep)XaHusl MPOrPaMMbI C YUeOHBIMH MPeAMeTaMM:

Kypc gaHHOl porpamMmbl WeMHO U COZiepyKaTe/IbHO CBsi3aH C 0a30BbIM KYPCOM XUMUU U
M03BOJISIET MO/J€P’KUBAaTh B3aUMOCBSI3b TEOPUHU U TTPAKTHKH, (POPMUDPYET yCTOWUMBYIO
NOTPeOHOCTh MPUMEHSTH TOTyYeHHbIe 3HaHUSI U HaBbIKU B NTOBCEJHEBHOMN >KH3HHU.

[Tporpamma nocTpoeHa Ha OCHOBE MeXXIIpeJMeTHOM UHTerpamnum ¢ GpU3nKowu,
MaTeMaTHKOH, 010/I0ruel U APYyruMu

eCTeCTBeHHO-HayYHbIMHM NpeiMeTaMH.

Oco0eHHOCTH peasiu3aliy MPOrpaMMBbI:

Bo3pacTt 00yuyarmuxcs:

[Tporpamma opreHTHPOBaHa Ha 00yuaroiuxcsi B Bo3pactel4-15 net 6e3
CrieLiabHOU MO OTOBKH.

®dopwmbl 3aHATHA: B 06pa3oBaTe/ibHOM TIPOLieCcCe UCTIOJIb3YITCS
pa3uuHbie (HOpPMbI ITPOBEEHUST 3aHSATHS:

« Oecespl;

* JIeKLUY;

* CeMUHapbl;

* TpPaKTUUeCKOoe 3aHSITHE;

*  XUMHUYECKUH SKCIIePUMEHT;
paboTa Ha KOMIIBIOTEpE;



*  9KCKYpCHU;
*  BBITIOJTHEHUE U 3allUTa ITPOEKTOB.



Pexxum nipoBepienus:34 yaca B rofi-1 pa3 B HeZesito. Bce 3aHATUA TIPOBOAATCS 110C/Ie
BCEX YPOKOB OCHOBHOI'O pacIyCaHusl, TMPOJO/DKUTENBHOCTE COOTBETCTBYET
pekomeHganusam CanllvH, T. e. 40 MUHYT.
MecTo mnpoBeJeHHA: 3aHATUS TIPOBOJATCI B XUMHWUYECKOM U OHOOrHYecKoi
nabopatopun Ha 0Oasze llenTpa«Touku pocta» MBOY Cemnerckoit COIII Nel
Bsi3emckoro patioHa CMo/ieHCKOM 06/1acTH.
3n0opoBbecOeperatoliiasi OpraHv3alusi oOpa3oBaTebHOTO TMpoliecca TpejosiaraeT
WCrosib30BaHie (GopM ©W  MeTOAoB OOyueHHs, afleKBaTHBIX BO3PACTHLIM
BO3MO>XHOCTSIM IIIKOJTbHUKA: TIPaKTHUeCKe paboThl, 3KCIIepUMEHTBI U Oece/Ipbl.
Bujbl feATeIbHOCTU: TpPeyCMOTPeHbI TeopeTnuyeckue (204.) M MOpakTAYeCKue
3aHaTHA (144.).

JINUHOCTHBIE pe3y/bTaThl:

* 0CO3HaBaTb €JUHCTBO W 1[eJIOCTHOCTb OKPY>KaroIllero Mupa,
BO3MOXXHOCTH €ro 1M03HaBaeMOCTU U OOBSICHUMOCTH Ha OCHOBe JJOCTYKEHUM
HayKu;

* TIOCTeTIeHHO BBLICTpaWBaTh COOCTBEHHOE I[eJIOCTHOe MHPOBO33peHHe:
0CO3HaBaTh MOTPeOHOCTh W TOTOBHOCTh K caM000Opa30BaHMIO, B TOM UHC/Ie U B
paMKax CaMOCTOSITE/IbHOU JIesiTe/TbHOCTH BHE LLIKOJIbI;

* OI[eHWBAaTh >KU3HEHHbIE CUTyalliM C TOUKMU 3peHHsi 0e30I1acHOro

obpa3a )XK13HU U COXpaHeHUs 3/[0POBbSI;
* OLIeHMBAaTh 5KOJIOTMUeCKHUM PUCK B3aMMOOTHOLLIEHUH UesioBeKa U MPUPO/IbI.

 (opMHUPOBaThb IKOJIOTUUECKOe MBIIIIeHHe: YMeHHe OLleHWBaTh CBOIO
JesTebHOCTh WM TIOCTYIIKKA APYTHUX JIOJeW C TOUKU 3peHUs COXpaHeHUs
OKpY’Karollleid cpe/ibl - rapaHTa >KU3HHU 1 6/1aronosyuus rojei Ha 3emMiie.



MeTtanpeaMeTHbIMM pe3y/bTaTaMu Uu3ydyeHUs: Kypca «[lepBble 1iaru B
XUMHN» SIBAsIeTCST hOpMUPOBaHNe YHUBEPCAIbHBIX YueOHbBIX AercTBuil (YY /).
PerynsatuBHbie YY/I:

* CaMOCTOSITeJIbHO  OOHapy>kMBaTb ¥ (OpPMy/JIMpPOBaTh  y4eOHYIO
ripobiemMy, orpeie/IsiTh 1je/lb YUeOHOU AesiTeTlbHOCTH;

* BBIJBUraTh BepCUM pellleHus1 Mpobsembl, OCO3HaBaTh KOHEUHbIN
pe3yJibTaT, BbIOMpATh M3 TPEAJIOKeHHBIX W UCKaTh CaMOCTOSITEJIbHO CpeJCTBa
JOCTV)KEHUS L1eJiu;

* OCYILIEeCTB/ISITh lieJiefioslaraHye, BKJItOUasi MOCTAaHOBKY HOBBIX LieJiei,
npeoOpa3oBaHre MPaKTUUeCKOM 3a/lauu B MI03HABATe/IbHYO;

*  COCTaBIATH (MHAWUBUAYATBHO WX BIPYIITIE) T/IaH PeIleHus Po0JIeMbl;

« paboTasi TI0 T/IaHy, CBepATb CBOM JIeHCTBUS C 1ieJIbI0 U, IPU
Heo0X0JUMOCTH, UCTIPAB/ISATh OITMOKN CaMOCTOSATETHHO;

* YUUTBIBaTh Pa3Hble MHEHUSI U CTPEMUTBLCS K KOOPAMHALMY PAa3/TUUHbIX
TMO3ULIMH B COTPY/IHUUECTRE;

* B /IMajiore C yUYUTesieM COBEPIIEHCTBOBAaTh CAMOCTOSATETbHO BhIpaOOTaHHBIE
KPUTEPUU OLIEHKHU.
ITo3HaBarenbHbIe YY /:

* aHa/IM3UPOBATh, CPABHMBATD, K/IAaCCU(PUITMPOBATHEHO000ITIATH (haKThI
Y siBJieHUs1. BBISIBASITH TIPUUMHBI U CJI€/ICTBUS TIPOCTHIX SIBJIEHUM.

* OCYLIeCTB/ISITb  CpaBHEHMWe,  KJIaCCU(UKALUIO,  CaMOCTOATETbHO
BbIOMpasi OCHOBaHUSI U KDUTEPUU [Jisl YKa3aHHBIX JIOTUUeCKUX Orlepariuii;

* CTPOUTH JIOTUYECKOe pacCyK[eHWe, BK/IOYarolllee YCTaHOBJIEHUE
TIPUYMHHO-C/IeICTBEHHBIX CBSI3€H.

* C037aBaTb CXeMaTUUeCKMe MoOJleld C  BbIJIeJIeHUeM  CYIeCTBEHHBIX

XapaKTepPUCTUK 00BEKTA.
*  COCTaBJIATHTE3CHI,Pa3/TMUHLIEBU/IBITIAHOB(TIPOCTHIX, C/IOKHBIXHUT.IT. ).

* mpeo0pa3oBbIBAaTHHHGOPMALIUIOU30JHOT OBUAABAPYT O (Tab/MUIyBTEKCT U
mp.).

* yMeTb OINpeie/isiTh BO3MOKHbIE UCTOYHUKA HeOOXOJUMBIX CBeJeHUH,
MPOM3BOJAUTL TOMCK WH(OpPMALUM, aHa/Ju3UpoBaTb U  OLeHUBaTb eé
JI0OCTOBEPHOCTb.

 000011aTh MOHATUS -OCYII[ECTB/ISATh JIOTHUECKYH0 OTepaljvio rmepexo/a
OT TIOHATHUM C MEHBIIIUM 00BeMOM ITOHATUAM C O0JIBILINUM 00BeMOM;

* CTPOWTH JIOTUUECKWEe pacCyKIeHWs, BK/IOUAIOIIe YCTaHOBJ/IeHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3eH.

* OOBSICHATH sIB/IEHUS, TIPOLIECChI, CBSI3U W OTHOLLEHUS], BbISIB/IsieMble B X0/e
WCC/IeIOBaHMs, OCYIIeCTB/ISATh BbIOOp Hanbomee 3(h(eKTUBHBIX CrIOCOOOB pellieHUs
3a/jau B 3aBUCUMOCTH OT KOHKPETHBIX yCJIOBUIA.

KommyHukaruBHbieYY /I:

 ymMeTb  (GopMmynupoBaThb  COOCTBEHHOe  MHEHHWe W TO3UILHIO,
apryMeHTHPOBaTbeenKOOPAUHUPOBaTheeCTI03ULIMUIIAaPTHEPOBBCOTPY/JTHUUECTBE TIpU
BbIPabOTKe 00111ero pereHusi B COBMECTHOM /1eATe/TbHOCTH;

* OoTOOpakaTb B peUM COZiep)KaHHe COBEpIlaeMbIX AEMCTBHH, Kak B (opme
I'POMKOM COLMa/IM3UPOBAHHOW peuH, TaK U B (JOpMe BHYTPeHHeU peuy;



*  YMeTbapryMeHTUPOBaTbCBOKTOUKY3PEHUS;

* YMeTb OCYILIeCTB/IATh B3aUMHBIM KOHTPOJIb U OKasblBaTb B
COTPYJHUUECTBe He0OXOAUMYI0 B3aUMOIIOMOLI]b;

« yMeTh paboTraTh B TpyIllie - yCTaHaB/IMBaThb pabourie OTHOIIEHWS,
3¢ deKTUBHO COTPYJHHWYATb M CMOCOOCTBOBATH TMPOJYKTUBHOW KOOTIEPALUH.
IIpeagMeTHBIMHU pe3y/ibTaTaMM H3YyueHHUs MpeaMeTa SIBJSIOTCS C/aeAyroLye
YMEeHUS:

* 0CO3HaHWEPOJIMBELeCTB;
*  OmpejieNsiTbPOJIbPa3/TIMUHbIXBEI|eCTBBIPUPOIeUTEXHUKE;
*  00BSICHATHPO/IbBEILECTBBUXKPYTOBOPOTE;

* pacCMOTpeHUeXHMHUUYeCKUXIIPOLIeCCOB;
* WCMOJIb30BaTh 3HAaHWS XUMMU TIpU  COO/IOZIEHWH  TIPaBUJI

WCTI0JTb30BaHus1 OBITOBBIX XUMHUUECKUX TIperapaToB;
. pa3nMuaThornacHbiernbe30racHbIeBel[eCTBa;
*  TIPUBO/UTHIPUMEPBIXUMUUECKUXITPOLIECCOBBIIPUPO/IE;

*  HCIOb30BaHUEXUMHUUECKUX3HAHUUBOBITY;

* 00BSICHSITh3HAUEHNEBeIl|eCTBBKU3HUNX0351CTBeUe/I0BeKa;

« ¢dopmupoBaTh MpezcTaB/ieHuss 0 OyzayiiemM npodeccroHanmbHOM BbiOOpe. Kpome

TOTO, 3aHATHS TIPU3BaHbI MPOOYAWUTH y YyUalllUXCsl WHTepeC K XUMHUUYeCKOW Hayke,

CTUMY/MPOBaTh  JajbHellllee  W3yueHWe  XWMHUWA. XUMHUeCKWe  3HaHW,

cchopMUpOBaHHbIEHA3aHATHSAX, WHGOPMAI[MOHHASKY/IbTYypa YYalllUXCs, MOTYTOBITH

WCTI0/Tb30BaHBIMMU/IISIPACKPITUSPA3/TMIHBIXTIPOSIBIIEHU A CBA3UX MU CXKU3HBIO.
Cnoco0bionipe/ie/IeHIsPe3y/IbTaTUBHOCTH:

* HauaibHbill KOHMpPOab (ceHMsAOpb) B BHe BU3yalbHOTO HabOJIIO/IeHUS
reziarora 3a CcobJt0/jleHeM BOCTIMTAHHUKAMHM TeXHUKH 0e30TacHOCTH, TIOBe/leHHEM
1ipu paboTe C Toc/IeAyIOIKM 06CyKIeHHEM;

« Tekywuii KoHmposb (6 meueHue 6cez0 y4yeOHO20 200a) B BHUJe
BU3ya/bHOT'0 Ha0JII0/IeHHs Tieflarora 3a MpOoIjeCCOM BBITTOTHEHUST YUall[AMUCS
MPaKTUYECKUX pabOT, TMPOEKTOB,  WHIWBUAyalbHbIX3aZlaHUM, ydacTUs B
TIpeIMEeTHOM HeJiesie eCTeCTBO3HAHUS;

* IIpomedxicymouHbili KOHMpo/ab (Mmemamuueckuli) B
BHU/IeNpeIMeTHOMIMArHOCTUKHN3HAHUSIIe TBMUTIPOUIeHHBIXTEM;

* W moezoebilikonmpo1b(Mail) BBUen3yueHUsIHaHaIM3aripoIyKTOB
TPyZa ydamuxcs (IpoeKToB; cooliijeHuH, pedepaToB), rpoijecca OpraHU3aiiuu
paboThI Ha/l TPOAYKTOM M IMHAMUKUA TUUHOCTHBIX U3MeHeHUH.
®opMblyuéTasHaHUH, YMeHUMIIPUP ea/TN3alMUNpPOrpaMMbl.

* Onpoc;

«  OO6cyxeHue;

« CawmocrosTesbHasspaboTa;

» TecrtupoBanue;

« TIpe3eHTal[UsH3aIUTATBOPUECKOHPAOOTHI(TIPOEKTHIUIP. ).
BkoH1jeyueOHOroro[a00yvaronuiicsiio/KeHBBITIOTHUTBU3AIUTUTD TTPOEKT.



TeMaTHueCKWi NiIaH TROPYECKOro 00heuHeHNsd «IlepBble Iaru B XUMHM»

Ne |Ha3Banme Tema 3aHATUA Bcero Teopusa ([Ipak- [HMcmonn3ye
n/n |pasjena 4acoB THKAa Moe
o0opy/oBa
HUe
1 |Pa3pen 1. BBopHoe 3aHsATHE. 2 1
BBegenue.
(2u.) MecTo X¥MUH B eCTeCTBO3HaHUU 1
Pazpen 2. Bemectsa. [IprieMsl obpartijeHust 1
JKCIepuMeH C Bell|eCTBaMU.
Ta/bHbIEe 0CHOBBI| [TpaBusia Ge3omacHoi 1
xumMuu.(84.) PabOTHINPUIIPOBEEHUM
3KCIlepuMeHTa. TexHuka
nabopaTopHbIX paboT.
y) HarpeBareibHbIe IPUOOPHL. 8
YucThleBelecTBa,0co00 YUCThIe 1 Jatuuk
BellleCTBa. 3/1eKTpOn
ITpumecu. POBO
Cwmecu. JTHOCTH,
1rdpoBo
U
MUKPOCK
on
MeTo/bI TTI03HAHUS 1
B ecrtectBOo3HaHUN.
Bopga. PactBopsl. Mopckas u 1 |[Jaruuk
TrpecHasi BOZa. TemMIieparyp
bronoryuueckue XuaKoCTu bl
/1IATUHOBBI
124
MaccoBasi 10/ paCTBOPEHHOT'0 1 1 |Jatumn
BellleCTBa, WU IIPOLIeHTHas K
KOHLIeHTpaLYs BellleCTBa B ONTUY
pacTBope eCKOM
[1JIOTH
OCTU
HacerliijeHHbIe ¥ TiepechIljeHHbIe 1 Ludp
pacTBOPBI. 0BOM
MUKD

OCKOIT




Pazpen 3.
3HaKOMHUMCS C
MHPOM
HAHOYACTHIL
(8u.)

MogenvpoBanue

CTtpoeHue BelljeCTBa.
Pa3smepsl yactul]. HaHo yacTuiis

KonnouzHele cuctemsl: 1ouBa,
TJIMHA, PUPO/HbIE

BO/IbI, BO3/1YX [IbIM, MUHEDAJIbl,
x/1e0, MOJIOKO, Macjio, KpOBb.
KomnnongHele ¥ UCTUHHbBIE
PacTBOPHI

Metopb! ¥ cpefCcTBa
SMITUPUYECKOT0 UCC/Ie0BaHUS

Kak crerneHs n3MenbueHus
B/IMSIET Ha OOIIYIO TUIOIA/b
COMPUKACAIOLIMXCS YaCTUL]

HaHo 00BeKThI U
00yC/IOB/IEHHOCTb UX YHUKAJIbHBIX
CBOWCTB Pe3KHM yBeJTHUeHHEM
[1/10111a/J TTOBEPXHOCTH YACTHI]

Pazpen 4.
XuMus Ha
cTpaxe
3/10poBb. (6u.)

Wop. Bo3roxka iioga. Mop,
13 anTeKku

«MapranuoBka». [lepmanranat
Ka/Iist

[Tepekuch Bogiopoja. CBolicTBa U
rpyMeHeHUe TIepOKCH/Ia BOZOPOAa

ATIXP

AnetuicanvuuioBas
KHCIoTa. ACKopOUHOBast
KHCJ/I0Ta

[Tpubop
MO/TyueHust
BOJIOpO/iA

Jin i

«3eJieHKa» Win
OpH/UTHAaHTOBBIN3€e/IeHbIN

«Mpu1ouyecHoe»

Hatuuk pH




Pa3pen 5.
XUMHUATHNIIHA

(54.)

Caxap, KpaxmaJl, 1e/JIK0J/103d-

POACTBEHHHKU T'JIFOKO3bI

AJTIOMUHUN: BeJIUKUU U
y’KacHbIN

YKCycHast KUcjioTa

«CoJieHada Hallla >KU3Hb»

BpenHuTpaToB:Mu(UIM NpaBza

HaruukpH,
JATUvK
3JIEKTPONPOBO
JHOCTH

Hatunk
3JIEKTPONPOBO
JHOCTH

Pa3pen6.
Pa6ora Haj
MPOEKTaMH.
(54.)

Otarn BeIOOpa TEMBI,
TIOCTAHOBKH L{eJIH, 3a/jau
WCCTIe/IOBaHMSI .

OTamnBbI JABYDKEHHS T'MII0Te3kbI.

OTar IIaHUPOBaHUS Ty TH
JIOCTIDKEeHUS 1]esiei
HCCJIeJ0BATe/TbCKUX
(MpoeKTHBIX) paboT U BEIOOPA
HE00X0JUMOr0
HWHCTPYMEHTapHsl.

OTar npoBe/ieH|s: yueOHOro
rccaeioBaHus (MPOeKTHOM
paboThI) C MPOMEXKYTOUHBIM
KOHTPOJIEM 3a XOZIOM
BBITTO/THEHUS U KOPPEKIHei
pe3y/bTaToB.

Otan odopmiieHus,
Tripe/iCTaB/IeHNs(3aLLHThI)
TIPO/IyKTa MPOEKTHOU PabOoThI

nTOro:

34

18

16




Copepxanve Kypca

WHCTpyKTaX 10 TeXHUKe 6e30MacHOCTH MPOBOAUTCS Ha KaXK/IOM 3aHSATHH Tepe]
MpOBe/IeHNEeM SKCIepUMEeHTa.

1.BBeieHHe

BgooHoe 3aHsimue. 3HAKOMCTBO yUallluXCsi C HOBbIM yueOHBIM KypCOM B KPY>KKOBOM
pabore.

Mecmo xumuu 8 ecmecmgosHaHuu. 3apoXxieHie XUMUM KakK HayKd. CBsI3b XMMHUU C
MPaKTUYECKOM >KU3HBIO YesI0BeKa.

IIpakmuueckas uacmeo.
Co3/jaHrern03HaBaTe/IbHBIXKPOCCBOPIOBUPYTUXUHTEPAaKTUBHBIXYTPaXKHEHUITHA
LearningAps.org unu MyTest.

2. JKCHepUMeHTa/IbHbIe 0CHOBbI XUMUH

Bewecmea. ITpuembi o6pawjeHus ¢ geujecmeamul.

M3yueHre TIpaBU TeXHWKWA 0e30TacHOCTH, TPeAYNPEXJAOIMIMX W 3arperiaroiuux
3HakoB. [lepBast momotp. [IpoTHBONOKapHBIE Cpe/ICTBA 3al[UThI.

3HAaKOMCTBO C Bell[eCTBaMM, BCTPeUarol[UMHUCS B ObITYy: HofHasi HacTOWKa, Me[ib,
aJlOMUHUM,COJIb, THILEBAsICO/ia, JIMMOHHASIKUC/IOTA, YKCYCHAsKUC/I0Ta, BOJa,MeJHbIM
Kyrnopoc. OTiruue BewlecTB Mo (U3UUYeCKMM CBOMCTBAM: arperaTHoe COCTOSIHWe, LIBeT,
3arax,BKyC,pacTBOPUMOCTh.[IpaBraxpaHeHusBel|eCTBBIab0paTopuu. TOKCUYHOCTh
BeLL[eCTB [JISl ’KUBbIX OPraHU3MOB OMpeJensieTcss UX XUMUYEeCKMMHU CBOMCTBaMH, MX
CIIOCOOHOCTBIO BCTYTAaTh B XUMHUYeCKHe peakUuu. [IposiB/ieHNsT TOKCUYHBIX BEIeCTB Y
Yye/IOBeKa: XMMUUECKUN 0KOT, pa3fjpakeHre CM3UCTBIX 000/104eK, KaTap [bIXaTe/IbHbIX
MyTel, ajjepruyeckue peakiyuy, OCTpble [epMaTUThl, KaHLIepOT€HHOe [eNCTBUe,
TIOPa’KeHWsI OPTaHOB, BO3MOJKHOCTh JIETaJbHBIX MCXO0/0B. IIpaBria orbopa BelecTB
(TBepAble, OpoIIKooOpa3Hble, KUKHE, BOAHbIE PACTBOPhI, 0c000e BHUMaHHe - paboTa
TOJIKO C MaJibiMd 00beMaMU Bell[eCTB).

TecmuaocHoBe3a1aHUHM30TKpbITOro0aHKa®UTTH (pa3gen«MeToAbITI03HAHMS» )

Ilpasuna 6e3onacHotipabombinpunpogedeHuuskcnepumenma. TexHuka

/1a60pamopHbIX pabom.

3HaKOMCTBO C Jj1abopaTOpHBIM 000pYy/IOBaHMEM: CTeKJsSIHHasi Mocyja (XUuMUuecKue
CTaKaHbI,K0JIObI, BOPOHKU, Ie/TUTeTbHbIEBOPOHKH, MEPHASITIOCY A ), BECHI, LI TATUBbI/ISI
nMpoOUpOK W TIpUOOpOB, HarpeBaTesbHBIA TPUOOP-CITUPTOBKA, (apdopoBas mocyaa
(BbIMapyBaTe/IbHbIe YalllKu, TUT/IU, CTYIIKU, IINaTe/n) U Jp.

Be3onacHasipaboTacocTekioM, TpoOKamMu(1eMOHCTpaLUsSIPe3KUCTEeK/ISTHHBIX
TPyOOK, WX HarpeBaHus /il u3MeHeHus1 popmbl). [Ipakmuyeckas uacms.

Cobopka ripubopa [j1s TIoTyueHus Ta30B. [IpoBepKa Ha TePMEeTUYHOCTD. 3aKperyieHre
ero Ha LITaTMBe. PrucyHok mprbopa npy oMoty Tpadapera.

HazpeeamebHblenpubopbl.

CripToBKa. I"'a3oBasiropesnka. [lnutka. BogsiHas 6ansi. HasHaueHHe HarpeBaTeIbHbIX
nipubOpOB.
M3yyeHneCcnMpPTOBKU:COCTaBHbIeUaCTUMUX (PYHKLIUSL.



["oproueeTOTIMBOA/IICITUPTOBOK: STUIOBLIACTTUPT. OCO6eHHOCTUPeaKLIMUT OPEHUS:
BbizlesieHHeTeria ucBeTa. Cyxoe roprouee IIpaBuia HarpeBaHUSNPOOHUPOK C BOAHBIMHU
pacTBopaMu (TIpe/IBapyTebHBIA TIPOTPEB BCEH MOBEPXHOCTH, 00s3aTe/bHBINA HaK/IOH
MpoOHpPKH, OTBEpCTHe TIPOOHPKH «OT cebsi», 3aKperieHre AepsKaTesisi IPOOUpKH).

Vcrionb30BaHUETUTIEUNIPUNIPOKAIMBaHUMBeleCcTB. Ha3HaueHue

ornepalyy NpoKa/vBaHus.

Ilpakmuueckasauacmep.

N3yueHueruiameHu. PUCYHOKIT/ITaMeHH.

Cbopka mpubopa /i1 BbITapUBaHUS COMM (KOJIBL[O Ha INTATHUB, BbITapUBaTe/bHast
Yalllka,BOAHBIMPACTBOP COJIH, CITMPTOBKA).PrucyHOKIIprubopa mpuriomoliuTpadapera.

Yucmbie eewjecmea, o0cob6o uucmbie eeujecmea. IIpumecu. Cmecu. CriocoObI
OUMCTKHM BelleCTB OT TpuMeced U pa3jefieHuss cMmeced. @unbTpoBaHue. [leperoHka.
Kpucrannusaius. Pa3zaeneHue ¢ MOMOILBbIO MarHUTA, Je/UTe/IbHOM BOPOHKHU

Ilpakmuueckasauacmb.
1 BapUaHT:CMeCbpPeYHOroIeckau caxapa.
2 BapHaHT:CMeCbpPeYHOroreCKauroBapeHHOK COJH.

CocTaBUTh Cxemy [0C/e/l0BaTe/TbHOCTU oOrepaiuii (pacTBOpeHUe, (UIbLTpOBaHUe,
BbinaprBaHue). CpaBHUTb W O0OOCYyIuTh pe3y/ibTaThl [JBYX BapuaHTOB. OOpaTUTb
BHMMaHHe Ha CMeChb caxapa Y Mecka (y HEeKOTOPBIX YalllKU MOKPbUIMUCh KOPUYHEBOMN
MaccoHt), Ha BaKHOCTb YCJOBUM MPOBeJIeHUs] SKCIIePUMEHTa, B [JAHHOM CJiydyae Ha
CBOEBpPeMeHHOe IpeKpalljeHye Harpesa.
Memoobino3HaHuseecmecmeosHaHuu.

HabrogeHne. DkcrieprMeHT. MozieTMpoBaHye.

YcnoBusi mipoBefieHMsi  HabO/OZieHHWsT KaK ~ OCHOBHOTO — MeTOJid  TO3HaHMSL.
MpeIC/iMTeNbHBIA U peanbHbIA SKCIIEPUMEHT. YHUBepCajbHble 3HaHWsI uesioBeuecTBa Ha
OCHOBe HabmoieHus1. du3nueckre U XUMUUeCKHe sIBJIeHUS.

IIpakmuueckasauacme.

BpoyHOBCcKOe [BWKeHMe T0jJ, MUKpockorioM. OOHapyeHHe >Khpa B CeMeHax
nogiconHeudrka. OOHapykKeHWe Kpaxmana B Kaprodesne. OOHapyKeHUe YTIEKHCIOTO
rasa B BbJbIxaeMOM Bo3zyxe. [lobaBieHre TMMOHHOW KUC/IOTHI B Uaid.

OdopmieHrepabOThIL.
|  Ha3BaHueorbiTa | KakBbIOJHSIH | UrtonHabmogamm

OOpaTuTh BHUMaHHe Ha MPAKTUYECKHe 3a/IaHus TPOI/IbIX3aHATHN. AKIIEHTHPOBATh,
YTO MeTO/|, HaO/Io/IeH s - OCHOBHOM MeTO/I, T03HaHUS.
2.6Boda. Pacmeopbi. Mopckasi u npecHas 6€00a. buosioeuueckue xcuokocmu. KpOBb,
nuMda, KIeTOUHBIH COK. DKOJIOTHUYeCKHe TMPOo0ieMbl BOZBI. DJIEKTPOIIPOBOAHOCTE KaK
CBOMCTBO PACTBOPOB 3/IeKTPOJIMTOB (MpaBuia 6e30macHOCTH C 3/1eKTpOrpubOpaMu).
Ilpakmuueckas uacmp.
OmpeziesieHe C TIOMOIIBIO 3/IEKTPOIIPOBOAHOCTH PACTBOPOB: B KAaKOM XUMHWUYECKOM
CTaKaHeHaXOIUTCSIAUCTUITUPOBaHHasBO/1a. [laHbITPHPACTBOPA: paCTBOPIIOBAPEHHOM
COJU, PacTBOP caxapa, AUCTU/TUPOBaHHas BO/jia.
OdopmieHre paboThIL.

Ha3BaHue pacTBopa YroHabsrojaem
(3aropaeTcsiIaMITOUKaU/INHET)




Kakpacno3HaTb:BKaKOMCTaKaHe-AUCTUITMPOBaHHasBojavpacTBopcaxapa. Jo/mKHbI
TIPe/IJIOKUTh [iBa CII0CO0a: OpraHo/IeNTHYeCKUid U BhITIapUBaHHUE.

[Tpoektr  «M3roToBneHue camofienbHOro  mpubopa A/t MCC/IeI0OBaHUS
3JIEKTPOIIPOBOHOCTU PaCTBOPOB»

2.7.Maccoeas 00151 pacmeopeHH020 geujecmea, u/au NpoyeHMmMHass KOHYyeHmpayus
geujecmea 6 pacmeope.

B3gemviBanve. Pa3HoBeckl. HaBecka. MepHasi rocyja (MepHble CTakaHbl, KOJOBI,
LATUH/DBI).

IIpakmuueckasuacme.

[IpuroToBnieHWe pPAcTBOPOB TOBAPEHHOM COMM  3a/laHHOM  KOHLIEHTpALUU.
[TpuroToBneHKeLLIMITyYerOHANUTKau3MUILLIEBOKMCO/bI, TMMOHHOMKUCIIOTBI,caxapan
acKOpOWMHOBOM KHUCJIOTBI: KaXKZasi TPyTINa orpejenseT KOJUUeCTBO BellecTB Ha CBOe
ycMmoTtpeHre. CpaBHeHHe U 00CYy»K[eHUe TIPUrOTOBJIEHHBIX HAlUTKOB C T.3P. BKYCa,
dukcaimu HabmomaeMbix 3(PQeKTOB, pacueToB WM BBITIOJHEHUS] «Ha T71a30K»,
5KCIIepUMEHTAIbHOU KYJ/IbTYPBI.

2.8. HacblwjeHHbleunepecblujeHHblepacmeopbl.
Memooduka eblpawjueaHust Kpucmasn108. MOoHOKPUCTa.

Kpucrannmueckuenpysbsl.UtoTakoe«3aTrpaBka».  JleMOHCTpaLus
MepechIleHHOr0 pacTBOpA alleTara HaTpus.

IIpakmuueckasauacmep.

[TpuroToB/ieHWe HaChILIEHHbIX W TEpPechIlleHHbIX pacTBOPOB. IIpuroroBneHue
BOJHBIX pacTBOPOB MeEAHOrO0 KyINopoca, XJOpWja HaTpusi, Caxapo3bl s
BbIpAll[MBaHUSI KPUCTas/IoB. BripaluBaHue KpUCTA/IJIOB M3 pacTBOpa KaMeHHOW COJU
Y MOJMPOBAaHHOW COJIA: eCThb /M pa3Hulia. [louemy f/is BbIpalllMBaHUsI KPUCTAJL/IOB
KaMeHHas COJIb JIyuyllle, YeM HoJvpoBaHHas. [losyueHre OKpallleHHbIX KPUCTaJ/IOB
COJIM CUCIIO/Ib30BaHMEM MMUILIEBbIX KpacuTesel. BhIpallliBaHUeKPUCTA/IZIOB MeJHOTO
KyIiopoca 13 BOJAHO-CITMPTOBBIX PaCTBOPOB.
3.3HaKOMHUMCSICMUPOM HaHOYaCTHLY

MoodeaupoeaHue. Mopenu B ecTtecTBO3HaHUM (1y100yC, KapThl, (u3nuecKre
Mojeniv, OMoorhyeckrie MyJIsDKU, KPUCTA/UTMUeCKHe peleTKH). Mopen aToMOB U
MOJIEKYJT B XUMUHU.

Ilpakmuueckasauacmep.

M3roToBneHreMo/je/1eiiMoIeKyM3noApyYHbIxcpecTB. PaboTaBooOpakeHusI.
CmpoeHuegeuwjecmea. Pasmepbruacmuy. Hanouacmuypi.
IIpoekTHas3agauyaNe 1. Kaky3HambnpumepHblepasmepbleUMamMuHHO200paxce

«YHOesum»,«Pegum»,ynako8KUKOMOpPbIXpACNOA0*CEeHbLy8ACHACMOAX,HE OMKPbI8As
baHouex.

ITpoekmHas 3adaua Ne 2. Y Bac Ha cTonax HaXo/sATCS MEePHbBIMA LUJIHUH/AP, Koba ¢
BOJ/IOM, BeChl PBIUYAKHOTO THUMa C Habopom pa3HoBecoB. IIpejoxute CriocoObI
orpe/iesieHHs pa3MepoB MOJIEKYJ/T BO/bI (MPaKTUUeCKUN U TeOPeTUUeCKUN).

Bonpoc: OtHOCUTCS 1M MoOJieKyJjla BOZAbl K HaHouactuuam? [louemy BUpPYChI
Ha3bIBalOT HAHOPOOOTaMu?

KoanouoHuble cucmembl: nouea, 2/uHd, nNpupooHble 600bl, 8030yX ObIM,
MuHepabl,X/1e0,M0/10k0,Mac10,Kpoeb. Ko10udHbleuucmuHHblepacmeopbl.



OnTuyeckue cBoiicTBa: «d3(pdekr TuHpgans», «siB/leHWe WCKPSAILIUXCS CJI0eB».
KonnouaHble yaCTULIBI M X pa3Mephl.

OKcnepumeHmanbHass 3adaua Ne 1. Ha cronax: jyla3epHasi yKa3ka M Jla3epHbIU
(hoHapUKCKpPaCHBIMITYYOM,ABaXMMHUUYeCKMXCTaKaHa:BOJIHOM3aBapeHHbINNaKe TUK
yasi,BApyromM-uncrasisoga.lIponycrurenyunaszepHorooHaprukauepe3crakaibl. B
KaKOM CTakKaHe, TO0-BallleMy MHEHHIO, HaXOJWUTCAd KoJlouAHas cuctema? Ha uem
OCHOBBIBAeTCS Ballle TIpeIooKeHue?

DKcnepumeHmanbHass 3adaya Ne 2. Bam BbllaHbl pacTBOpHI aijeTaTa CBUHIlA
Pb(CH3;COO), u noauga kamusi KI, mtaTuB ¢ mpoOHpKamMu, CIIMPTOBasi roperka,
npoOupKozep>xare/b. BipooupkyHasnetite2mapactBopaKI(BeicoTol2cM)r3aTemM
npusieiite 2 mu pactBopa Pb(CH3COOQ), . Obpa3syercs »kentbii ocafiok. HarpeiiTe
npoOUpKY [0 pacTBOpeHUsI 0Cajika. 3aTeM OxJiaguTe MPOOUPKY OKOJ0 2-3 MUH U
TIOMelljaeM B COCY/, C XOJIOJHOU JiefisHOM Bozioi. Uto Habsogaete? UToO MPOMCXOAUT
TMIPU BCTPSIXMBAHWHY TIPOOUPKU?

WTaK, Bbl TOJBKO YTO OOHAPY>KWU/IM pa3nuuue MeXAy WCTUHHBIMU pacTBOpamMH U
KOJIJIOWIHBIMYA pacTBOpaMu. B mocneqHuX Bbl HaOMIO/any TPOsIBJIEHHEe ONTHYeCKUX
sbdekToB: «3bdekt Tunmans» (Kcr. 3ah. Nel) U «sBIeHUe UCKPSAIIUXCS CIOEB»
(okcn.3az.Ne2).Bonpoc: Kakoka3aTh, YyTOMBUIbHBIMPACTBOPSIB/ISETCAKOIOUTHOM
cuctemoiri?(ITopaccesiHntocBeTaBpacTBOpe-KOHyC TuHanst). Yronpoucxoaureciu B
MBUTBHBIA pacTBOp A00aBUTH MoBapeHHy cosib? ([Ipo3pauHblii mpexk/e pacTBOP
pe3Ko MyTHeeT, 00pa3yrTCs KpYIHble XJ/IOMbsi). 3HAKOMCTBO C SIBJIEHUSIMU
KOary/siuy U BbicasuBaHus. [IpoekmHas 3adaua Ne 1. [IBa yueHHKa TIPUTOTOBWIU
CMeCh M3 paCTUTeTbHOT'0 Mac/ia ¥ BO/IbI: 100aBUB TOJIOBUHY YalHOM JIOKKU Macya B
200 mn Bogpl. OAWH W3 HUX YTBepXKAAeT, UTO TMOyueHHass CMeChb SBISIETCS
KOJ/UIOUZHBIM pacTBOpOM, a Jpyrod 3To otpuuaer. Kro mnpaB? CBod oTBeT
WTIOCTPUPYWUTe CHUMKaMU Ha MobunbHOM Tenedone. ([IpaBbl 0ba yueHuka. Bce
3aBUCUT OT 0CcoOeHHOCTel MPUTOTOB/IeHUsI CMecH. Eciu MpocTo pa3melliatb Macjio B
Bojle, TO KoHyC TuHpans He HabmozgaeTcs. Eciu ske akTUBHO B30anThiBaTh CMeCh B
TeyeHWe HEeKOTOPOTrOBPEMEHU,TO CMeCbMYTHEeTMBTAaKOM pacTBOPe XOPOIIOBU/IEeH
KOHYC PacCessHHOTO CBETa, TOeCTBIIOSIB/ISIIOTCS MEJIKOAUCIIePCHbIe YaCTHULbl Kareaek
MacJsia). BeIBoA: KO/IOWHbIE PACTBOPBI MOYKHO OOHAPYKUTh M0 ONTUYECKOMY TeCTY
«3bdekt TuHmans», KOTOPbI OOHApPY)KUBAETCs, €CAM KOJIJIOWJHbIE YaCTHI[bI He
TMPEBBILLAOT Jyana3oH HaHOPa3MepOB.

Memoobiucpedcmeasmnupuiecko2oucc/1e008aHusl.

Harmpeabiay1yx3aHsATHAX BbIBBITOMHSAIMIKCIIePUMEeHTaIbHbIeUTIPOEKTHBIE 3a/1auH.
Kak BbI lymaeTe, Kakie MeTO/Ibl MCCJ/Ie[JOBaHus Bbl UCTIO/Ib30BasIN?

1. Habmrozenue. 2. OkcriepumeHT. 3. MI3mepenue. 4. CpaBHeHue BcriomHuTe
3a/laHus1, IPOCMOTPUTE CBOM 3alMCU U IPOKOMMEHTUPYMTE UX C TOUKU 3PEHUS
MCTI0/Ib30BaHHBIXMEeTO/J0BUCCIIeI0BaHMs. UeMBBINOJIb30BalCh, UTOOBIPEIITUTD
TOCTaB/IeHHYIO Tiepe/] BaMu 1po0ieMy.

ITpoekmHas 3a0aualNe 1. Halijyte, ueMypaBHa MJIOTHOCTb aTFOMUHUEBOU (DOBIU
MMeTHOMUIHMCTaTbHOMO0IBaHKUHETIPaBUIbHONU(OPMBI,KOTOPbIE JIe)KaT HaBalllnx
cronax. Viget obcyxaenue. J1o/mKHBI TIPEIIOXKUATD TI/IaH pellieHus 9TOM 3a/1auH,
orpefie/IUTb Kakue HeobX0UMbl 3MepUTe/ibHbIe TPUOOPHI [/1s1 pellieHus ITOM



3a/lauMm. CpaBHUTBbHal/|eHHOe3HaUeHUeTIOTHOCTUA/TFOMUHUS, MeAUUTACTATUCO
CMPaBOYHOU BEJTMUMHOM.
Kak cmenenb  u3menbueHHOCmMu  edusiem Ha  ob6wyiw  naowaob
conpukacaowjuxcsi yacmuy. OObemMHble B3DBIBBI Ha MYKOMOJBHOM 3aBOjie,
JPeBeCHO-CTPYKeuHOMIpeAnpusiTH. [loueMyHeb3sTUCTI0Nb30BaThOeH3UH IS
pO3XKUra ApoB. BCIOMHUTE«UTOTaKOe TIIOLa/Ib», «eJUHULIbI U3MepEeHUSTIIOaan».
ITpoekmHas 3a0aua Ne 1. Y Bac Ha CcTojlaX HaXoAsTcst b0 Kyouk PyOuka,
nmubomasieHbKastyTlakOBKa caxapa-paduHazia. HakiuTe rioijazibliesiorokyorka u
00111y10 TUIOITaAbIMATBIXKYOMKOB,3KOTOPBIXCOCTOUTOOIBITIONKY OMK; MTHLIE/TOM
YTaKOBKHY caxapa M 0OIIyto TUIoIaib BCeX KyCOUKOB caxapa B yrakoBke. CpaBHUTe
3HaueHUSATIOaAuLe 0N (UrypbIMCyMMapHoTIonaareeuacteli? Kakyto
3aKOHOMepPHOCTbMbIMOKeMHa0/TI0/1aTh?
HaHnoob6vekmbl u 00yC/108/1eHHOCMb UX YHUKG/IbHBIX C80UICME pe3Kum
yee/quuyeHueM naowjadu NOGEPXHOCMU YACMUY: HAHOYACTHUL[bl, HAHOIJIEHKHY,
HaHOBOJIOKHA, HAHOTPYOKH, HAaHOIIIAPUKU, IeHPUMEPbI,[1e0/TUThI, KBAHTOBBIE TOUKHU.
IIpoekmHas 3adaua Ne 2. Yxo0 jiocsi uMeeT AauHy 12-13 MM, a yacTvila MarHeTUTa
Fe304 - 20 uMm. YBenuubTe ux B 1 Muwinrapy pa3.C KakuMu 00beKTaMu Bbl
Ternepb0y/[eTeMXCPAaBHUBATD?
Kakuedu3nueckreBe TMUMHBIM3MEHSIOTCATIPUM3MEHEHUN
JIMHEMHBIX pa3MepoB?
IMpoekmHas 3a0aua Ne 3. CKOMbKO JHUCTOB Oymaru A4 BOW/ET B cTakaH 00beMoM
100 mn?
KaxpoirpyrreBblAaHbUTMCTEIOyMaru A4uxummuueckrectakanbl 06beMoM100 M.
Kaxxpas rpynma vieT oTBeT Ha 3TOT BOIPOC.
[TpenyiaraemM TOMOIIb: COMHHTE JUCTHI B KOMOK. CKOJILKO KOMKOB Gymaru

BOLLIJIO B OJJVH CTaKaH?

Haiigure tuiomage oOTAenbHOro jucrta A4 W TJOLIaJb TOBEPXHOCTH
XUMHUUECKOTO CTakaHa. HalifiuTe CyMMapHYH TIUIOIIQb KOMKOB Oymarw,
HaXOJALLMXCA B CTaKaHe?

[enatoTBLIBO/I:0HA0KAa3a/1aCh3HAUUTETbHOOO/ILITIENION[aIMTIOBEPXHOCTH
CTakKaHa.

KakvM 00pa3omM Mbl YBeIMUW/IM CYMMapHYIO IUIOIab TIOBEPXHOCTH
Obymaru? (YMmeHbllleHHeM obbeMa opfHOrO sucta) 7.HaHooOGbekmbl U
00yc/108/1eHHOCMb UX YHUKA/bHBIX CEOLICIME pe3KUM yeeaudeHueM naouwjaou
nogepxHocmu  Yacmuy: HAHOYACTULbl, HAHOMJIEHKH, HAHOBOJIOKHA,
HaHOTPYOKH, HAHOIIIAPUKH, /IeHAPHUMEDBI, 11e0/IUThI, KBAHTOBbIE TOUKH.

IMpoekmHas3zadauaNe 4.HaiiyTe nioiaZibCBoeiuepernHoMKOpOoOKHUY CpaBHUTE
ee C TUIOLIA/IbI0 TIOBEPXHOCTH OOJIBIIMX TOJTyIIapUii U YepertHOM KOPOOKH, ec/in
S(kopa 6.11.) = 2500 cm® . S(u.k)=4nr/2, rae r=C/2m.

Ob6mbsicHeHMe: 60IbLIASTIIONIA[EOOMBIIUXTIONYIIAPUH0OBACHSIeTCIHATUULEM
MHOT'OUMC/IEHHBIX CK/Ia/I0K.

OKcnepumeHmanbHas 3adaua. Ha crosiax HaXoAsSTCs CTajqbHasi KHOIIKA,
)Kesie3HbI I'BO3/b, KyCOUeK MeJHOM IPOBOJIOKM, MeJHasi CKperKa, rPaHyJibl
aJIIOMUHUSL U 1[UHKA, IITaTUB C MpOOUpKaMu, coJisiHasi Kuciota. [lomecTture
Tipe/i/IoXkKeHHbleTe/laHaIHONMPOOUPOKU106aBbTe3aTEMCOJISIHYFOKUCIOTY



(BBICOTA CTOJI0A XXUKOCTH TpUMepHO1,5cM). OnuIImTe, YTOBLI HAabJTFOZIaeTe B
KaX/I0M 13 TIPOOUPOK.
3HaKOMCTBOC3IeKTDOXUMUYECKUMPSIIOMHAMNDS’)KeHUAMETA/IIOB.

Ha3panue o0bekTa Ha3panwue YroHabsrojaem JleBeennu
MeTaJlia,u3 rpaBee
KOTOPOTOC/Ie/1aH OTHOCHUTE/ILHO
00BEKT H,Ban/xumpsiy

BbIBO/]: CKMCNIOTONMB3aUMO/IeiCTBYIOT MeTaslIbl:

- 3asianvenoyyeOHUKyM. A. AXMeTOBa:03HaKOMbTECbCTEKCTOMHa C. 13.
- C KakuM BBl CTOJKHY/UCh TpOTHBOpeuremM? Meab u cepebpo B
HAHOCOCTOSIHUSIX ~ CTIOCOOHBI  B3aUMOZENCTBOBATH C  KHUC/IOTaMU.
YBenuueHue TUIOLIAAU TTIOBEPXHOCTU pearvpyrolux 4acTUll BAUsIET He
TOJIBKO Ha CKOPOCTh peaklu (00beMHbIe B3DBIBbI), HO U Ha XapaKTep
XUMHUUYECKUX CBOMCTB.
[TpoekT«Bnonckaxko/IouJHbIX

pPacTBOPOB»

4. X¥MMHs HAaCTPaXKe310pOBbsl.

M00.Bo3zonkaiioda. oduzanmeku.

IIpakmuueckasauacmp.

M3roToBaeHreMOo e TMMOJIeKYIbIM0/a. DJIeKTPOHHas, rpaduueckasipopmyia rmoja

[TpoekT«O6HapykeHreKpaxMa/iaBIpPOAyKTaXTUTaHUsD».

«Mapzanyoeka».Ilepmanzanamkanus. MapraserjerocrerneHu
OKMCJIeHUS

IIpakmuueckasauacmp.

OnpeeneHreMacCOBOW/I0UKHCIOPO/IaBMOJIeKy ierlepMaHraHaTaKausl.
PacueT oTHOCHTebHOM TJIOTHOCTU KUCI0po/ia nmoBo3ayxy. Coopka npubopa
JJ151 IOJTyUeHus1 KUC/IOPOZia METOJ0M BbITeCHEHHs BO3/yXa.

OKcrnepuMeHT:cOopKarprubopasipa3iokeHsATIepMaHTaHATaKa IHs].
KauecTBeHHasi peakiysi Ha KUCJIOPOZ,

LIBeTHBIEpeaKIMMCIIiepMaHraHaTOMKa/IUs(Harp.,liepMaHraHaT Kaiusy Cyab(puT
HaTpus, JIp.)

ITepekucb 800opoda. Ceolicmea u npumeHeHue NepoKcUuoda 6000pooa.
CrerneHb OKHC/IEHUS KUCI0POZA B MOJIEKYJIe ITepoKCcHza Bogopoaa. Peakius
pas/oKeHusATepoKcuAaBoopoa. KaknpoBectrskcriepuMeHT. KataamsaTopsl.
Oxkcup mapraniia (IV), depMeHT KaTanasa - KaTajn3aTOpbl peakLuU
Pas/I0KeHusl.

Ilpakmuueckasauacmp.

Oxkcup mapradua(l'V):HanucatbopMynyBelllecTBa UONIPeIe/TUTh CTereHb
OKMCJIEHUSI.

Tpu mpoOGUpPKH, B KaXK[0W HAXOAWUTCS HECKOJILKO M/ alTeYHOW MepeKucH
BO/I0po/ia. Bo BTOpYIO U TpeThio MPOOMPKU TIOMECTUTe COOTBETCTBEHHO OKCH/I
mapradua (IV) (Ha KoHuMKe 1Maresisi) W CBEXXeEHATepPThIM KapTodesb
(HAKOHYMKE IIMaTesIs).




Howmep nipobupku Uto gobaBuin Yrto Hab/o1aeM

HarmrcatbypaBHeHHepeakI[uHuco603HaueHUSIMAY C/IOBUMeeNpOTeKaHusI.

[TpoucxoauT v peakius B iepBou nmpobupke? IIpeaioxkuTte mpruoop Jis

ToJIy4eHUs BOJIOPO/a MpHY pa3/ioyKeHWH TTePOKCHia BOJOpoa

AyemusicanuyuaoeasaKkucaoma.AckopouHogasaKuc10ma. KucioTHOCTb

cpenbl. pH - UHAMKATOPbI CBOUMM pyKaMu. [Ipakmuueckas uacmp.

OnucaHue hur3nUecKux CBOWCTB. [TpurotoBneHue pacTBOpOB
alleTWICA/IMLIA/IOBO W  acCKOPpOMHOBOM KUC/IOT. [leMicTBMe WMHIUKAaTOPOB
(beHondTanerHa, 1aKMyca U MeTUIOpaH»ka) Ha UX DaCTBODbL.

VHUKaTOPbI AueTuscamuLnIOBast ACKOpOHHOBAsSIKMCIIOTa
KHUCJIOTa

®deHosPranerH

Jlakmyc

MEeTH/IOPaHX

[TpurotoB/ieHWe OTBapa KPacHOU KamycThl. Hab/ojeHre W3MeHeHus 1[BeTa OTBapa B
pa3HbIX pacTBopax (YKCyCHasi, TUMOHHasi, aCKOpOMHOBasi KUC/IOThI, TTOBapeHHasi COJlb,
ra3upoBaHHasIBO/|a,HALLIaThIPHBIACTIUPT,TUILeBasiCo/1a,PACTBOPMbLIAUCTHUPATBLHOTO
MOPOLLIKA).
B3aumMozeiicTBreackopOHMHOBOMKUCIOTHICHOZOM. Bompoc: AnsiKakux1je/1eiMO>KHO
MCII0/Tb30BaTh3TyPeaKLIo ?(1/1s100Hapy KeHHsIaCKOpOMHOBONKMCIOTHIBIPOAYKTAX

OUTaHUA).

1peareHnT 2peareHTHO/, UTo Habmojaem 1pu
aCKOpOMHOBAsSKKUC/IOTa B3aUMO/JIEUCTBUM
du3nyeCcKreCcBONCTBA: du3nyeCcKreCcBONCTBA:

«3eneHka» uau  OpuaiuaHmoebili  3eieHbili.  1[BeT  MOpPOIMKOOOpa3HOTO
OpWITMaHTOBOTO 3esieHOr0. [IpakTHUecKoe 3HaUeHHe U MoTyuYeHue.

IIpakmuueckasauacmbp.

du3nyecKreCBONCTBAOPUITMAHTOBOT 03€/IEHOTO

Kak fgoka3aTb TOJJIMHHOCTb  OpW/UTMAHTOBOTO  3esieHoro.  [IpoBeseHue
TI0C/IeI0BaTe/TbHBIXPEAKI[UMBOIHOUITPOOHUPKECOPU/ITMAHTOBLIM3e/IeHbIM: BHAUaie B
NpOOUPKY 00aBUTH KOHIIEHTPUPOBAHHOW COJISTHOM KUC/IOTHI, a 3aTeM pacTBopa
mesiour NaOH. OdopmiieHrie paboThl 10 CBOeMy YCMOTpPeHUI0. 3aTeM 00CyauTh:KaK
3a(pMKCHUpOBa/IU pe3y/bTaThl IKCIleprMeHTa (M3MeHeHUe 1|BeTa, BbIlajleHWe 0CajiKa).
[TpoekT «MOKHO JIM WCIIO/Ib30BaTh OpPWU/UTMAHTOBBIN 3e/ieHbId KaK WHAMKATOP
KUCJIOTHOCTH Cpebl» 6.«MblL10 UyOecHoe»: XO35HCTBeHHOe U TyasjeTHoe, KUJKoe U
TBepgoe. IIpakmuueckas uacme.

HericTBUe JlakMyca Ha pacTBOp MbUIa, pPacTBOpP CTUPAJBHOrO MOPOILIKa
(ZoKa3aTenbCTBO LIEJIOYHOTO0 XapaKTepa MOWIIUX CpeAcTB). M3yueHue 3THKETOK
TBEpPJOro U >KUAKOI0 Mblia (pa3/inuvde B XMMUUECKOM COCTaBe). PacTBOpeHVe MbLia B
)KeCTKOM U IUCTW/IMpoBaHHOM Bojie. D dekT Tunzaans. [IpoekT «Mbl1oBapeHye»

5. X¥MMUSAIHUIIHA
Caxap,Kpaxmasn,yes/110/103a-po0CmeeHHUKU2/TI0KO3bl.




YrorakoeauabeT.I TMKeMUUe CKUMMH/EKCITPOAYKTOBITUTaHMsI. X UMHUUeCKHe
TI0/IC/TACTUTE/IA U MIX KOBapCTBO. [Ipakmuyueckas uacmn.

OrnpeeeHHuenpo/[yKTOBCBLICOKUMITMKeMUUe CKUMUHeKcoM(paboTac
TaOJTHLIEN).

Onpe/iesseMII01C/IaCTUTEA: aCTIapTaM, COPOUT.......... (PaboTac3THKETKaMH).
OnbIT:B3auMO/ierCcTBUErTI0KO3bIcruApokcuaoMmmeau(1l),
CBEXXEIPUTOTOB/IEHHBIM.

VccnenoBaHre  M3MeHeHMs]  COJEp)KaHWs  IUVIFOKO3bl B KPOBM  MOC/e
cbanmaHcupoBaHHOTO 00ezia U mocie yrnorpebnenus dactdyma: KUPUEIIKOB,YUIICOB,
C/1a[IKUX Ta3MPOBAHHbIX HATUTKOB.

AmomuHull: eeAuKkull u ydxcacHbill. TloueMy He ciieflyeT II0/Ib30BaThCS
amoMuHueBor rmiocypou? ComepHuK Kaabuusg. Octeomnopo3.  MeTasibl
KOHCEepBHOU OaHKHU.

[MpakTuueckasipabora.

CoiicTBa aFOMUHUSMO01aCTUTIPUMEHEeHUIaTFOMUHUSTHAOCHOBAaHHUU €T0

cBOMCTB (oBTOpeHue). CoCTaBUTh TaO/uLly, K/IacTep WA CXEMY.

[TpoBeeHHeXMMUYECKHXPeaKI[1ii, XapaKTepu3ytoluxampoTepHbIe

CBOMCTBA COe/JMHEHUM aTFOMUHUS.

OnbIT]. ATIOMUHUWHCONSIHASKHACIOTA.

OmnbIT 2. X/10pUz, aIFOMUHUS U TUAPOKCH/T HATPUS

OnbIT3.I'UAPOKCUAATFOMUHUSUCOJITHASKUC/IOTA

OnbiT 4. 'MAPOKCH]T aNFOMUHUS UTUIDOKCU HATPUS

Ha3BaHueoribiTa Yto Habaronaem Y paBHeHUEXUMHUYECKOWPeaKIIM1
BriBon:
[TpoekT«EeBenmnuecTBO-KOHCePBHasiOAHKA: 3KCTIepUMEHTATbHOe
orpe/iesieHe MeTaslyIOB».
YkcycHaskucioma.CToI0BBINYKCYC,yKCYCHasI9CCeHLUs, JIeJTHassyKCy CHasl
KUC/IOTa: B 4yeMm pas3Hunja. CBOMCTBAa YKCYCHOW KHUCJIOTBI U ee TpUMEHEeHue.
du3nonornyeckoe Bo3JelcTBre KUCIOThL. [Ipakmuueckas paboma.
CocTaB/ieHUeTOHSATUIHOWCXeMbl: «UTOSI3Hat000yKCY CHOMKHCIOTE»
(uHOMBUAYaMbHO,MMO0BTpyTIrie). PacueTKOHLIEHTPALIMUKUC/IOTHITIPHee
pa3baBneHnu. Kuci0THOCTPaCcTBOPOBITUIIEBONCOABIMYKCY CHOMKUC/IOTHI.
["alieHre NUILEBOMCOABIYKCYCHOMKUCIOTOW: PU3HAKUXUMUYECKOMPeaKLIu1
(BblZesieHue ra3a, pe3koe yBenrueHre 06beMa peakliIMOHHOW cMecH). [ToBTopUTh
peakLMi0 TallleHus COAbl C HCIIO/b30BaHMEM HWHAMKaTopa (Hamp., OTBapa
KPaCHOKOUaHHOM KamycTel). /[lnsg yero HeoO6xoauMo ObUI0  TIpUMeHeHHe
yuHAUKaTopa? O6paTuTh BHUMaHUe, UTO Bbifie/ieHHe ra3a 4acTo COMPOBOXKJAeTC s
yBesMueHreM 00beMa peakLIMOHHOUM cMecu. Kakue Mepbl peioCTOPO’KHOCTH
HY>KHO COOJTIO/]aTh MPU MPOBe/IeHUY TaKUX PeaKIvii?
ConeHasiHawaxcu3Hb» (MIOBapEHHAsIC0/Ib, NOTALLL,IJTyTaMaTHAaTPUS
ry1ay6epoBa COJib, MEJAHBIA KYTIOPOC......couerreerrureenreenreennnees )
[TumeBasicoia, MMTheBAsCO/|A, KaAbLMHMPOBAHHASCO/1a,KayCTUYEeCKasCcoa:
OJIMHAKOBbIE W/M pa3Hble BelllecTBa. KauecTBeHHbIe peakiuy B XUMHUU.
IMpakmuueckaspaboma




OnpejenvTh:Kakoen3BeleCTB(MULLEeBasico/ja, KayCTUUeCcKascoza,
Ka/IbLIMHAPOBAaHHas CoJia) SIB/ISIIOTCS COMSIMU YTOJIbHOM KHUC/IOTHI.
Omnpit].leiiCTBUEMHIVKATOPAMHU.

OnbIT2. /leliCTBMeHapaCTBOPBIMUIEBOMHUKAY CTUYECKONCOABIYKCY CHOM KHUCIOThI

\Ha3BaHI/1e onbITaYToHabOMOKaeMBEBIBOJ

[IpoBezieHKe OMBITOB MOATBEPXKJAET, UTO MUILleBast CO/la, KalbLIMHMPOBAHHAS CO/ia -
3TOCOJIMC/Ia00MYTOTbHOMKHCIOThI, aKay CTUUeCKasiCo/la-paCTBOPUMOeOCHOBaHME.
O6cymuTh,KaK/10Ka3aThOIBITHBIMITY TEM, UTOTTHILeBasiCOAASIB/ISE TCIKUCION COJTBIO.
5.5.Bpe0 Humpamoe: mu¢ uau npaeda. Ilonb3a HUTPATOB: BaKHeMIIIMe
MUHepabHbIeY100peHUSIKaKUCTOUHHKAa30Ta. KpyroBopoT aszota.llouemyBeHepuHa
MyXOJIOBKa TMOeJaeT HaCeKOMbIX (TaK OHa BOCIMOJHSIET HEJOCTaTOK as3oTa B
Oo/moTHUCTBIX MecTax). HuTpaThl B KadeCcTBe TIMIIEBBIX KOHCEpBaHTOB. Kakue
TipeBpallleHysl IPOMCXOJAT C HUTpaTaMy B OpraHu3Me uejioBeKa. A30T U ero CTereHU
okucieHus. IIpakmuueckas uacmn.

OrnpefiesieHMe MacCOBOM [I0/M a30Ta B KaJMMHOM, HaTpUEBOM W aMMOHUUHOU
cesiuTpe. BbIBO/I: Kakoe U3 HUX OoJiee 1leHHOe a30THOe yj00peHue.

[TpoekT«BnussiH1ea30THBIXYJ00peHUHapOCTCaXKeHLeB(hacom». 6.

PaboTaHaanpoeKTaMu-54

1.9TanBbIOOpaTEMbI,ITIOCTAHOBKUL[E/IN,3a/jau UCCIeJOBaHMUSI.

2.DTarnBbIIBUKEHUSATUIIOTE3bI.

3. OTal [JIaHUPOBAaHUS TyTHU [OCTWXKEHUsl 1ieJied HCCIel0BaTeTbCKUX
(TpoeKTHBIX) paboT ¥ BbIOOpa HEOOXOAUMOTO HHCTPYMEHTaPUSI.

4. Drtam TpoBeZieHUss yueOHOro wucc/iefioBaHusl (TIPOEKTHOWM paboThi) C
TIPOMEXYTOUHBIM KOHTPOJIEM 3a XO/IOM BBITIOJIHEHUSI U KOppeKiuei
pe3y/bTaToB.

5.JTarno(opMIeHus, TIpeCTaB/IeHUs(3aIUThI )IPOJYKTAaIIPOEKTHOHPAOOTHI

CHIHCOKHCIIONEIYEMBIXHCTOUHHKOB CITHCOK

OCHOBHOM /IMTepaTyphbI:
1.XumMmnyeckassHuukaoneaus. T1.M.,1988r.
2. KykymkuHIO.H.«XumusiBokpyraac»,M.Beiciasitikosa,2018r..
3. B.M.Ky3He10B « XUMHSIHAIIOPOreHOBOIOThICSYeIeTHUS»,« XUMUSB
mKosie» Ne 1, 2017.
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2. KO.H.KopoTsiieBa«XuMruueCcKruecanoHbIKPACOThI» . « XUMUSIB
mKose». Ne 1. 2005 r.
3. CkypuxunHl.M.,Heuaes A.I1.Bce o nuiiie ¢ Touku 3peHus1 xumuka.Cripas.
n3nanve. M.: Bricias mikona, 2009
4. AxmetoBM.A.,30poBaE.FH).O6yueHneXUMUHUKAKIIPOI[eCCPAa3BUTHS



ro3HaBaresibHbIXCTpaTeruyvaiuxcsi[ Tekct]/AxmetoBM.A.,30poBaE.}F0.//
Hayka u mikosia.- 2015.- Ne 2.- C.81-87

s.BoponuioB A. IlpoektHas 3amaua [DnekTpoHHbIM pecypc] / Boponuos A. -
XypHan «HauanbHas mikomna».- 2007.- Ne 6. - Pexxum pocrtyma: http://nsc.
1september.ru/article.php?id=200700608

6.BBeienneBHaHOTexHOMOTUU. XUMUsi[ TekcT]/yuebHoernocobueansiyuamumxesi 10 -
1 1kmaccoB/ mox pepaknuert AxmeroBa M.A. - CI16: oOpa3oBaTe/bHbIN [IEHTP
«Yuactue», Obpa3oBarenbHbie poekThl, 2011 - 108 c. (cepust HaHoiiikosa)

7TabpuenssnO.C.,OctpoymoBI.I".ITponeneBTrue CKUMKYPC«CTapTBXUMUIO»/
abpuensn O.C.- XKypHan «Xumus B 1mkoJsie».- 2005.- Ne 8.- C. 19-26
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