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IHosicHuTEeNLHAA 3aNIUCKA

PaGouast mporpamma o BHEypouHOil fesitenbHoCcTH «IlepBble maru B XUMHUI» JJ1s
8-X KJaccoB COCTaBJI€Ha B COOTBETCTBHM C TpeOoBanusMu DenepanbHOrO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO O0IIero o0pa3oBaHus.
JlanHasi mporpamma SIBJIIETCS MPOrPaMMOM OOIEMHTEIUIEKTYaIbHOM HalPaBiIE€HHOCTH.
[Iporpamma noctpoeHa Ha CJIEIYIOIINX NPUHIUIIAX:
- Ilpunyun nayynocmu (3HaHUSI OCHOBaHBI HA OOBEKTUBHBIX HAYUHBIX (DaKTax).
- Ilpunyun nocnedosamenvnocmu u cucmemamuuynocmu(oOy4eHHE OT IMPOCTOrO K
CJI0’KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHUS K YMEHUIO»).
- Ilpunyun naensaonocmu (OCYIIECTBICHUE CBSI3U MEXY KOHKPETHBIM U a0CTPAKTHBIM).
- [Ipunyun ocmoeicnennocmu (NEPEHOC UMEIOIIMXCSA 3HAHUI B HOBYIO CUTYALIUIO).
- IIpunyun cosnamenvrocmu u axmugrocmu (IPUMEHEHNUE 3HAHUI Ha MPAKTHUKE).

AKTYaJIbHOCTh NPOrpaMMbl OOYCJIOBJIEHAa TEM,YTO B YYEOHOM ILIaHE
npeaMeTy«XuMHUs» OTBEIEHO BCEro 2 vaca B Hexemo (8 kmacc), 4To Jaer
BO3MOXKHOCTh CPOPMHUPOBAThH Yy YYalluxXcs JUIIb 0a30Bble 3HAHUS MO Npeamety. B
TOXKE BpEMs BO3pacT 8-ro Kijacca SBISETCS BaXHBIM i1 MNpo(hecCHOHATBHOTO
CaMOOIIPEJENICHNS IKOJIBHUKOB. BO3MOKXHO, YTO MPOCHYBIUIMICSA UHTEPEC K XUMHUU
MOXET TepepacTu B Oyaylryto npodeccuro.

AKTYaJIbHOCTDH JAaHHOW NPOrpaMMbl COCTOUT M B TOM, YTO OHA HE TOJBKO JIaeT
BOCITUTAHHUKAM TPAKTUYECKHE YMEHHUS W HABBIKM, (POPMUPYET HAYaJIbHBIM OIBIT
TBOPYECKOM  NI€ATENbHOCTH, HO W Ppa3BUBAeT HMHTEpec oOydaromerocs K
HKCIEPUMEHTY, HAy4HOMY IIOMCKY, CIIOCOOCTBYET CAMOOMPEICIICHUIO Y4YalluXcs,
OCO3HAaHHOMY BBIOOpY mpodeccuu. Yyamuecs CMOTYT Ha MPAaKTHKE HCIOJIb30BaTh
CBOU 3HAHUS Ha YPOKaX XUMHUH U B OBITY.

IMexgarornyeckas 1mesieco00pa3sHOCTh 3aKJIKYAETCS B TOM, YTO 0a30BBIA KypC
HIKOJIbHOUIIPOTpaMMBbl  MIPEAYCMAaTPUBAET MNPAKTUYECKUE pabOThl, HO HUX SBHO
HEJIOCTAaTOYHO, YTOOBl  3aWHTEPECOBaTh  ydalIUXci B CaMOCTOATEIHLHOM

MPUOOPETECHUHN TEOPETUIECKUX 3HAHUN U TIPAKTUICCKUX YMEHHUI 1 HABBIKOB.



Jlnst atoro B kypc «llepBpie marm B XUMHUW» BKIIOYEHBI HauOoJiee SIPKUE,
HarJISJIHbIE, UHTPUTYIOIINE HKCIEPUMEHTHI, CIIOCOOHBIE YBJIEYh M 3aHMHTEPECOBATH
yYaIINXCsA MPAKTUYECKON HAYKOU XUMHUEH.

B pamkax nanuoHanbHOro npoekta «O0Opa3oBaHUE» CO3/IaHHE 1IEHTPA €CTECTBEHHO-
Hay4YHOW HamnpaBiIeHHOCTH «Touyka pocTa» MO3BOJIWIO BHEAPUTH B IPOrpaMMy
1 POBYIO JTa0OPATOPHUIO U KAYECTBEHHO U3MEHUTH MPOIIECC OOYUCHHSI XUMUH.
KonmdecTBeHHBIE AKCIIEPUMEHTHI TTO3BOJIAT MOIYYaTh TOCTOBEPHYIO HH()OPMAITHIO O
MPOTEKAHUM TEX WM HMHBIX XMMHYECKHX Ipoleccax, O CBOMCTBax BemecTtB. Ha
OCHOBE  TMOJYYEHHBIX  OKCIEPUMEHTAIBHBIX  J@HHBIX  00y4aeMble  CMOTYT
CaMOCTOSITEJIbHO ~ JieJlaTh  BBIBOJBI,  000OMmIaTh  pe3yJbTaThl,  BBIABISTH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJIeT COCOOCTBOBAThH MOBBIIICHUIO MOTHBALINU
00y4YEeHUS MKOJIbHUKOB.

Ieab mporpamMmmsi:

dopMHUpOBaHUE Yy YYalIUXCS HAy4YHBIX TMPEJACTAaBICHUH O XUMUU B
MOBCEHEBHON JKU3HU YENOBEKAa dYepe3 MNpoOYyXKICHUE HHTepeca W pPa3BUTHE
po(ecCUOHANBHBIX CKIIOHHOCTEH K IPEIMETY XUMHUSL.

3axaun:

Oo0pa3oBaTesbHbIE:

® pacCUIMPUTH KPYro30p YUalIUXCs O MUPE BEILECTB;

® 1CMOJIb30BaTh TEOPETUYECKUE 3HAHUS IO XUMHUU HA NTPAKTHKE;

® 00y4YUTh TEXHHUKE O€30MACHOCTHU MPH BBHIMOIHEHUU XUMHUUECKUX PEAKIINIA;

e copMHUpOBaTh HABBIKU BHITIOJIHEHUS MTPOEKTOB ¢ ucnojibzoBanueMm UKT u

1 (poBOro 00O0pyAOBAHMUS;
® BBISIBUTh TBOPYECKH OJAPEHHBIX 00YYAIONMUXCS U TIOMOYh UM TIPOSIBUTH
ceos.
Pa3zBuBarwime:
e CrocoOCTBOBATH PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEN 00yJarOITXCS;

e (popmupoBats UKT-koMIIeTeHTOCTH;

BocnurareabHbIe:

¢ BOCIIMTAaTb CaMOCTOATCIBbHOCTD ITPH BBIIIOJIHCHHUH pa6OTBI;



® BOCIHTATh YYBCTBO B3aMMOIIOMOIIHY, KOJUICKTUBHU3MA, YMEHHUE
paboTaTh B KOMaH/€e; BOCIUTATH UYyBCTBO JIMUHOU
OTBETCTBEHHOCTH.
CBa3b co/lep:KaHUA MPOrPaMMbl BHEYPOUHOM AeSITeJIbHOCTH €
Y4eOHBbIMH NpeIMeTaAMHU:

Kypc BHEypouHOI AEATETbHOCTH UIASHHO M COAEP)KaTEIbHO CBS3aH ¢ 0A30BBIM
KypcOM XHMHUU M TIO3BOJIACT TMOJJACPKUBATh B3aUMOCBS3b TEOPUUM U TMPAKTHUKH,
dbopMHUPYET YCTOMUMBYIO MOTPEOHOCTh MPUMEHSATH MOJYyYCHHBIC 3HAHUS W HaBBIKU B
MMOBCEIHEBHOM JKU3HMU.

[Iporpamma mOCTpO€Ha Ha OCHOBE MeEKIpPeIMETHOl WHTerpamum ¢ (QuU3NKOMH,
MaTeMaTUKOM, OMOJIOTHEN U IPYTUMHU €CTECTBEHHO-HAYUYHBIMHU TMPEIMETaMHU.

Oco0eHHOCTH peasM3aluy NPOrpaMMBbl

Bo3pact o0y4yarommxcsi:

[Iporpamma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3

CHEIMAJIBHON MOJITOTOBKHU.

DopMbI 3aHATHI:

B 00pa3oBaTebHOM MPOIECCE UCTIOB3YIOTCS pa3InuHble (POPMBI IPOBEICHUS

3aHATHS:
° Oecebl;
° JIEKIUH;
° CEMHHApBHI;

® IIPAKTUYECKOE 3aHSTHUE;

® XMUMHUYECKUUN IKCTIEPUMEHT;

e paboTa Ha KOMITbIOTEPE;

® DSKCKypCHU;

® BBIIIOJHECHHUE U 3aIIUTA ITPOEKTOB.
Pe:xxum npoBenenusi: 34 daca B roa - 1 pa3 B Hegento. Bee 3aHATHS IO BHEYPOUYHOU
JNESATEIbHOCTH  MPOBOASATCS  MOCJIE  BCEX  YPOKOB  OCHOBHOIO  pacIMCaHus,
MPOAOJLKUTEIBHOCTh COOTBETCTBYET pekomMeHaanuam CanlluH, T. e. 40 munyT.

Mecto npoBenenusi: 3ausTus npooaarcs B LlenTpe oopazoBanus «Touka poctay.



3nopoBbecOeperaromniasi opraHusanus o0pa30BaTENbHOrO IpolLecca Mperosaraer
UCIOJIb30BaHUE (OPM M METOAOB OOYUEHHMs, aJJlEKBaTHBIX BO3PACTHBIM BO3MOKHOCTAM
IIKOJIbHUKA: TPaKTU4YECKHE pabOThL, KCIIEPUMEHTHI U OECeIbl.

Buabl aesiTeJIbHOCTH: TPEIyCMOTpPEHbl TeopeTtmyeckue (204.) U mpakTUYECKHe

3aHsATUs (144.).

Il1aHupyeMble pe3VabTAThbl O0CBOEHHS OGV‘IaIOI[lI/IMl/ICH IporpaMmmMabl

(BHEYPOUHOIi 1eSITeJIbHOCTH

JIn4HOCTHBIE pe3y/IbTaThl:

- OCO3HABaTh E€JUHCTBO M IEJIOCTHOCTh OKPYXAIOLIEr0 MHPA, BO3MOYKHOCTH €r0
M03HABAEMOCTU U O0BICHUMOCTH HA OCHOBE JIOCTHKEHUI HAYKH;

- IOCTENIEHHO BBICTPaWBaTh COOCTBEHHOE LEIOCTHOE MHPOBO33PEHHE: OCO3HABATh
HOTPEOHOCTh M TOTOBHOCTH K C€aMOOOpa3OBaHHIO, B TOM YHUCIE M B paMKax
CaMOCTOSITEJIbHOM JESITEIbHOCTY BHE IIKOJIBL;

- OLICHMBATh XKU3HEHHbIE CUTYallMUd C TOYKH 3pEHHUs 0e30macHOro odpasza >KU3HHU U
COXpaHEHUs 3/10POBbS;

- OLICHUBATh SKOJOTMYECKHUI PUCK B3aMMOOTHOILLIEHUI YeJIOBEKa U MPUPO/IBI.

- opMHpOBaTh IKOJOTMYECKOE MBIIICHUE: YMEHHUE OIIEHUBATh CBOIO JI€ATEIbHOCTh
U TIOCTYNKH JIPYTUX JIIOJIE C TOYKH 3PEHHUS] COXPAHEHWsS! OKpYXarollel cpenbl -
rapaHTa >KM3HHU 1 0J1aronoiydus Jiroeu Ha 3emiie.

MeranpenmMeTHbIMH  pe3yiabTaTamMu  u3ydyeHuss  Kypca«llepBele  marm B
XUMUU»SIBIsIETCA(DOPMUPOBaHUE YHUBEpPCATIbHBIX yueOHbIX aeicTBuid (Y'Y I).
PerynasituBubie YY/:

- CAaMOCTOSITEJILHO  OOHApyXKuBaTh ©  (OPMYJIHPOBATH Y4YEOHYIO MpoOsieMy,
OnpeaesaTh UeAb YYeOHOU NeATEeIbHOCTH;

- BBIIBUTaTh BEPCUM pELIEHUS MpOoOJIeMbl, OCO3HAaBaTh KOHEYHBIA pe3yJbTar,
BBIOMPATDH U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTUKEHUS LEIH;
- OCYWIECTBJIATh  LIEJICNIOJIAraHue,  BKJIIOYas  IIOCTAHOBKY  HOBBIX  IIEJIEH,
npeoOpazoBaHre MPAaKTUUECKOH 3a7aur B TO3HABATENIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WIH B TPYIINE) IUJIaH pEelIeHUs! TPOOIeMBb;



- paboTas MO IUIaHy, CBEPSATh CBOW JEHCTBUS C IIENBIO0 W, MPU HEOOXOIUMOCTH,

UCIIPaBJIAThH OLIMOKHA CAMOCTOSITENIBHO;

- YYUTBIBaTh pa3Hble MHEHHUS U CTPEMUTHCS K KOOPAUHAIIMYM PA3IMYHBIX MO3ULIUNA B

COTPY/HHYECTBE;

-B JMajore C Y4YUTEJEM COBEPIICHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHBIC
KPUTEPHUH OIICHKH.

ITo3naBaTeabHble YY/I:

- AaHAJIM3UPOBATh, CpaBHUBATh,KIacCUPUIIUpoOBaTh U  0000maTh (GakTel H

SIBJICHVSL. BEIIBISATHIIPUYHHBI U CIICICTBHS MPOCTHIX SBIICHUN.

- OCYIIeCTBJSITh CpaBHEHHUE,KJIaCCU(PUKAIINIO,CAMOCTOSTEILHO BIOMpAas OCHOBAHUSA

UKPUTEPHUH JIJIS YKA3aHHBIX JIOTHYCCKUX OTEpaIluii;

- CTPOMTB JIOTUYECKOE PaCCYXXJCHHE,BKIIIOYAIOIIEe YCTAHOBICHUE TMPUIUHHO-

CJIeICTBEHHBIXCBSI3EH.

- c03/1aBaTh CXEMaTHYCCKUE MOJIEIH C BBIJICICHUEM CYIIICCTBEHHBIX XapaKTCPUCTHUK
0oO0BEKTA.

- COCTABJIATH TE3UCHI,PA3TUYHbIE BUIbI MJIAHOB(TIPOCTHIX,CIOXKHBIX U T.I1.).

- mpeoOpa3oBbIBATh MH(OPMAIMIO M3 OAHOTO BUJA B JAPYroM(Tadiuily B TEKCT U
np.).

- YMeThb ONPEACIATh BO3MOXKHBIE HCTOYHUKHA HEOOXOAMMBIX CBEACHUH,IIPOU3BOIUTH

MOMCKUH(OpPMAINHY, aHATM3UPOBATh M OIIEHUBATH €€ TOCTOBEPHOCTD.

- 000011aTh MOHATHSI - OCYIIECTBIISITH JIOTUYECKYIO ONEpaIfio epexoaa OT MOHATUN

C MCHBIITUM 00BEMOM ITOHSATHSIM C OOIBIINM 00BEMOM;

- CTPOUTH JIOTUYECKHE PACCYXKICHHS, BKIIOYAIONINE YCTAHOBJIEHWE MPUYMHHO-

CJIIEICTBEHHBIX CBSI3EH.

- OOBSCHATH SIBJICHUS, TIPOIECCHI, CBSI3W M OTHOIICHHUS, BBISBISEMBIE B XOJIE

HCCJICIOBAHUSI, OCYIIECTBIATh BHIOOp Hambosee 3(PGhEeKTUBHBIX CIIOCOOOB PEIICHUS

3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommyHnukaTusubie YY/I:



- yMeTb (popMyIHpoBaTh COOCTBEHHOE MHEHUE W MO3ULIMIO, apTyMEHTHPOBATh €€ U
KOOPJIMHUPOBAaTh €€ C TMO3UIUMU MapTHEPOB B COTPYAHUYECTBE IpPHU BbIPAOOTKE
0011Iero pemieHus! B COBMECTHOM JIEATEIbHOCTH;

- oToOpa)kaTh B peUH COJEp KaHHE COBEPIIIAEMbIX JCHCTBHIM, Kak B (hOpME TPOMKOIL
COIMAIM3UPOBAHHON peuH, Tak U B (popMe BHYTPEHHEH peuH;

- YMETh apryMEHTHUPOBAaTh CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIISAITh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE
HEO0OXOIUMYIO B3aUMOIIOMOIIIb;

- yMeTh paboTaTh B TPyMIE - yCTaHABIMBAThL paboune OTHOmEHUs, (PPEeKTUBHO
COTPYJHUYATh U CLIOCOOCTBOBATH NPOAYKTUBHOM KOOIEPALIUH.

IIpeaMeTHBIMHU pe3yabTaTaMH U3yUYEHHUS IPEAMETA SBISIOTCS CIEAYIOIMINE YMEHUS:
- 0CO3HAHUE POJIU BEUIECTB;

- OIPEJEIIATH POJIb PA3INYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATH POJIb BEUIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMUYECKUX IIPOLIECCOB;

- UCTIOJIb30BaTh 3HAHMSI XUMUU TPU COOJIIOJICHUN TPABUII MCIIOJIb30BAaHUS OBITOBBIX
XUMHUYECKUX MPENapaToB;

— pa3nuyarh onacHble U Oe30macHble BEUIECTBA,

- IPUBOJIUTH MPUMEPHI XUMUYECKUX TPOIIECCOB B TIPUPO/IE;

- HAXOJUTh YepThbl, CBUAETEIBCTBYIOIIME 00 OOUMX TMPU3HAKAX XHUMHYECKHUX
IIPOLIECCOB U UX Pa3JINYUsAX;

- ICTIOJIb30BAHUE XUMUYECKUX 3HAHUU B OBITY;

- 00BSACHATH 3HaYCHHE BEILECTB B )KM3HU U XO35HCTBE UEJIOBEKA;

- OOBSICHSITH MUP C TOUKH 3PEHUST XUMUU;

- popMupoBaTh IpEeACTaBICHUS O OyaAyIeM NMpodhecCHOHAIBLHOM BEIOOpE.

Kpome Toro, 3anstus mpusBaHbl NPOOYIUTh Yy y4YalIMXCS MHTEPEC K XUMHUYECKOI
HayKe, CTUMYJIMpPOBAaTh JajbHEHIIee HW3YyYEHUE XHUMHUHU. XUMUYECKUE 3HAHMS,
chopMUpOBaHHBIC HA 3aHATUSX, UHPOPMAITMOHHAS KYJIbTypa yUYalluXxcsi, MOTYT OBITH
WCIIOJIb30BAHBI UMU JUISI PACKPBITUS PA3JIMYHBIX TPOSBICHUN CBSI3U XUMUU C

KHU3HBIO.






TeMaTHYeCKMH IJIAH NPOrpaMMbl BHEYPOUYHOM JeSITEJbHOCTH «VIMp XMMHM»)

Ne |Ha3Banue pa3aesa Tema 3aHATUA Bcero Teonust [Ipak- HUcnoab3yemoe
n/n 4acoB P THKA |(000pyJa0BaHHe
Paznean 1. BBOaHOE 3aHATHE. 1
L BBenenue. (24.) 5
MecTo XMMUU B €CTECTBO3HAHUU 1
Paznen 2. BemectBa. Ilpuembr  oOpamieHuss ¢ 1
JKCIepUMeHTAIbHbIE BEILIECTBAMU.
OCHOBBI XUMHH. (84.) [lpaBuna  GesomacHOM  pabOTHI  IpH 1
MPOBEJICHUM  DKCIEpUMEHTa. TeXHUKa)
71a00paTOPHBIX PaboOT.
HarpeBatenbHblie TprOOPHI.
Yuctele BemecTBa, 0C000 YUCThIC 1 JlaTumk
BemecTBa. [Ipumecn. Cmecn. 8 PIEKTPOITPOBOAHOCTH,
2 U(POBON MUKPOCKOTI
MeTobl MO3HAHUS B €CTECTBO3HAHUH. 1
Bopa. PactBopsl. Mopckast u mpecHasi BoJa. 1 JlaTunk TemMnepaTypsl
buonornueckue KuIKOCTH MJIATUHOBBIN
MaccoBas 10J1s1 paCTBOPEHHOTO BEIIECTBA, 1 1 JlaTuuK ONTUYECKOU
WJIY TIPOIIEHTHAs KOHIIEHTpalKs BEIIECTBA MJIOTHOCTH
B pacTBOpeE
Haceplmennsie 51 MEPECHIICHHBIC 1 [ {1 poBoit MUKPOCKOIT

pacTBOPHI.




Pa3nea 3.
3HAKOMUMCH C

HAHOYACTHIL
(8u.)

MHPOM

MonenupoBanue

Crpoenue BemecTBa. Pazmepsl yacTul.
HanouacTuubl

KosmonaHable CUCTEMBI: IIOYBA, IJIMHA,
[IPUPOIHBIE BOJIbI, BO3AYX JIbIM, MUHEPAJIbI,
xJ1€0, MOJIOKO, Macjo, KpoBb. .. KomtongHabeie
Y ICTUHHBIC PACTBOPHI

MeTobl U CPEeICTBA SMITUPUUECKOTO
MCCICI0BaHUSI

Kak cTeneHb n3MeJIbUYeHHOCTH BIUSICT Ha
06H1y1'0 Iiomaab COIMPUKACAOINXCA
qaCTHUIL]

HaHooOBbeKTbl H  OOYCIOBIEHHOCTh  HX
YHUKAJIBHBIX CBOMCTB PE3KUM YBEIHUCHUEM
MUTONIA/TM TOBEPXHOCTH YaCTHI]

Pa3znean 4.
XuMus HA CTPake
310pPOBbsi. (64.)

Moxn. Bosronka itoma. Moa u3 anreku

«MapranioBka». [lepmanranar kamus

[lepexucs Bomopoaa. CBoiicTBa 1
MpYMEHEHHE TIEPOKCHUIA BOIOpOAa

AIIXP

AneTnicaauiioBas KUCIIOTA.
AcKOpOMHOBAsI KUCJIOTA

[TpubGop a1 nmonydeHus
BOJIOpOa

«3eneHKay Wik OpUUTMAaHTOBBIN 3€JICHBIN

«MBpU10 uygecHOE»

Jlatuuk pH




Paznea 5.
XuMUA NUIIHA

(5u4.)

Caxap, KpaxMmall, OCJIr0J103a —
POACTBCHHUKHU I'JIFOKO3bI

ATIOMHHUI: BEJIUKUN U y>KaCHBIN

YKCYCHa}I KHUCJIOTa

«CoJieHas HaIa >XU3Hb»

Bpen HUTpaToB: MU} WK ITpaBaa

Jlatuuk pH, matumk
PIIEKTPOIPOBOAHOCTH

JlaTunk
PIIEKTPONPOBOJHOCTHU

11

Pa3znea 6.
PaGora Hax mpoeKkTaMu.
(54.)

1. Oman eévibopa memvi, nocmaHosKu
yenu, 3a0a4 uccied08anus .

2. Dman 6v1068UdICEHUS 2UNOME3bl.

3. Oman naanuposanus nymu
docmudicenus yeneu
uccie008amenbCKux (NpoeKmHulx)
pabom u 8b160pa HEOOXOOUMO20
UHCMPYMEHMAPUSIL.

4. Dman nposedeHus yuebHo2o
ucciedo8amnus (NpoeKmuotl pabomst) ¢
NPOMENCYMOYHBIM KOHMPOIEM 3a
X000M 8bINOIHEHUS U KOPPeKYUell
Pe3VIbmamos.

5. Oman oopmnenus, npedcmasieHus
(3awumol) nPOOYKmMa NPoeKmHoU
pabomol

UTOI'O:

34

18

16




Conepxkanue Kypca

NHcTpykTak MO TEXHUKE O€30MaCHOCTH MPOBOIUTCS HA KaXKIOM 3aHSATUU TMepe.
MIPOBEJICHUEM IKCIIEPUMEHTA.
2. BBenenue
2.1 Beéoonoe 3anamue. 3HaKOMCTBO YYaIlIMXCS C HOBBIM y4E€OHBIM KYpPCOM BO
BHEYPOUYHOU J1€ATETLHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3Hanuu. 3apoxxJeHUE XUMUU Kak Hayku. CBA3b
XUMHUH C IPAKTUYECKON KU3HBIO YEIIOBEKA.
IIpakmuueckas uacmo.
Co3nanue TMO3HABATENbHBIX KPOCCBOPJOB M JPYIMX HWHTEPAKTHUBHBIX
ynpaxHeHui Ha LearningAps.org wia MyTest.
3. DKcnepuMeHTAJIbHbIE€ OCHOBbI XUMHH
3.1 Bewecmea. Ilpuemot oopawienus c éeuecmeamu.
N3yuenne mpaBWsl TEXHUKH  OE30MACHOCTH, MPEAYNPEKIAOMUX U
3anpemaromux 3HakoB. llepBas mnomomb. IIpoTHBomoOXkKapHbIE CcpelicTBa
3aIIUTHI.
3HaKOMCTBO C BEIIECTBAMH, BCTPEUAIONIUMUCS B OBITY: MOJHAs HACTOMKA,
Mellb, QJIIOMHUHWI, COJIb, THUIIEBas COAa, JUMOHHAs KHUCIJIOTa, YKCYCHas
KHCJIOTa, BOJIa, MEOHBIM Kyrnopoc. OTiMuuMe BEHIeCTB MO (HUIUYECKUM
CBOWCTBaM: arperaTHo€ COCTOSIHME, IBET, 3amax, BKYC, pPacTBOPHUMOCTb.
[IpaBuina xpaHeHus BelIECTB B JlabopaTopuu. TOKCUYHOCTH BEIECTB IS
KUBBIX OpPraHMW3MOB ONPEAEIACTCS HX XUMHUUYECKMMH CBOMCTBAMH, UX
CIIOCOOHOCTBIO BCTYNaTh B XMMHMUYECKHE peakuuu. [TposiBIeHUsST TOKCUYHBIX
BEILIECTB y YEJIOBEKA: XMMUYECKHUI 0XKOT, pa3JipaXKeHue CIM3UCTHIX 000JI0UEK,
KaTap [bIXaTeNIbHBIX IMYTEW, aUIEPTHUYECKHUE PEaKIUU, OCTPbIE JE€PMATHUTHI,
KaHIIEPOT€HHOE JCHCTBHE, TMOPaXEHUsS OPraHoOB, BO3MOXKHOCTH JI€TaJbHBIX
ucxonoB. [IpaBuia orGopa BemecTB (TBEpAbIE, MMOPONTKOOOpPA3HbBIE, KUIKUE,
BOJHBIC PAacCTBOPHI, 0CO00C BHUMAHUE — padoTa TOJIBKO C MaJbIMU 00beMaMHu
BEILIECTR).
Tecm Ha ocHOBe 3amanuii u3 oTKpbiToro O0anka OUIIN (paszmen «MeTossl

MTO3HAHUS)



3.2 Ilpasuna 6ezonacnoii pabomst npu nposedenuu Ixcnepumenma. Texnuka
aadopamopuvlix padom.
3HAaKOMCTBO ¢ J1abOpaTOpHBIM OOOpPYAOBaHUEM: CTEKJISIHHAs MOCyjAa
(XUMHUYECKHE CTaKkaHbl, KOJIObI, BOPOHKH, JIETUTEIbHbIE BOPOHKH, MEpHas
MOCyJ1a), BEChI, IITATHBBI JUIsI MPOOMPOK W NpHUOOPOB, HArpeBaTESbHBII
npubop-cnupToBKa, dapdopoBas nocyaa (BbIIapyUBaTEIbHbIC YAIKHU, TUTJIIH,
CTYIIKH, IINATENN) U JIp.
besomachHass pabora co cTekioM, TpoOKamMu (JIEMOHCTpaIus PEe3Ku
CTEKJISIHHBIX TPYOOK, UX HarpeBaHus Jisl U3BMEHEHUS (POPMBI).
IIpakmuueckas uacmo.
COopka npubopa misi mojiydeHus ra3oB. [IpoBepka Ha TE€pPMETHYHOCT.
3akperuieHne ero Ha mratuBe. PucyHok mpubopa npu nmomoiu tpadapera.
3.3 HazpeeamenvHbvie npuodopul.
CmouproBka. ['azoBas ropenka. I[lnutka. Bopsnas Oans. Hasnauenue
HarpeBaTeNIbHbIX MPUOOPOB.
N3yuyeHue CnUpTOBKHU: COCTaBHBIE YACTU U UX (DYHKIIHS.
['oprodee TOMIMBO JUIsl CIUPTOBOK: STHIIOBBIM criupT. OCOOEHHOCTH pEaKIMU
ropeHus: BblJeeHue Tema u ceera. Cyxoe roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOAHBIMU PACTBOPAMHU (IIpEABAPUTEIbHBIN
IporpeB Bcel MOBEPXHOCTH, 00S3aTeIbHBbIM HAKJIOH MPOOUPKH, OTBEPCTHE
MPOOUPKHU «OT ce0s1», 3aKpEIJICHUE AepHKATENS MPOOUPKH ).
Hcnonws3oBaHue TUTIIEH NPU NMPOKAIMBAHUU BellecTB. HazHaueHue onepauuun
MPOKATNBAHUS.
IIpakmuueckas uacme.
N3yuenue miamenn. PUCYHOK rutameHu.
CbOopka mpubopa sl BbIMapUBaHUS CcONM  (KOJBLIO HAa  IITATHB,
BbI[TapUBAaTENIbHAsL Yalllka, BOJHBIM pacTBOp COJIM, CHUPTOBKA). PHCYHOK
npubopa npu nmomoiu Tpadapera.
3.4 Yucmote eewecmea, ocoboo uucmule eewjecmea. Ilpumecu. Cmecu.

CrocoObl  OYMCTKM BENMIECTB OT TpPUMECe |  paslelieHuss CMece.



OunsTpoBanue. Ileperonka. Kpucrammmzanus. PasneneHue ¢ MOMOIIBIO

MarHuTa, 1eJuTeIbHON BOPOHKHU

lIpaxmuueckas uacmeo.

1 BapuaHT: cMeCh PEUHOIO TECKa U caxapa.

2 BapuaHT: CMECh PEYHOT0 MECKa U TOBAPEHHOM COJIH.

CoctaBuTh  CXeMy  IIOCIIEIOBAaTECIIbHOCTH  omepanuid  (pacTBOpEHHE,

dbunpTpoBaHue, BbiapuBaHue). CpaBHUTb U OOCYAUTH PE3yJbTaThl ABYX

BapuaHToB. OOpaTuTh BHUMaHHWE HA CMECh caxapa W Tecka (y HEKOTOPBIX

YAkl TOKPBUIMCh KOPUYHEBOM Maccoi), Ha BAXKHOCTh YCJIOBUM MPOBEICHUS

AKCIIEPUMEHTA, B ITAHHOM CJIy4ae Ha CBOEBPEMEHHOE MPEKpaIleHUe Harpena.
3.5 Memoowt no3nanusa 6 ecmecmeo3nanuu.

Habmronenune. DxcnepuMenT. MoeaupoBaHue.

VYcnoBust mpoBeAeHUsT HAONIOACHUS KaK OCHOBHOIO METOJAa TO3HAHMS.

MBICTUTENBHBIA W PEANbHBIA  AKCIIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS

yeJIOBEUECTBA HAa OCHOBE HaOMroacHUA. DU3HUecKre U XUMUYECKHUE SIBJICHUS.

lIpaxmuueckas uacmeo.

BpoyHoBckoe aBuxkeHHe 1moj MUKpockonoM. OOHapyKeHHE KUpa B CeMEHaxX

nojacoiaHeuHnka. OOHapyxkeHue Kpaxmaina B Kaprodene. OOHapyxeHUe

YIJIEKUCIIOTO Ta3a B BbIJbIXaeMOM Bo3ayxe. JloOaBieHue JIMMOHHOM KUCIOTHI

B yail. OpopmieHue padoThl.

HazBanwue omnriTa Kak BeImonHsim Yro HabIOqaIHU

OOpatuTh BHHMAaHHME Ha TMPAKTHUYECKHE 3aJaHusl TPOIUIBIX 3aHSATHH.
AKIIEHTUPOBATh, YTO METO HAOJIO/IEHNS — OCHOBHOM METO/1 TO3HAHMUS.

3.6 Booa. Pacmeopvt. Mopckasa u npecnas 6ooa. buonozuueckue sxcuoxocmu.
KpoBb, JuM(pa, KICTOYHBIH COK. OKOJOTHYECKHE TMPOOIEMBbI  BOJIBI.
DJIEKTPONPOBOJHOCT, KaK CBOMCTBO PacTBOPOB DJICKTPOJUTOB (MpaBuia
0€30MacHOCTH C AIEKTPOIIPUOOpaMu).
llpaxmuueckas uacme.

OnpeneneHrue C TMOMOIIBI AJIEKTPOMPOBOJHOCTA PACTBOPOB: B KaKOM

XUMHUYCCKOM CTAaKaHC HaXOIUTCA OUCTHILUIMPOBAHHAA BOIA. I[aHI)I TPpH



pacTBOpa: PAacTBOpP MOBAPEHHOM COJIM, PACTBOpP caxapa, JUCTUILIMPOBAHHAsS

Boza. OcdopmieHue paboThl.

Ha3Banue pactBopa Yro Ha0Ir01aeM (3aropaercs

JaMITIO4YKa NN HGT)

Kak pacno3naTe: B KakOM CTakaHe — JIHCTWJUIMPOBAHHAs BOJA W PAacTBOP
caxapa. JloiKHBI TPENJIOKUTH JIBa CHOCO0A: OpPraHOJIEITUYECKUN |
BBINIAPUBAHUE.
[Ipoekt «M3rotoBmeHue camoaenpbHOTO TIpuOOpa IS HCCISAOBAHUS
3JIEKTPOIPOBOAHOCTU PACTBOPOBY

3.7 Maccosaa  0ona  pacmeopeHHoz0  eeuiecmea, UIU  NPOUECHMIHAA
KOHUeHmpauus 6euiecmea 6 pacmeope.
BsgemBanue. Pa3znoBeckl. Haecka. MepHas mocyna (MEpHBbIE CTaKaHbI,
KOJIOBI, IIVJIMHAPHI).
IIpaxmuueckas yacmeo.
[IpuroroBneHne pacTBOPOB NOBAPEHHOM COJIM 3aJaHHOM KOHIIEHTPALUU.
[IpuroroBieHne MUIMYYEro HAMMUTKA U3 TUIIEBOM COMbI, TUMOHHOU KHCIIOTHI,
caxapa M acKOpOMHOBOM KHUCJIOTBI: Ka)aasl TPyIa ONpeaeisieT KOJIUYECTBO
BEILIECTB HAa CBOe ycMoTpeHue. CpaBHEHUE U OOCYXJICHUE MPUTOTOBICHHBIX
HAMUTKOB C T.3p. BKyca, (pukcanuu HaOm01aeMbIX 3(P(HEKTOB, pacyeTOB WM
BBITIOJIHEHUS «HA I1a30K», SKCIIEPUMEHTAIBHON KYJIbTYPHI.

3.8 Hacviuennvle u nepecvlujeHnple pacmeopbl.
Memoouka evipawueanus Kpucmanios. Monokpuctaiyi. Kpucrammmyeckue
Ipy3bl. UTO Takoe «3aTpaBKay.
JleMOHCTpanus NepeChILIEHHOTO PacTBOPA alerara HaTpusl.
IIpaxmuuecxas yacmeo.
[TpuroroByiieHNE HACBIIIEHHBIX U TIEPECHIIICHHBIX pacTBOPOB. [IpurotoBnenue
BOJIHBIX PAacTBOPOB MEIHOIO KYIOpPOCa, XJIOPUJA HATPHUs, Caxapo3bl I
BBIPAILIMBAHMUS KPUCTAUIOB. BrpIpanmuBaHue KpUCTANIOB W3 pacTBOpa
KaMEHHOM COJIM W HWOAWPOBAHHOM CONU: €CTh Ju pasHuua. [louemy mis

BbIpalllUBaAHUSI KPUCTAJUIOB KaMCHHasA COJIb JIyHllIC, YCeM HOJUPOBAHHA].



[lony4yeHue OKpalIeHHBIX KPHUCTAJIOB COJIM C HCIOJB30BAHUEM MHIIEBBIX
KpacuTesneil. BpIpamuBaHue KpUCTAIOB MEIHOTO KyIoOpoca M3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCS ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Moznenu B ecTeCTBO3HaHMH (T100yC, KapThl, (pundeckue
MOJIeNId, OHMOJIOTUYECKUE MYJSDKHM, KpUCTAJUIMYECKUEe pemeTku). Monaenu
aTOMOB M MOJIEKYJI B XUMUHU.

IIpakmuueckas uacmo.
W3rotosnenne Mojened MOJEKyJl M3 TOAPYYHBIX cpenctB. Pabora
BOOOpaKEHUsI.

4.2 Cmpoenue eeujecmea. Pazmepor wacmuy. Hanouacmuypi.

IIpoexmuas 3aoaua Ne 1. Kak y3HaTh NpHUMEpPHBIE pa3Mepbl BUTAMHUHHOIO
npaxe «YHAEBUT», «PeBUT», YMAaKOBKM KOTOPBIX PAaCIOJIOKEHbI y Bac Ha
CTOJIaX, HE OTKPBIBasi OaHOUEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cronax HaxoISTCS MEPHBIA MMIMHJD,
KoJI0a C BOJIOM, BECHI PHIYAXHOTO THUIA ¢ HAOOpOM pa3zHoBecoB. [Ipenmoxute
CIOCOOBI  OTMpENEeNIEHUsT pPa3MEpPOB MOJEKYJ BOJbI (IIPAKTUYECKUNA U
TEOPETUYECKHM).

Bonpoc: OtHocutTcst 1M MoJiekysia BoAbl kK HaHowyacTuliam? [loueMy Bupychbl
Ha3bIBAIOT HAaHOPOOOTaAMU?

4.3 Konnouonvle cucmempl: nouea, 2iuHa, HPUPOOHble B800bl, 8030YX ObIM,
MuHepanl, xied, M0OI0KO, MAC10, Kpoewv...Konnouonvie u ucmunnsie
pacmeopwul. Ontuueckue cBorcTBa: «pdekt Tungansy, «IBICHUE
UcKpsnmxcss  cinoeB».  KoulowaHble  4YacTHIbl M WX pa3Mephl.
Oxcnepumenmanvuas 3aoavya Ne 1. Ha ctonax: mazepHas yKas3Kka W JIa3epHBIN
dboHApHUK C KPaCHBIM JIy4OM, JIBa XMMUYECKUX CTaKaHa: B OJJHOM 3aBapCHHBIM
MaKeTHK Yasi, B APyroM — 9ucTas Bojaa. [Iponycrture myd nazepHoro hoHapuka
yepe3 CTakaHbl. B KakoM cTakaHe, II0-BallleMy MHEHUIO, HaXOJUTCS
KoJuTouIHas cucteMma? Ha yem oCHOBBIBAETCS Ballle PEANOIOKEHUE?
Ixcnepumenmanvias 3adaua Ne 2. BaMm BbIJaHBIPACTBOPHI alleTaTa CBUHIA

Pb(CH3;COQ), wu wommna xamus Kl, mratuB ¢ mpoOupkamu, CIUPTOBAs



ropeika, npooupkoaepxkareab. B mnpoOupky Haieiite 2 M pacTBopa
Kl(BeicoToli 2 cM) u 3arem mnpuieiite 2 miu pactBopa Pb(CH3;COO),
OO6pa3yercst kenThlid ocagok. Harpeiite mpoOupky A0 pacTBOPEHHUS OCaaKa.
3arem oxJiaguTe MPOOUPKY OKOJIO 2-3 MHUH U MOMEUIAEM B COCY/Jl C XOJOIHOM
nenssHol Bojoil. Uto HaOmomaere? YUTO NPOUCXOAMT TpPH BCTPSXUBAHUU
poOupKu?

Wtak, BB TOJIBKO YTO OOHAPYKUIIU Pa3IM4Me MEXKAY UCTUHHBIMHU pacTBOPaMu
1 KOJUIOMJHBIMA PAcTBOpaMH. B TOCHETHUWX BBl HAOMIOAQIA TMPOSBICHUE
ontuueckux 3¢dekroB: «3dpdext Tunmans» (dkcn. 3an. Nel) u «saBIeHUE
HCKPSIIUXCS CI0eB» (KCI. 3a71.Ne2).

Bonpoc: Kak 1moka3arb, 4TO MBUIBHBIA pPAcTBOP SBJSIETCS KOJUIOMIHOM
cuctemoii? (ITo paccestHuto cBeta B pacTBope -KoHyc Tunmans).

UTo mpOMCXOIUT €CIM B MBUIBHBIA pacTBOpP J00ABUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii mpexkae pacTBOp PE3KO MYTHEET, OO0pa3yroTcs KpPYITHbIC
XJIOMbSA). 3HAKOMCTBO C SBJICHUSIMU KOATYJISIIUU U BbICAIUBAHUSI.

llpoexmnas 3a0aua Ne 1.]JIBa ydeHUKa IPUTOTOBUIIA CMECH U3 PACTUTEIHLHOIO
Macjlia U BOJBI: JI0OABHUB IOJIOBHHY YaiHOM JIOKKM Maciia B 200 M BOIBI.
OnuH U3 HUX YTBEPXKIAET, YTO MOJTYyUYECHHAs: CMECh SIBISETCS] KOJJIOWIHBIM
pactBOpOoM, a Apyrou 3to orpunaer. Kro npa? CBoil OTBET WITIOCTPUPYUTE
cHuMKamu Ha MoomibHOM Tenedone. (IIpaBwl 00a yuenuka. Bee 3aBucut ot
0COOEHHOCTEW MNpUroTOBIEHUs cMmecu. Eciau mpocTo pasmemiaTth Maciio B
BOJIe, TO KOHyCc TuHpaans He HaOmojaeTcs. Ecnu ke akTUBHO B30anThIBaTh
CMeCh B TEUYCHHUE HEKOTOPOr0 BPEMEHHM, TO CMECh MYTHEET M B TaKOM
pacTBOpe XOpOIIO BHUJEH KOHYC PAacCESIHHOTO CBETa, TO €CTh MOSIBISIOTCS
MEJTKOAUCTIEPCHBIC YACTHIIHI KaIleJIeK Macia).

BriBoa: KOJUIOUIHBIE PACTBOPHI MOKHO OOHAPYKHUTH MO ONTUYECKOMY TECTY
«hdexr Turmans», KOTOPBIM 0OHAPYKUBACTCS, €CIIM KOJUIOUTHBIC YaCTUIIBI
HE TIPEBBIMIAIOT IUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUYECKO20 UCCTICO008AHUAL.



Ha npenpiaymmx 3aHsaTusix  Bbl  BBINOJIHSIM  AKCIIEPUMEHTANbHBIE U
npoeKkTHbIe 3amaud. Kak Bbl Aymaere, Kakue METOJIbl MCCIEIOBAaHUS BbI
HCIIOJIb30BaJIM?

1. HaGmonenue. 2. DxcnepumenT. 3. M3mepenue. 4. CpaBHeHUE

BcnomuuTe 3agaHusi, IPOCMOTPUTE CBOU 3alIMCH M MPOKOMMEHTHPYWUTE HX C
TOYKM 3pPEHHUS HCIOJB30BAHHBIX METOJOB HCCIENOBaHUsA. YeM BbI
M0JI30BAIUCH, YTOOBI PEIIUThH MOCTABJICHHYIO MEpE]] BaMU MTPoOIemy.
IIpoexmuas 3a0aua Ne [. Haiinute, yeMy paBHa IUIOTHOCTh aJTOMHUHHEBOU
GoJIbru U MEAHOW WJIM CTAJIbHOM OOJBaHKM HEMPaBWIBHON (HOPMBI, KOTOpHIE
JeXaT Ha BalllMX cTojiax. et oocyxaeHue.

JIOJKHBI TIPEUIOKUTh ITUIAH PEHIEHUs A3TOW 3a7aud, ONpPENETUTh KaKue
HEO0OXO0IUMBbI U3MEPUTEIBHBIE PUOOPHI IJIs1 PEIICHUS] TOM 3aJauH.

CpaBHHTH HaAWJIEHHOE 3HAYEHUE MJIOTHOCTU AJIOMHHMS, MEIU UM CTaIH CO
CIIPaBOYHOM BEJIMYUHOM.

4.5 Kak cmenenv usmenvueHHOCmuU  61usAem Ha  00wyl0  naOWLAdbL

conpukacarowjuxca yacmuy. OObeMHbIE B3pbIBBI HA MYKOMOJBHOM 3aBOJIE,
IPEBECHO-CTPYKEeUHOM Npennpuatuu.llouemy Henb3s MCHOIb30BaTh OEH3UH
JUTSL pO3KUTa APOB. BCOOMHUTB «UYTO TaKOE MIOLIAAbY, «CAUHUIBI H3MEPEHUS
TJIOILAIN .
IIpoexmuas 3adaua Ne 1. Y Bac Ha cTojlaX HaxojsATcs MO0 Kyouk PyOuka,
aub0 MaJieHbKas YIMakoBKa caxapa-paduHana. Haiinure mniomans Ienoro
KyOMKa 1 OOIIyI0 TUIOIAAb 9 MalbIX KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOuK; WJIM 1I€JIOM yNakOBKM caxapa M OOIIYI0 IUIOLIAJh BCEX KYCOYKOB
caxapa B ymnakoBke. CpaBHUTE 3HAYeHHUsS IUIONIAAM LEJION QUrypsl u
CymMMapHOM Mionaan ee yacteil? Kakyio 3aKOHOMEPHOCTh MBI MOMKEM
HaOIr01aTh?

4.6 Hanoobvekmol u 00ycno6ieHHOCMb UX YHUKAJIbHBIX CEOUCME Pe3KUM
YyeenuueHuem naouwadu noeepxXHOCmu Yacmuy: HaHOYaCTULbl, HAHOIJIEHKH,
HAHOBOJIOKHA, = HAaHOTPYOKH, HAHOUIAPUKH, JCHAPUMEPBI,  LICOJUTHI,

KBAaHTOBBIC TOYKH.



llpoexmnas 3adaua Ne 2. YXo nocs umeeT mmmHy 12-13 MM, a yactuia
marHetuta Fe304 — 20 um. YBenuubte ux B 1 mummmapa pa3. C Kakumu
oOBeKTaMU BbI Temephb Oynere ux cpaBHUBaTh? Kakue gusnueckue BeTMUUHBI
U3MEHSIOTCS MTPU U3MEHEHHUH JIMHEWHBIX pa3MepoB?

IIpoexmuas 3adaua Ne 3. Ckoibko naMCTOB Oymarn A4 BoileT B CTakaH
oobemoM 100 mi?

Kaxxnoit rpynme BblIaHbl TUCTHl OyMaru A4 u XMMUYECKUE CTaKaHbl 00beMOM
100 M. Kaxknas rpynna uieT OTBET Ha STOT BOIPOC.

[IpemyiaraeM MoMoIIb: COMHUTE JHUCTHI B KOMOK. CKOJBKO KOMKOB OyMaru
BOIIJIO B OJMH CTaKaH?

Haiipure mnmomane otaensHOro mucra A4 w  miomages HOBEPXHOCTH
XUMHUYECKOTO cTakaHa. Haiiaure cymMMapHylo IUlOmajgbr KOMKOB Oymarw,
HaXOISIIINXCS B cTakaHE?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTENIBHO OOJIbIIE MJIOMIAAN TOBEPXHOCTU
CTaKaHa.

Kakum 00pa3oM Mbl yBETUYIIA CYMMAapHYIO ITUIOLIAJb MOBEPXHOCTU Oymaru?
(YmensbinennemM o0beMa 0JIHOTO JIUCTA)

4.7 Hanoo6vekmot u 00ycno61eHHOCMb UX YHUKAIbHBLIX CBOUCHE DPE3KUM
yeenuyeHuem naouwadu no8ePXHOCMU Yacmuy: HaHOYaCTULbl, HAHOTJICHKH,
HAHOBOJIOKHA, = HAHOTPYOKHM, HAHOIIAPUKH, JCHAPUMEPHI,  ILICOTUTHI,
KBAHTOBBIC TOYKH.

Ilpoexmnas 3a0aua Ne 4.Halinure muiomanab CBOEH YEPEMHOM KOPOOKH M
CpPaBHUTE €€ C IUIOLAJbI0 MOBEPXHOCTU OOJBIIUX MOJYIIAPUNA U YEpPEIHOU
KopoOkH, eciu S(kopa 6.1.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.
OObscHeHue: Oojbllasg IUIOMAAb OOJBIIMX MOJYyIIApUM  OOBsSCHIETCA
HaJIM4YMEeM MHOTOUYHCIECHHBIX CKIIAJIOK.

Oxcnepumenmanvhas 3adaua. Ha cTomax HaxogATCs  CTaJIbHAsl KHOIIKA,
JKEJIE3HBIM T'BO3/lb, KyCOUEK MEIHOW MPOBOJIOKH, MEJHAsl CKpPENKa, TPaHyJibl
QIIOMUHUSA U IIMHKA, IITaTUB C NMpoOMpKaMu, coisiHas kuciora. [lomecture
npeyIoKEHHbIE Tela Ha JHO MPOOUPOK U JA00aBHTE 3aTE€M COJIIHYIO KHUCIIOTY

(BbICOTaA CTOJIOA KUJIKOCTU MPUMEPHO 1,5¢M).



OmnuiurTe, 4TO BbI HAOIIOAaeTe B KAXKI0M U3 TPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUUYCCKUM PAOAOM HaHpH}KeHI/Iﬁ MCTAaJIIIOB.

HasBauue oOnexkra | Ha3zBanue Yro HabmromaeMm | JleBee uim
MeTallia, n3 npaBee
KOTOPOTO OTHOCHUTEIIEHO
clieaH OOBEKT H, B sn/xum
pany

BriBOA: ¢ KUCTOTOM B3aUMOAECHCTBYIOT METAJUIBL: ..........
C KHCJIOTON HE B3aUMOJEHUCTBYIOT METAIIIBL: ........
- 3aganue no yueOHUKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.
- C KakuM BBl CTOJIKHYJIWCH mMpoTuBopeunem?  Meabr u cepebpo B
HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMOJEHMCTBOBAaTh C KHUCIOTaMHU. Y BEJIMYECHHE
IUJIOLIAAN MOBEPXHOCTU PEATUPYIOIINX YACTHULl BIUSET HE TOJBKO HA CKOPOCTh
peakiuu (00beMHbBIC B3PBIBbI), HO U Ha XapaKTep XUMHUUYECKUX CBOWCTB.
[IpoekT «B nonckax KOJIIOUIHBIX PACTBOPOBY
5. XuMmus Ha CTpaske 310POBbSI.

5.1 Hoo. Boszouka iiooa. Hoo uz anmexu.
Ilpaxmuueckas yacmeo.
N3roroBneHne MoJend MOJEKYJbl Hoja. OnexkTpoHHasi, Tpaduueckas
dbopmyna iona
[IpoekT «OOHapykeHHe KpaxMasa B IPOAYKTaX MUTAHUS.

5.2 «Mapzanuyoexa». Ilepmanzanam kanus. Mapranenu U €ro CTENEHU

OKHUCJICHUS

Ilpaxmuueckas yacme.
OnpeneneHne MaccoOBO 10JIM KUCJIOPO/1a B MOJIEKYJIE IEpMaHraHaTa Kajausl.
PacueT oTHOCUTENBHOM MIOTHOCTU KUCIOPOA MO BO3AYXY.
C6opka mpubopa AJis MOTyUeHUsI KUCIOPO1a METOJIOM BBITECHEHHUS BO3TyXa.
OKCIEpUMEHT: cOopka mpubopa Ui Pa3joKEeHUS IepMaHraHata Kajus.

KauecTBenHas peaKuus Ha KUCIIOPOA.



[[BeTHBIE peakluMy C NMEpPMaHTaHaTOM Kaius (Hamp., MepMaHraHaT Kajaus U
CyJIb(pUT HATPUSA, JP.)

5.3 Ilepekuce 600opooa. Ceoiicmea u npumeHeHUe NEPOKCUOA B000DPOIa.

CreneHb OKHCIIEHUS KUCIOPO/ia B MOJIEKYJIE TTEPOKCHIA BOIOPO/IA.

Peakuus paznoxeHus nepokcuaa Bogopoaa. Kak mpoBectu sKCeprMeHT.
Karanuzatopel. Okcun Mapranma (1V), ¢epmeHT kaTanaza — KaTtaau3aTopbl
peaKIMu pas3yioKeHUsI.
IIpakmuueckas uacme.
Oxcun mapranua (1V): Hanucats GhopMmyily BelIeCTBa U ONPEACIUTh CTENEHb
OKHCIICHUSI.
Tpu mpoOupKH, B KaXJOW HAXOAUTCS HECKOJBKO MJ aNTEYHOW NEPEKUCH
BOIOpoza. Bo BTOpyI0 U TpeThio MPOOUPKU MOMECTUTE COOTBETCTBEHHO OKCH/L
maprania (IV) (Ha xoHuymke mimarens) U CBEXeEHATEPThIM KapTodenb (Ha

KOHYHKC HIH&TGHH).

Homep nipobupku | Uto nobGaBmim Uto Habmomaem

HammcaTes ypaBHEeHHE peakiiuy ¢ 0003HaYECHUSIMH YCIIOBHH €€ IPOTCKaHMUS.
[Ipoucxoautr nu peakuus B nepBod mnpooupke? Ilpemnoxure npubop s
MOJIYYECHUS BOAOPOJA IPH Pa3JIOKEHUH TIEPOKCHIA BOJIOPOIA.
5.4 Auemuncanuyunoeana kucioma. Ackopounoeas kucioma. KHUCIOTHOCTb
cpenpl. pH — MHAUKATOPBI CRBOUMU PYKAMU.
llpaxmuueckas uacme.
Onucanue buznyecKux CBOWCTB. [IpuroroBienue pacTBOpPOB
aleTUJICATMIIMIIOBOM M aCKOpPOMHOBOM KHCIIOT. JlelicTBME WHIMKATOPOB

(benondranenna, m1akMyca 1 METHJIOPaH)Ka) HA UX PACTBOPHI.

VHIUKATOPHI AnetuncaauuiioBas AckopOMHOBAs KMCJIOTA
KHCJIOTa

denondranent

Jlakmyc

METHIJIOPAHK




[TpurotoBneHnue oTBapa KpacHoW KamycThl. HaOmroneHue u3MEHEHMs LBETa
OTBapa B pa3HbIX pacTBOpax (YKCyCHas, JMMOHHAasi, aCKOPOMHOBAsI KUCIOTHI,
NOBapeHHasl COoJib, Ta3UPOBAHHAS BOJA, HAIIATBIPHBIA CIHPT, MHILEBAs COJA,
PacTBOp Mbljla U CTUPAIBHOTO ITOPOIIKA).

B3aumopeiicTBue acKOpOMHOBOW KUCIOTHI ¢ HoxoM. Bompoc: i kakux nenei
MOKHO HCIOJIB30BaTh 3Ty peakuuio? (a1 OoOHapyKeHusi acKOpOMHOBOU

KHUCIIOTHI B MPOYKTAX MTUTAHUS).

1 pearent 2 peareHr Yro mnHabmomaeM TIpu UX
ackopOWHOBas Hmon B3aNMMO/ICHCTBUHU

KHCJIOTa

dusnueckue duznyeckue

CBOMCTBA: CBOMCTBA: .........

9.5 «3enenka» wunu oOpunauanmoswiii 3enenwviii. lIBeT TOPOMIKOOOPA3HOTO
OpUJTMAHTOBOIO 3eseHoro. [IpakTnyeckoe 3HaUYeHrE U NOJIyYECHHE.
lIpaxmuueckas yacmeo.
du3nvecKre CBOMCTBAa OPUIIMAHTOBOTO 3€JIEHOTO
Kak nokazarb mNOAIMHHOCTH OpuiuimaHToBOrO 3ejeHoro. IIpoBenenue
MOCJIEI0BATENIbHBIX PEAKIIUNA B OJJHOM MpoOUpKe ¢ OPUIUITMAHTOBBIM 3€JICHBIM:
BHayaje B MPOOHUPKY A00aBUTh KOHLIEHTPUPOBAHHOW COJITHOW KHUCIOTBHI, a
3areM pactBopa 1menoun NaOH. Odopmiienue paboTbl O  CBOEMY
YCMOTpPEHUI0.  3areM  OOCyAHWTh: Kak 3a(UKCHPOBAIU  PE3YJbTaThl
AKCIIEpUMEHTa (M3MEHEHHE 1IBETA, BbIMAICHUE 0CAKa).

[IpoekT «MOKHO JT1 UCTIONB30BaTh OPUIUIMAHTOBBIN 3€JICHBIN KaK HHAUKATOP
KHUCIIOTHOCTHU CPEIbI»

5.6 «Mwuino uyoecnoey: X035CTBEHHOE U TyaJIETHOE, )KUAKOE U TBEPJIOE.
lIpaxmuueckas yacmeo.

JleicTBUE JTakmMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOTO MOPOIIKA

(moka3aTenbCTBO IIEIOYHOTO XapakTepa MOKMIMX cpeacts). M3ydeHue
ATUKETOK TBEPAOTO U KUAKOTO MbLiIa (pa3iuyve B XUMHUYECKOM COCTaBe).
PactBopenne wblla B JKECTKOM U JUCTWUTMPOBAHHOW Bome. Oddext

Tunrmans.



[Ipoekt «MpLmoBapeHue»
6. Xumus numu

6.1 Caxap, kpaxman, yennionosa — poOcmeeHHUKU 27IHOKO3bL.

Uro Takoe pauaber. [MKeMHUeCKMI MHIEKC TMPOAYKTOB MUTAHUA.
XUMUYECKHUE TOJICIACTUTENIN U KX KOBAPCTBO.

lIpaxmuueckas yacmeo.

OmnpeneneHre MPOJIYKTOB C BBHICOKUM TNIMKEMHUYECKUM HHIEKCOM (paboTta ¢
TabuIeH).

OmnpenenseM MoACIACTUTENHU: acapTam, copour .... (Pabora ¢ rTukeTkamu.
OneIT:  B3auUMOJICHCTBHE  TWIIOKO3bI ¢ ruapokcuaoM  memd (1),
CBEXKEMPUTOTOBJICHHBIM.

UccnenoBanne W3MEHEHHS] COJACP)KAHMUS TJIIOKO3bI B KPOBU  MOCJE
cOanaHcupoBaHHOro obega u  mociae  ynorpebneHuss  dacrdyna:
KHUPUEIIKOB,YUIICOB, CIAAKUX Fa3MPOBAHHBIX HAITUTKOB.

6.2 Antomunuir: eenukuii u yxycacuwiid. IloueMy He clenyeT IOJIb30BaThCS
amomMuHueBor mnocynon? ConepHuk Kanblusa.  Octeonopo3. Mertaiisl
KOHCEPBHOI OaHKH.

IIpakmuueckas paboma.

CgoiicTBa aJltOMUHUS U O00JACTU MPUMEHEHHUS AJIIOMUHHS Ha OCHOBAaHUU €T0
cBoicTB (moBTOpeHue). CocTaBUTh TAOJIHUILY, KIACTEP UITU CXEMY.
[IpoBeneHre XUMUYECKHX PEAKIUMA, XapaKTepu3yromux ampoTepHbIC
CBOMCTBA COCAMHECHUI aJIFOMUHMUS.

OnbiT 1. ATFOMUHUY U COJIIHASL KUCITOTA.

OmneiT 2. Xyopu anfOMAHUS U TUAPOKCU HATPUS

Omnpit 3. ['uapokcua aATFOMUHUS M COJISTHAsT KUCJIOTa

Omnpbit 4. ['mapokcua ATIOMUHUS M TUAPOKCU]T HATPUS

HasBanue onbiTa | UTo Habmo1aeM YpaBHEHUE XUMUYECKOU peakLiuu
BeiBOAg: .............
[Ipoekt «Ee BenmuecTBO — KOHCepBHas OaHKa: 3KCHEPUMEHTAIbHOE

OIIpCACICHUC MCTAJLIIOB».



6.3 VYkcycnaa kucnoma. CTONOBBIA YKCYC, YKCYCHas JCCEHLMsS, JeAsHas
YKCYCHasl KHCJIOTa: B 4eM pa3Huia. CBOWCTBA YKCYCHOW KHUCJIOTBI U €€
npuMeHeHne. GU3n0I0THYECKOE BO3IECTBUE KUCIOTHI.

IIpakmuueckas paboma.

CocraBieHue TOHATHIHOW CXEMBI: «4TO S 3HAI0 00 YKCYCHOM KHCIIOTE»
(MHIUBHUIYATBHO, IMOO B TPYIIIE).

Pacuer koHUEHTpaIK KUCIOTHI U €€ pa30aBICHUN.

KucnorHocts pacTBOpOB NMUILEBOM CONBI U YKCYCHOW KUCIOTBHI.

[Namenre nuieBor CoAbl YKCYCHOM KACJIOTOM: MPU3HAKU XUMUYECKOU
peakiuu (BbIJEIEHUE ra3a, pe3Koe YBEIMUYCHUE 00beMa PEaKIIMOHHOM CMECH).
[ToBTOpHUTH peaKIMIO TallIEHHUs COJbI C UCIOIb30BAHUEM HMHJMKAaTOpa (Hamp.,
OTBapa KpAacHOKOYAHHON KkamycTel). Jlas uero HeoOXogumo  ObLIO
MIPUMEHECHUE UHINKATOpa?

OOpatuTh BHUMaHUE, YTO BBIJICJICHUE Ta3a YaCTO COMPOBOXKIACTCS
yBEJIMYEHUEM 00beMa peakIMOHHOM cMecu. Kakue Mepbl npeocTopoKHOCTH
HYKHO COOJIIOJIaTh MTPU MPOBEICHUN TaKUX PEAKIUN?

6.4 «Conenasa nawa scusnp» (OBapeHHAs COJIb, MOTAIll, TJIyTaMaT HaTpPUA.......
riiayoepoBa coJib, MEJIHbII Kylopoc....... )

[InmeBas cona, nuThEBas CoAa, KaJbLIMHUPOBAHHAS COJA, KAyCTUYECKas Coa:
OJIMHAKOBbIC WJIK pa3Hble BeulecTBa. KauecTBEHHbIE pEaKInY B XUMHUH.
IIpakmuueckas paboma

Onpenenuth: Kakoe U3 BeLIECTB (MUIIEBas coja, KayCTHYecKas coja,
KaJIbLIMHUPOBAaHHAA COAQ) ABJISIOTCS COJIIMHU YTOJIbHON KHUCIIOTBHI.

Omnpit 1. [IelicTBUE MHAUKATOPAMH.

OmnepiT 2. [lelicTBUE HAa pacTBOPHI MUIIEBON U KayCTUYECKOW COJbI YKCYCHOM

KHCJIOTBI

Ha3Banue omnbiTa Yrto HaOIogaeM BriBog

BriBOg: ..........



[TpoBeneHNe OMBITOB MOATBEPIKIAET, YTO MHUIIEBAsT CO/A, KAIBIIMHUPOBAHHAS
coja — ATO COJMU Cla0OW YrolbHOM KHUCIIOTBHI, a KaycTHYecKas coja —
pacTBOPUMOE OCHOBAHHE.

OOcynuth, Kak J0Ka3aTh OIBITHBIM IIyTE€M, YTO MHINEBAas COAA SIBISICTCS

KHUCJIOU COJIBIO.

6.5 Bpeo numpamos: mug wunu npaeda. Ilonpza HUTPATOB: BaKHEUIINE

MUHEpaJIbHbIe yA00peHUs KaKk UCTOYHHMK a3oTa. KpyroBopot azora. [louemy
BEHEpUHA MYXOJIOBKA MOEJAET HACEKOMBIX (TaK OHA BOCIIOJHSET HEAOCTATOK
a3oTa B OOJIOTUCTHIX MecTaxX). HUTpaThl B KaueCTBE MUIIEBBIX KOHCEPBAHTOB.
Kakue npeBpaiiieHusi MpOUCXOASIT C HUTpATaMH B OpraHU3MeE 4yejloBeKa. A30T
U €r0 CTEIIEHU OKHUCIICHHUS.

llpaxmuuecxas uacmeo.

Onpenenenrne MacCOBOM JIOM a30Ta B KAIMMHOW, HATPUEBOM U aMMOHUUHOM
cenuTpe. BBIBO: kKakoe u3 HUX 0oJiee IIEHHOE a30THOE yI00peHue.

[IpoexT «BnusiHUE a30THBIX YI0OPEHUI HA POCT CaXEHIIEB (HAcOTH».

/. PaboTa Hag npoekTtamMm — S 4

6.
7.

Oman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIeO08AHUS .

Oman 6vi08UIICEHUS 2UNOME3DL.

Oman naianuposanuss Nymu  OOCMUICEHUs. yeaell  UCCIed08AMENbCKUX
(npoexmubuix) pabom u 8b100pa HEOOXOOUMO20 UHCINPYMEHMAPUSL.

Oman nposedenusi yuebHO20 UCCIe008aHU (NPOEKMHOU pabomovl) ¢
NPOMENCYMOYHBIM — KOHMPOJeM 34 X00OM GblNOJHEHUS U KoppeKyuell
pe3yibmamos.

10.9man oghopmnenus, npeocmasienus (3auumol) NPOOYKMA NPOEKMHOLU

pabombl
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