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IMosicHuTeILHAS 3aIMCKA

[Iporpamma BHEYpPOUHOW [JESITENBHOCTH «XHUMHUS — HayKa OJKCIEPUMEHTAIbHASD)
pa3paboTaHa Ha OCHOBE CIIPaBOYHOW M METOAMYECKON JsmTeparypbl. [IpakTudeckas
HaIpaBJIEHHOCTh U3y4a€MOI'o MaTepHalia JejiaeT JaHHbIA KypCc O4Y€Hb akTyaldbHbIM. [Iporpamma
MO3BOJISIET PACKPBITh BEAYIIYIO HJICK: «3HAaHMS HE pagud 3HaHUM, a pagud I'PaMOTHOIO
UCTIOJIb30BAaHUSI MX B MPAKTUYECKOH aearenbHOCTH». OcCHOBHas ¢opma JesSTeNTbHOCTH —
XUMUYECKHUM SKCIIepUMEHT. HenmpeMeHHbIM yCIIOBHEM MPAKTUUECKUX 3aHIATHHI € ydanumucs 8 -
9 KJIaccoB SBIAETCS MOCTOSIHHOE PYKOBOACTBO HX PabOTOH C mpernojaBaTeieM, OCOOCHHO C
LENbI0 PAa3BUTUS UX CAMOCTOSITENILHOCTH: BbIpa0OTKa HAaBBIKOB K pabOTe C WHCTPYKLUHUSMU,
oOydeHHe BEICHUIO 3alMcell B 1JaOOpaTOpHOW TeTpaau U T.1. IMEHHO SKCIIEpUMEHT yCUJIMBAET
MOTHUBAIIMIO M3YYEHUS XUMHYECKOW HayKH, TIO3BOJIIET JOIMOJHUTh U Pa3HOOOpa3uTh
TEOPETUUECKUH KYpPC, IOHATh U YCBOUTb XMMUYECKUE MTPEBpAICHUS. XUMUYECKUM DKCIIEPUMEHT
SIBIISIETCSI CAMOCTOATEIBHBIM M HEOOXOIAMMBIM 3JIEMEHTOM Y4eOHOro mpolecca. YBeITudueHue
AKCIEPUMEHTAJIbHOW YacTH NPUBOJUT K OoJiee 3aMHTEPECOBAHHOMY IOAXOAY Y4YalllUXCs K
npenMetry xuMuu. [Ipaktudeckas ¢hopMa momMoraeT peajin3oBaTh TEOPUIO HAYUYHOTO MO3HAHUS:
OT IIPOCTOT0 CO3EpLaHMs, K a0CTPAaKTHOMY MBIIIJIEHUIO U MPAKTHUKE.

BreypouHast [eATenbHOCT «XHMMHMS — HayKa DSKCIEPUMEHTalIbHAas» PEKOMEHJIOBAaHA JJIs
ydamuxcsa 8 - 9 KJIaccoB, NPOSBISIOIMINX UHTEPEC K €CTECTBEHHOHAYYHBIM JHUCLHMIUIMHAM U B
LEJISIX OpraHu3aluu NPeArnpOGUIbHON MOATOTOBKH.

Ilenu kypca:
-yriyOJieHue WHTepeca y4aluxcs K MpeMeTaM eCTeCTBEHHOHAYYHOTO MPOQHIIs;

- pa3BUTHE OOUIEKYIBTYPHON KOMIETEHTHOCTH YYaIlUXCSl;

- pacmiupeHue M yriayOjeHHe XMMHYECKHUX 3HAHUW M HCIOJIb30BaHHWE MX B MPAKTHUYECKON
JeSATEIbHOCTH;

- pa3BUTHE [I03HABATEIbHONW AaKTHMBHOCTM U CAMOCTOATEIBHOCTH, HAONIO/IaTENbHOCTH U
TBOPYECKUX CIIOCOOHOCTEN yJaruxcs;

- opmupoBaHue NpeCTaBICHUHN 0 MPodeccusx, CBSI3aHHBIX C XUMHUEHN U 37I0pPOBbEM YENIOBEKA.

3aoauu Kypca:

- yrayOyieHue, pacuIMpeHHe M CUCTeMaTH3alMs 3HAHUK YyYalluxcs O CTPOCHHH, CBOMCTBax,
MPUMEHEHUHU BEUIECTB U COeIMHEHUI;

- pacUIMpUTh 3HAHUSA O SBJICHUSAX, COMPOBOXKIAIOIINX 3TH TPEBPALICHHUS;

- HAYYUTb BBISBJISATH 3aBUCUMOCTD IOJIyU€HHUS BEUIECTB OT UX CTPOCHHUS;

- PacKphITh 0COOEHHOCTH MPOTEKAHUS XUMHUUECKUX PEAKIINN;

- COBEPILIEHCTBOBATh YMEHUS U HABBIKK CAMOCTOSTEIbHON PabOThI C peaKTUBAMU;

- ®opMupOBaTh UHTEPEC K MUPY BEILIECTB U XUMUYECKUX PEAKLIHA;

- Pa3BuBath yueOHO-KOMMYHHUKATHUBHBIE YMEHUS

- 3HAKOMCTBO Y4Yall[UXCS C MpoIeccaMH, MPOUCXOMAIIMMU B OpraHusMme, C  JACHCTBUEM
XUMHUYECKHX BEIIECTB Ha OPraHU3M YeJIOBeKa, C MpHUeMaMy OKa3aHUs JOBpadeOHOM MoMOIIH;

- TpoBeleHHE MPO(OPUEHTAMOHHONW paboOThl, 3HAKOMCTBO C THpodeccueil MeacecTpsl,
KJIMHWUYECKOTo JlabopaHTa, (hapMaIeBTa;

- (hopMupoBanre yMeHU paboOTaTh C HAYYHO - MOMYJISIPHON JIUTEPATYPOH;

- pa3BUTHE MPAKTUUYECKUX HABBIKOB MPOBEICHUS XUMHUECKOTO SKCIIEPUMEHTA;

- COBEpIICHCTBOBAHME YMEHMH OOpalIeHHsT C XUMHYECKUMH BEIIECTBAM  XMMHYECKHM
1a00paTOpPHBIM 000PYIOBAaHUEM, PEIICHHUEM DKCIIEPUMEHTAIBHBIX 3ajad4, COOJIroasl TpaBuiIa
TEXHUKU O€30MTaCHOCTH



- (opMmupoBaHHE y ydalIUXCS CO3HAHHS HEOOXOJUMOCTH 3a00TUTBCS O CBOEM 3JI0POBBE U
U3y4aTh BEUIECTBA, OKPY>KAIOLINE HAC B MOBCEIHEBHOM >KU3HH, JUISI TOTO YTOOBI UX MPABUIBHO
MIPUMEHSTb.

[IporpamMoii MpeaycCMOTPEHO MPOBEICHHUE JEMOHCTpPAUU 3KCIIEPUMEHTA, AEMOHCTPALMI

BUJCO(PPArMEHTOB XUMHUYECKHX SBJICHUN, MPAKTUYECKUX M J1a0OpAaTOPHBIX 3aHATHIA,
MOBBILIAIOIINX UHTEPEC MIKOJILHUKOB K IPEIMETY.

O0mas xapakTepucTuka y4e0HOro Kypca

B kypce mpencraBiieHbl CBEIEHUS, NO3BOJIAIOIINE OCO3HATH XMMHUYECKHE IMPOLIECCHI B
OKpY’KarolleM MUpe, HeOObIYHBIE CBOMCTBA M3BECTHBIX BEUIECTB U O MOCIEACTBUSIX, CBSI3aHHBIX
C HEKOTOphIMH 3a0oieBaHUsSIMH. B 1maHHOM Kypce MpeanpuHATa MONBITKA MaKCUMAaJIbHO
MCIIOJIB30BATh MOTEHIMAT XUMHYECKOT0 KCIIEPUMEHTA. Y Yallluecss CMOTYyT HE TOJbKO YBHUIETh
KaK B3aMMOJEHCTBYIOT BEILLIECTBA, HO U TO, YTO MOJIYYaeTCs B PE3YJIbTAaTE XUMUUYECKON pPEaKIIHH.
PaccmarpuBaroTCsi KIIFOYEBBIE BOIPOCHI, BBI3bIBAIOIINE MOBBIIIEHHBIN HHTEPEC CPEIN YUAIIUXCS
8 —9 KJIaccOB K IaHHOMY IIPEIMETY.

[Iporpamma BHEYpOYHON JEATEIBHOCTH «XUMHUS — HayKa HJKCHEPUMEHTAIbHASD)
HaIpaBJieHA Ha PacCLIMPEHUE KPYyro3opa ydalluxcs, MOMOJHEHMM MX 3HAaHUH O CBOWCTBAX
W3BECTHBIX BELIECTB, O BO3JCHCTBMM MX Ha 3/0pOBbE uenoBeka. EE conepkaHue HE TOJBKO
yIIyOnsieT 3HaHUS y4yallUXCs, HO W pacIIUpseT UuX, OObEAMHSS HaydHble 3HAHHUS C
«OOBIZICHHBIMUY», TPUOOPETEHHBIMU B MOBCEAHEBHON KU3HU, MOJHMMAs JTUYHBIN KMU3HEHHBIN
OIIBIT YYCHHUKA HA HAYYHBIN, TCOPETUYECKUNA YPOBEHbD.

[Ipemyaraemass mporpaMMoOM CaMOCTOSITENIbHAsI, TBOpPYECKAas JEATEIbHOCTh Y4YallUXCs
MIOMCKOBOTO XapakTepa CIOCOOCTBYET Pa3BUTHIO CaMOOOpPA30BaTENbHBIX YMEHHH M HAaBBIKOB.
[Toka3aTenssMu yCHENIHOTO OCHOBaHUS NPOrpPaMMbl MOXKHO CUHUTATh 3aMHTEPECOBAHHOCTH
IIKOJBHUKOB, HUX YBJIEYEHHOCTb pabOTOH, TMpOSBIEHHE WHUIUMATABBI B  BBINOJIHEHUH
MPEJI0KEHHBIX 3aJJaHUM.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe

Buo kypca: npeaMeTHO-OPUEHTUPOBAHHBIN. J{aHHBIM KypCc MOAAECPKUBAET COAEpKaHUE
yuyeOHOro npeamera «XHMHS» M BXOAUT B NPEAMETHYIO OOJIACTh ECTECTBEHHO-HAYYHOW U
TEXHOJIOTHYECKON HampasieHHoctelr «Touka pocray.CormacHo ydyeOHOMY TutaHy llenTpa Ha
u3ydeHue Kypca orBoautcs 1 yac B Heaemo (34 yaca B yueOHOM Toay).

TpeOoBaHMsi K YCBOEHMIO Y4e0HOIr0 MaTepuaja B pe3yjabTare H3yYeHUd
NMPOrpaMMbl BHEYPOUHOIi 1eATeJIbHOCTH:
1) o0yuarommecst 10JKHBI 3HATD:
® KAUYECTBCHHBIN M KOJIUYECTBEHHBIN COCTaB BO3AYyXa;
® T[IOCIEACTBUSA  3arpsi3HEHHsS]  OKPYXKAKIIEW  Cpelbl  BEIIEeCTBAMM,
COJIEp>KallMMKCS B BBIXJIOMHBIX ra3ax aBTOMOOWJIEH, cpelcTBax OBITOBOM
XUMUU;
® [IPUMEpPHBIM KA4YE€CTBEHHBIM COCTaB MPUPOJHOM BOABI M METOIBI €€
OUYHNCTKH;
COCTaB MUIIIH, TUIIEBBIC JOOABKU U UX JCHCTBHE HA OPTaHU3M;
AKOJIOTHYECKHE TTPOOJIEMBI MECTHOTO 3HAYCHHS,
POJIb XMMHHU B PEIICHUU IKOJIOTHIECKUX MTPOOIIeM;
OCHOBHBbIE MCTOYHUKH M TPUUYUHBI 3arps3HEHUS] OKPYKAIOIIEH Cpejbl
MeTaJuIaMH.
2) obdyuarommecs 10JKHbI YMeTh:



" KPUTHYECKH OLICHUBATH COCTOSIHUE IIPUPOJHOU Cpelbl CBOEH MECTHOCTH U
HAXOJIUTh ITYTH €T0 YIYYIICHHUS;

" BecTH ce0si B TIPUPOTHOW Cpele B COOTBETCTBHH C IKOJIOTHUECKUMU
TpeOOBaHUSIMU;

"  pemaTh XUMUYECKHUE 3a7a9H 3a]a4u;

"  [IPUMEHSTH IPOCTEUIIINE METOIbI OUNCTKH BEIECTB;

. AHAJIU3UPOBATE COCTAB MHIICBLBIX MPOAYKTOB IIO I3TUKCTKAM BBIGI/Ipa.SI
0e3BpeIHbIC TPOAYKTHI IS OPTaHU3Ma;

. HUCIIOJIB30BAaTh HpI/IO6peT€HHbIe 3HAHUSA U YMCHUS B HOBCCHHGBHOﬁ JKU3HU.

@opMbl OpraHu3alum yuedHOro npoiecca: SKCIepuMeHT, Oecenia, rpymnmnosas padbota, pabora
B mapax, auddepennupoBannoe odyuenue, npaktukym, MKT, neMoHCTpalus OnbITOB, JIEKIHUS.

®opMbl TeKYLIEro KOHTPOJISI: TpaKTUYecKasi padoTa, TBOPUECKUI OTYET.

HToroBplii KOHTPOJIB: 3alIUTa TBOPUYECKUX padboT ¢ ucnonb3oBanuem UKT: npezenTanus,
CO31aHHE aHUMAIUU XUMUYECKUX MTPEBPALLEHUI, KPOCCBOPA.

Conep:xxaHue y4yeOHOro npeamera

No Haspanue paznena KonmuecTBo KonTposs peanuzanuu
n/n 4acoB IIPOrpaMMBbl
1 Tema 1.BBenenue. Texnuka 24 JIaGopartopHbie paboThI
J1a00paTOPHBIX padoT IIpesenranus
2 | Tema 2. HccaenoBanus CBOIiCTB 24 [TpakTrueckue paboOTHI
BELIEeCTB IIpesenranus
3 | Tema 3. dusnyeckue sIBJICHU . 24 [TpakTrueckue paboOTHI
XHUMHYECKHE peaKkIuu [Ipe3enrarus
4 | Tema 4. OuucTKa BelleCTB 3y [TpakTrueckue paboOTHI
Jlaboparopnast pabota
5 TeMma 5. BelecTBa-HeBUANMKH 64 [TpakTudeckue paboOThI
6 | Tema 6. Oronn — siBJieHHE XUMHYECKOE 3y [TpakTnueckue paboTHI
7 | Tema 7. Bona. PacTBopsl 44 [IpakTuyeckue paboThI
DKCKypCHs
8 | Tema 8. Kpucraaaoruaparsl 24 [IpakTuyeckue paboThI
JlabopaTopHas pabota
9 | Tema 9. [Inma, KOTOPYIO MbI JTIOOUM 3u [IpakTuyeckue paboThI
10 | Tema 10. CkopocTtb XUMHYECKOH 3y [TpakTrueckue paboOTHI
peakunu
11 | Tema 11. IlpeacraBjieHHe TBOPYECKHX 44 KoHntposns peanuzannn
0TYEeTOB MIPOrPaMMBbI
[IpencraBneHue TBOPUYECKUX
pabor




KasiennapHo - TeMaTHYecKoOe MUIAHNPOBAHUE

n/n

Tema 3ausaTus

Hara

Tema 1.BBenenune. Texnuka 1abopaTopHsbIX padot (24)

1/1

Beenenue. llenmu u 3amaum kypca. Th u mpaBwmia paboThl B XUMHYECKOU
naboparopun. JlabGoparopuass paGota: OcHOBHOe o0oOOpymOBaHHUE U
oOpameHue ¢ HUM. XuMmMudeckas mnocyna. I[lpaBuna oOpamieHus co
CTEKJIIHHOM Tmocyfou. IlopsaoK BBINIOTHEHUS OINBITOB M COCTaBICHUE
OTYeTa.

2/2

HarpeBarenbnble npuOopsl U UX ucnoib3oBanue. JlabopaTopHas pabora:
BeimonHeHne  TUNOBBIX ~ XMMHYECKUX  OIEpaldil: HarpeBaHue W
NPOKAJMBAHUE, U3TOTOBIICHHE MPOCTCUIIMX NPUOOPOB, NMPOBEpKAa MX Ha
TePMETUYHOCTh; OCHOBHBIC IMPUEMBI PaOOTHI C TBEPABIMH, XHUIAKHMHU H
Fa3006pa3HBIMI/I BCIICCTBaAMU. Beckhl u B3BeIIMBaHME.

Tema 2. UcciienoBanus cBoiicTB BenecTs (2 1)

3/1

IIpakTnyeckas padora Nel:uzyuenue pu3MUECKUX CBOWCTB BEILIECTB.
dusnueckue cBONCTBAa N3BECTHBIX BEIIECTB (arperaTHoe COCTOSHUE, LIBET,
3amnax, MIOTHOCTH U Jp.) M3ydueHue noBeaeHus BEUIECTBA IPU HATPEBAHUH.
XapakTepUCTHKa U3BECTHOTO YYaIlMMCS BEILECTBA, CAMOCTOATEIBHOE
NEPEYHCICHUE CBOMCTB U UX OOHApy>KEHHE.

4/2

IpakTuyeckasi padora Ne2:pacno3HaBaHHE BEMIECTB MO UX (HU3UICCKUM
cBoiictBaM. MccnenoBanue (pacro3HaBaHueE) )KUIKOCTEH (TaKMX Kak BOJa,
HAIIATBIPHBIN CIIUPT, YKCYCHAs KUCIIOTA U Ap.) C ONpEeeIeHHEM UX 3araxa,
IJIOTHOCTH (C TOMOIIBIO0 apeoMeTpa) U Ap. cBoMcTB. McciaenoBanue
TBEPABIX BEIIECTB (TaKMX KaK MOBapeHHasl COJb, caxap, Mel U T.11.).

Tema 3. ®usnueckue siBjJeHUus1. XMMHUYECKHe peakuuu (2 4)

5/1

IIpakTuyeckas padora Ne3:Duznyeckre 1 XUMUYECKUE SIBJICHUS.

6/2

IpakTuyeckas padora Ned:lI3yueHne npu3HaKOB XUMUYECKUX PEAKIUAN
U YCJIIOBUM NIPOTEKAHUSI XUMUUYECKUX PEAKIIUM.

Tema 4. Ouncrka BemecTB (34)

7/1

UYuctele BemecTBa U cMecu. CriocoOwI pa3zenenus cmeceit. Ynucrteie
BElIECTBA, UX XapakTepucTuka. [I[puroroBieHne cMecu 3TUX BEIIECTB,
XapaKTePUCTHKA IMPUTOTOBICHHBIX cMeceil. CtocoObl pasieneHus cMeceit
(OYMCTKH BEIIECTB) M UX 3aBUCUMOCTH OT CBOMCTB OUUIIAEMbIX BEILIECTB:
OTCTauBaHUC, q)HHBTpOBaHI/IC, BbIITApUBAaHUE, ICPCTOHKA, BO3TOHKA,
MepeKpUCTAIIIN3AIHNS U JP.

8/2

[TpuroTtoBnenue cmeceil u ouucTKa BemiecTs. JlabopaTtopHas padora:
CrocoObl OYMCTKH BeliecTB( pa3aeieHue CMECH TBEP/IbIX BEIIECTB;
BBIJICIICHUE TBEPJIOTO BEIIECTBA U3 JKUIKOCTH; pa3Ie/iCHHE
HEPacTBOPUMBIX JPYT B IPYTe KUIKOCTEH; BbIICIICHHE U3 )KUIKOCTH
pPacTBOPEHHOTO B HEM TBEP/IOTO BEIIECCTBA).

9/3

IpakTuyeckas padora NeS:Oyuctka NOBapeHHOM COJIU

Tema 5. BemectBa-HeBUANMKH(64)

10/1

I"a3b1. UcTopuu oTkpsITHS Ta30B. Bo3ayx kak cmech ra3zon. CoctaB
aTMochepsl U TOTpeOHOCTH B KUCIOpoe Ha 3emiie. «OTHECHHBIN BO3TYX).
«"oprounii Bo3iyx». «be3kn3HeHHbIN BO31yX». IHEpTHBIE ra3bl.

11/2

CocraB Bo3ayxa. McTounuku 3arpsizHeHust atMmocepsl U UX COCTaB.




[TocnencrBus 3arpsi3HeHnst arMocdepsl a1s Ku3HU Ha 3emie. OxpaHa
BO3YIIHOU Cpefbl.

12/3

IMpakTuyeckas padora Ne6:ITonyuenne Kkuciaopoaa U U3y4eHUe ero
cBoiicTB. KonnuecTBeHHOE OnpeiesIeHne KUCI0PO/Ia B BO3AYXE.

13/4

IMpakTuyeckas padora Ne7: [lonyueHne Bogopoaa U U3y4ECHHUE €T0O
CBOWCTB

14/5

IpakTuyeckas padora Ne8:IlonyueHne yriekucioro raza 1 u3y4eHue
ero cBoicTB. OnpeeneHne OTHOCUTEIBHON MOJIEKYIIPHON MacChl
YTJIEKUCIIOTO rasa.

15/6

IIpakTnyeckas padora Ne9: nonyueHrne aMMuaka U U3y4eHUE €ro
CBOMCTB

Tema 6. Oronn — siBjieHHe XUMUYecKoe (34)

16/1

OroHs B )KM3HHU NPUPOJBI U YyeraoBeka. Poib Bo3ayxa u KUCIopoa B
nponecce ropenus. [Ipasuna Th npu ucnonb30BaHUY MEUH.

17/2

Posnb TeMnieparypsl (Ha IpuMepe HarpeBaHus U OXJIaKICHUS CKUIIuAapa),
CaMOBOCIUTAMEHEHHE BEIIeCTB, «OIy>KIarolIie OTHUY», BOCIUIAMEHEHNE
BEIIECTB MPU B3aUMOICHCTBHE MEX Ty coOoi. ['opeHue BemiecTs 6e3
IJIAMEHHU U C TJIaMEHEM, CBETUMOCTb IJIaMEHH, 1IBET [JIaMEHH, COCTaB U
cTpoeHue miaamMeHu. [1epBoObITHBIE CTIOCOOBI MOTyUeHHs OTHS TPEHUEM U
BbICEKaHHeM. PerynupoBanue miamenu. ['anmenue oras

18/3

IIpakTnyeckas padora Nel0: M3yuyeHue npolecca ropeHusi CBE4UH

Tema 7. Boga. PacTBopsbl (44)

19/1

Bopna B npupoae. Microunuku 3arpsisHeHHs BOABI. DKCKypcHs Ha Oeper
pekn AHaaBIph U €€ mpuToka MapKoBKH; OTOOP MPoO BOJIBI

20/2

IIpakTnyeckas paGora Ne 11: lccienoBanue BOAbI Ha Haluuue
KHCJIOTHOCTH, COJAEpKaHue HUTPAToB, docdaros, HeGTenpoaykToB. Boma
— YHUBEPCAJIBHBINA PACTBOPUTEIIL. PacTBOPBHI.

21/3

IMpakTuyeckas padora Ne 12: OnpeneneHrue paCTBOPUMOCTH BEILIECTB
IIpYU KOMHATHOM Temneparype. TeloBble sIBJICHUS IPU paCTBOPEHUN

22/4

Irckypeus Nel. BogozabopHas 1 BOJIOOYUCTUTENbHAS CTAHIIUS Cela
MapkoBo

Tema 8. Kpucrasoruaparsl (24)

23/5

Kpucramnoruaparsl. Kpucrannuzamus Bemects. JlabopaTopHas padora:
MIPUTOTOBJICHUE PACTBOPOB

24/6

IpakTuyeckas padora Ne 13: BeipanmBanue KpUCTaIOB

Tema 9. IInma, koTopy Mbl 1100uM (34)

25/1

[TponyxThl nuTanus, ux cocraB. Cpok roJHOCTH

26/2

IpakTuyeckas padora Ne 14: KaprodenbHble UnIChl, MX COCTaB. AHAIN3
YUIICOB Pa3IMYHBIX (PUPM-NIOCTABIIMKOB Ha HAJM4YME Macia, Kpaxmala,
XJIOpUAA HATPHUsL, CIICLIUMA.

27/3

IIpakTnyeckas paGora Ne 15: HccnenoBanue npoxJIaguTEIbHBIX
ra3supOBaHHBIX HANUTKOB HAa KOHLEHTPALMIO  YIJIEKHCIOrO  rasa,
OMPCACIICHUC KUCJIOTHOCTH U HAJIMIUA KpaCI/ITeHef/’I

Tema 10. CxkopocTb xXuMu4eckoii peakuuu(34)

28/1

Cxopocth xuMmMuyeckod peakuuu. DakTopbl, BIUSIONIUE HA CKOPOCTh
XUMHYECKON peaKiuu

29/2

IIpakTnyeckas padora Ne 16: VccnenoBaHue CKOPOCTH XMMHUYECKOMN
PEaKIMK YKCYCHOM KUCIJIOTHI C METAJUIAMU

30/3

IIpakTnyeckas padora Ne 17: Pemenue skcnepuMeHTAIbHBIX 33/1a4 Ha
pacro3HaBaHMe BEIIECTB

Tema 11. IlpeacraBiieHne TBOPYECKUX OTYETOB




31/1 Br160p TeMbI HCCIeI0BaTEbCKUX MMPOEKTOB

32/2 IToaroroska

33/3 Hroroas koHpepeHIHs: 3aIIUTa MPOEKTOB (KYPUTh WK HE KyPUTh; 5-
XO35IMH CBOETO 3JI0POBBSI; HE pyOU CYK, HA KOTOPOM CHJTUIIIb;
MeTaJUTM4ecKue O0JIE3HU TN)

34/4 HrtoroBoe 3austie

Tematuka coodmennii u pedgeparon
PacTBOpEI B )KU3HU YeJIOBEKA U IPUPOBI.
Bopna B mpupoze
PazraganHbiii BO31yX
Kucnots! Bokpyr Hac
Crnioco0sI pasfieneHust cMecei
«XUMUS — T0JIb3a WK Bpea?» (CooOIIeHre Mo pe3ybTaTaM COLMAIBHOTO OMpOoca)
3arajioyHO€ 11apCTBO OCHOBAHUI
Conu: XUMUYECKUN XOPOBOJI
Conu B OBITY, HayKe, )KUBOIIUCH U MEIULIMHE
Xpomororpadus
Kpucramnoruapatel
HHueprHBIE rassl
HcTopus cnuuku: MU} 0 HAXO0XKIEHUU HEOECHOTO OTHS YEJIOBEKOM.
«BeuHblif OrOHBY B IIPUPOJIE
Bona «kuBas» u «MepTBash»
DIUKCHp KU3HHU - BOJA

Tembl TBOpPUYECKHX PAdOT M HCCIeJ0BAHUI
Boznyx kak XuMu4ecKkoe ChIpbe
Bo3ayx, KOTOpBIM MBI JbIIIUM
Oronp Ha ciy)x0e yenoBeka
Paznnuus Mexny IMCTUIIIMPOBAHHOM U BOJIOIIPOBOJHOM BOJOU
YTo NpoucxXoauT, KOTJa MbLIIO BCTPEYAETCs ¢ BOAOW (MUHHU-TIPOEKT)
CrocoObl OYHCTKY MUTHEBOM BOIBI
[IpoxmnaautenbHble HAMUTKU. Bpen nim mosnp3a?
OxpaHa BOJIHBIX PECYPCOB
OuucTtHbIe COOpYX)eHUs (TT0 MaTepragaM dKCKYPCHUHN)
Bony, koTopyto MbI ibeM (KcciieioBaHue mpo0 BO B Pa3IMYHBIX UCTOYHUKAX )
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