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2. [TosicHUTEJIbHASA 3AIUCKA

JlonmosiHUTEIbHAS o01meo0pasoBaTe/ibHaA o01epa3BuBaoIIAst
nporpamma « MUp XMMHUM» COCTABJIEHA HA OCHOBE CJIEAYIOIIMX HOPMATHBHBIX
JTOKYMEHTOB:

e Oenepanbublii 3akoH Poccuiickoii @eneparuu ot 29 aexadps 2012 r. Ne
273-D3 "O06 obpazosanuu B Poccuiickoit denepanum» (naree — @3 Ne 273);

e Vka3 [Ipesugenta PO ot 7 mas 2012 r. Ne 599 "O mepax mo peanuzanuu
roCy/IapCTBEHHON MOJUTHKHU B 001aCTH 00Opa30BaHMsI U HAYKHU'";

o DenepanbHas 1eNeBas NporpamMmma pasButus oopazosanus Ha 2016 - 2020
roze» (0T 29 nekadbpst 2014 r. Ne 2765-p);

e Ctparerust pa3sutus Bocriutanus B PO (2015-2025) (yrB. PacnopspkeHuem
[TpaButensctBa PO ot 29 mas 2015 r. Ne 996-p);

eKoHuenuuss pa3BuTUs JONOJIHUTENBHOTO oOOpa3oBaHus nered (ot 4
ceHtsiopst 2014 r. Ne 1726-p);

e [lopsimok opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEbHON EATEILHOCTH
0  JOMOJHUTENIbHBIM  oOmieoOpa3oBaTenbHbiM  nporpammam  (ITpuxkas
Muno6praayku P® ot 29.08.2013 r. N 1008);

e [Tucemo MunoOpuaykn P® ot 18.11.2015 Ne 09-3242 «O HampaBieHUU
pexoMeHaanui» (BMecte MeToandeckne peKOMEHIAIMH M0 MPOEKTHPOBAHUIO
JOTIOJTHUTENBHBIX O0LIEPA3BUBAIOLIUX ITPOTPaMM);

HanpaB/jieHHOCTh POrpaMMbl: €CTECTBEHHOHAYYHAs.

CreneHnb aBTOpPCTBA: MOAUPUIIMPOBAHHAS.

HoBu3Ha 10NI0JHUTEIBbHOM 001IePA3BUBAKOIIEH IPOTPAMMBI.

[Iporpammoii mpeaycMOTpEHbI HOBBIE IIEAArOTMYECKUE TEXHOJIOTHH B
IPOBEICHUU 3AHSITH, SJIEKTPOHHOE 00yUYEeHHE U THOPUIHOE 00yUYeHUE,
HOBOBBEJICHUS B (hopmax
JMArHOCTUKH U TIOJIBEICHUSI UTOTOB PeasIu3allii MPOTPaMMBbl, HOBbIE (POPMBI
B3aUMOJEHCTBHS yUaCTHUKOB 00pa30BaTeNIbHOTO Mpoliecca.

YpoBeHb: 0a30BbI.

AKTYaJIbHOCTD.

B coBpeMeHHBIX YCIOBUAX 00bEM 3HaHUI Pe3KO 1 OBICTPO BO3PACTAET, I0ITOMY
HE0OXOIMMO MPUBUBATH YYAITUMCS YMEHHE CAMOCTOSTENIHHO MOTOMHATH 3HAHHS,
OPUEHTUPOBATKLCS B TIOTOKE HH(OPMAIIUH, TOOYKIaTh HHTEPEC U MPUBBIUKY K
MNOCTOSTHHOMY PacUIMPEHUI0 KPyro3opa. XuMus Kak Hayka BHOCUT
CYILIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHUI 00 okpyxatoieM mupe. OHa
PACKpBIBAET pOJIb HAYKHB SKOHOMUYECKOM M KYJbTYPHOM Pa3BUTHH OOILIECTBA,
CIocoOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOT'0 HAYYHOI'O MUPOBO33pEHUS. XUMUS OTKPHIBAET HCKIFOUUTEIIbHbBIE
BO3MOKHOCTHIJISl PA3BUTHS TO3HABATEIbHBIX, HHTEJUIEKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH ydaluxcsi, MO3BOJISIET MOHSTh 3aKOHBI IPUPOJIbI U YCIIELTHO
UCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHBIX TEXHOJIOTHI B IOBCEIHEBHOW KU3HH.
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Pa3BuTHIO TaHHBIX YMEHUI U HABBIKOB CIOCOOCTBYET pab0Ta B XUMUUYECKOM

00beINHEHNH.

[TosTomy, uem panbiiie pedsiTa BOMIYT B OTPOMHBIN YBIIEKAaTEIbHBINA MUDP XUMUH,
TeM OBICTPEE OHUCMOT'YT CTaTh CAMOCTOATEIbHBIMU, MHUIIMATUBHBIMU, TBOPUECKHMU
paboTHUKaMU

OTin4uTeIbHbIE 0CO0CHHOCTH JaHHOM nporpamMmsel. [Iporpamma
«Mup xumun» opueHTupoBana Ha yqamumxcs 10-11-x knaccos. Conepxanue
IIPOTPaMMbl 3HAKOMUT YYEHHUKOB CXapaKTEPUCTUKOMN BEIIECTB OKPYKAKOIIUX
Hac. JTH BEIIECTBA, HECMOTPSI HA CBOIO TPUBHAIBHOCTh, UMEIOT HHTEPECHYIO
HCTOPHIO U HEOOBIYHBIE CBOMCTBRA. J[aHHBIN KypC HE



TOJIBKO CYILIECTBEHHO PaCLIUpPAET KPyro3op y4aliuxcs, HO U MPeI0CTaBIIeT
BO3MO>KHOCTb MHTETPALlMY B HALTMOHAIBHYIO U MUPOBYIO KYJIBTYPY,
PACKpPBIBAET MAaTEPUATIbHBIE OCHOBBI OKPYKAIOIIEr0 MUPA, 1a€T XUMHYECKYIO
KapTuHy npupoabl. Tak ke, o0yyaromuecs noiay4aTBO3MOKHOCTb TOTPY3UTHCS
B MUP XMMHYECKOTO IKCIIEPUMEHTA, HHTEPEC K KOTOPOMY BCET/1a BEJIHK.

Anpecar.
Bo3spact oGy4aromuxcs: ot 14 rner.

VYyebOnas rpymmna coctout u3lS odyyaromuxcs.

O0beM nporpaMmel.

OO111e€ KOJMYECTBO YUECOHBIX YacOB, 3aIUIAHUPOBAHHBIX HA BECh MEPUOJ
00y4eHMs1, HeOOXOUMBIX ISl OCBOEHUS MTPOTrpaMMBbl COCTaBIIsIET 68 4acoB.

DopMBI M PEKUM 3aHATHH:

dopma o0yueHus — ounas (3akoH Ne 273-D3, . 2, ct. 17).

dopmbl OpraHu3aluv 00pa3oBaTEIbLHON NEATEIIbHOCTH —

TPYIIIOBBIC, TapHBIC, HTHIWBHTyJIbHBIC.
Pexum 3aHATHIT: KOJUYECTBO 3aHATHI - 1 pa3a B Hegemo mo 2 vaca (68 4 B rox).



3. lleanb u 3axaun

[lenb: pa3BuBaTh JUYHOCTh peOEHKa, GOpMUPYS U MOJAEPKHUBAsT UHTEPEC K
XUMHUH;  yAOBIECTBOPUTh  IIO3HABATENBHBIE  3allpOCBl  JETEH, Ppa3BUBAThH
UCCIIEIOBATEIbCKUM IOAXOA K M3YYEHHUIO OKPYXAIOIIEro Mupa W YMEHHE
OPUMEHATh CBOM 3HAHMS HA IPAKTUKE, PACIIMPUTH 3HAHMS YYAIIUXCA O
IPUMEHEHUHU BEIECTB B IOBCEJIHEBHOM JKU3HHU, PEaln30BaTh OOIIEKYJIbTYPHBIN
KOMIIOHEHT; TpPOJOJDKUTh (OpPMHUpPOBAaHME 3HAHUI, YMEHUH U HABBIKOB
CaMOCTOSATEJIBHOM JKCIEPUMEHTAIBHON M HCCIEI0BATENbCKON JEATEIBHOCTH H
Pa3BUTHEUHIMBHUIYAIbHOCTA TBOPYECKOr0 MOTEHIIMAIA YUCHHUKA

3anaym.

[IpenmeTHsbIe:

o CopmupoBaTh HABBIKU JIEMEHTAPHOMN HCCIIEI0BATEIHCKONU PaOOTHI;

e PaciiipuTh 3HaHMS yHaIIUXCcs IO XUMUU, SKOJIOTUH;

e HayuuTh npuMeHsITh KOMMYHUKATUBHBIE U IPE3ECHTAIMOHHbIEC HABBIKY;

e Hayuntb ohopmiisaTh pe3ybTaThl CBOEH

paboTel. MeTanpeamMeTHBbIE:

e Pa3BUTh yMEHHE TPOCKTUPOBAHUS CBOEH IEATEIBHOCTH;

e Cr1ocoOCTBOBATH PAa3BUTHIO JIOTUYECKOTO MBIIIJIEHHSI, BHUMAHUS;

o Ilpomomxuts popmMupoBaHHE HABBIKOB CAMOCTOSITENILHOU PabOTHI C
Pa3IMYHBIMUUCTOYHUKAMU MH(OpMaLUY;

e [IpogomKuTh pa3BUBaTh TBOPUECKUE

cnocoOHOCTH. JINUHOCTHBIE:

o Ilponomxursb BOCIIUTaHUE HaBBIKOB

HKOJIOTUYECKOM KYJbTYPBI, OTBETCTBEHHOI'O
OTHOLIEHUS K JIFOJSIM U K IIPUPOJIE;

o CoBepIIEHCTBOBATh HABBIKM KOJUIEKTUBHOM Pa0OTHI;

e CnocoOCcTBOBaTh MOHMMAHHUIO COBPEMEHHBIX MPOOJIEM 3KOJIOTHUHU H
CO3HAHUIO UXAKTYaJbHOCTH.



4. Ilnanupyemble pe3yabTaThl

JIMYHOCTHBIE:

+ OCO3HaBaTh ceOsl IIEHHOM YacThiO OOJIBIIOTO PAa3HOOOpPA3HOro MHUpa
(puposl nOOIIECTRA);

UCIIBITHIBATh YYBCTBO TOPJIOCTH 3a KPAacoOTy POIAHOW MPUPOJBI, CBOIO MAIYIO
Poauny,ctpany;

« (OpMyYIMPOBATH CAMOMY IIPOCThIE MpaBUIia MMOBEJCHUS B MPUPOJIEC; *
0CO3HaBaTh cedsTpakmannHoM Poccuu;

* OOBSCHSTH, UTO CBA3BIBAET T€OS C HCTOPHUEH, KYyJIbTYPOU, CYyAbOON TBOETO
Hapoja u BcePoccuu;

¢ HCKaTh CBOIO TMO3UIHMI0O B MHOT0O00pa3uu OOIIECTBEHHBIX H
MHPOBO33PEHUYECKUX TO3UIUHI, S3CTETUYECKHUX U KYJIbTYPHBIX MTPEANOYTEHUM;

* YyBaXKaThb MHOE MHEHME; * BbIPA0ATHIBATH B MPOTHUBOPEUUBBIX

KOH(IMKTHBIX CUTYalUsXIIPaBUiia OBEICHUS.
MeranpeameTHble:
B o0nacti koMMyHuKaTuBHbIX Y'Y /1

* OPraHU30BbIBATh B3AUMOJICHCTBUE B rpymiie (pacnpeaeisTh poiid,
JOTOBAapUBATHCA APYT CAPYTOM U T.1.);

* IPEIBUJIETH (MIPOTHO3UPOBATH) MOCIIEACTBUS KOJIJIEKTUBHBIX PEIICHHUIA;

+ 0(bOpMIISITH CBOM MBICIIA B YCTHOM M NMHCbMEHHOW PEYM C YYETOM CBOUX
y4eOHBIX M>KM3HEHHBIX PEUYEBBIX CUTYALIHi, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
UKT;

 TIpU HEOOXOAMMOCTH OTCTauBaTh CBOIK TOUKY 3PEHMsI, apTyMEHTUPYS €e.
YuuThCATIOATBEPKAATh APIYMEHTHI (DaKTaMu;

* CJIyILIaTh APYTHUX, IBITATbCS IPUHUMATD JPYTYIO TOUKY 3pEHUS, ObITH
TFOTOBBIM U3MEHHUTHCBOIO TOUKY 3PEHHUS.

B obGnactu perynstuBabix YY1

* ONpPEAEeIATh LeJIb YYEOHOU EeATEbHOCTH C TOMOILBIO YUYUTENS U
CaMOCTOSITENIBHO, UCKATh CPEJICTBA €€ OCYILECTBICHHUS;

* YUYUTBCS OOHAPYKUBATh U POPMYIHPOBATH YUEOHYIO MPOOIEMY, BHIOUPATH

TEMY MIPOEKTa;
* COCTaBJISITh IUJIAaH BBINOJHEHHUS 33Ja4, PEIECHUs MpoOJjeM TBOPUYECKOTO U
ITOMCKOBOT0XapaKTepa, BBIMIOJHEHUS ITIPOEKTA COBMECTHO C YUHUTEIIEM;

« paboTas 1o 1JIaHy, CBEpSITh CBOU JEUCTBUSA C 1IEJIBbIO U, IPU
HEO0OXOJMMOCTH, UCTIPABIISATHOIINOKH;

+ pabotas M0 COCTaBICHHOMY IIaHy, UCITI0JIb30BAaTh,

Hapsily C OCHOBHBIMH, HJOIIOJIHUTENIBHBIE CPEICTBA (CIIPAaBOYHAS
auTeparypa, cioxxkubie npuodopsl, cpeactsa UKT);

* IpeIoJaraTh, Kakas uHpopMaIus HyKHa;

* 0TOMpaTh HEOOXOAMMBIE CIIOBAPH, SHUUKIIONEIUH, CIIPABOYHHUKH, SJIEKTPOHHbBIE

JTUCKH;

* COTMOCTAaBIIATh U OTOMPATh UH(POPMAIKIO, TOJYYCHHYIO U3 PA3TUYHBIX
MCTOYHUKOB(CJI0BAPH, SHIUKIIONEIUH, CIIPABOUYHUKH, JIEKTPOHHBIE TUCKHU, CETh
WNnurepner);
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. BBI6I/IpaTB OCHOBaHMUA JIs CpaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I O6’b€KTOB;

* YCTAaHABJIMBATb dHAJIOTUH U ITPUYUHHO-CIICACTBCHHBIC CBA3H,
¢ BBICTPAUBATh JIOTHYCCKYIO LICIIb paccyxcz[eHHﬁ;

* IPEJCTABIATh UH(POPMALIMIO B BUJE TaOJIHII, CXEM, OITIOPHOTO KOHCIIEKTa, B
TOM uncie cupumenennem cpeacts UKT.

* OPraHU30BbIBATh B3aUMO/JICICTBUE B TPyMIIE (PACIPEAEIATH POIIH,
J0TOBapUBaTHCS APYTC IPYroM U T.1.);

* IPEABUAETH (IIPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELLCHU;

+ 0OpPMJISITH CBOM MBICIIM B YCTHOW M NHCBMEHHOM PEUd C y4y€TOM CBOMX
y4eOHBIX MKW3HEHHBIX PEUEBBIX CUTYallUi, B TOM YUCJIE C IPUMEHEHUEM CPEJICTB
UKT;

* IpU HEOOXOAMMOCTH OTCTauBaTh CBOIO TOUKY 3pPEHUS, apIryMEHTHUpYS €e€.

Yuursca



HOJTBEPKIATh ApIYMEHTHI (JaKTaMu;
* CIyWIaTh APYTHX, OBITATHCS IPUHUMATH JIPYTYIO TOUKY 3PEHHUSI, OBITH
TOTOBBIM U3MEHUTHCBOIO TOUKY 3PEHHSL.
* B XOJI€ IIPEJCTABJICHUS POEKTA YUYUTHCS 1aBaTh OLIEHKY €r0 Pe3yJIbTaToB;
* IOHUMATh MIPUYUHBI CBOETO HEYCIeXa U HAXOJIUTh CIIOCOOBI BBIXO/a U3 3TOM
CUTYyalUU.

IIpeamerHbie
* IpernoJaraTh, Kakas HHGOpMaIus Hy»KHa;

« 0TOUpaTh HEOOXOIUMBIE CIIOBAPH, SHITUKIIONEINH, CIIPABOYHUKH, dJICKTPOHHBIC
JIMCKH;

* COIIOCTAaBJIATh U OTOMPATh UHPOPMAITHIO, TTOTYUYCHHYIO M3 Pa3IuIHBIX
HMCTOYHUKOB (CJI0BAPH, SHITUKIIONEINHN, CIIPABOYHUKH, JJICKTPOHHBIC IUCKH, CETh
WNurepuer);

* BBIOMPATh OCHOBAHUS JJIsI CpaBHEHUS, KIIaCCU(DUKAIIUA 0OBEKTOB;

* YCTAHABJIMBATh AHAJIOTUU U TPUUMHHO-CIICICTBEHHBIE CBS3H;

* BBICTPANBATh JIOTUYECKYIO LIETIb PACCYXKICHUM;

* IPENICTABIATh, UHGOPMAIIMIO B BUJI€ TAOJIMI], CXEM, OIIOPHOTO KOHCIIEKTA, B
TOM uucie cnpumenenueM cpeacts UKT.



5. YueOHblIii nJiaH (68 4.)

No Tem KomnmuaecTBo yacoB
1/ a Bceero Teopu Koin-Bo
o S MPAKTUYCCK
uxpadoT
1 | Beenenue. 2 2 1
2 | BemtectBa u cMecu. 4 2 4
MeTO bl OYMCTKH BEIIECTB.
3 | Bona 4 1 4
4 | PacTBOpBI. 4 3 2
5 | Kucnopon. ) 4 2
6 | Bomopon 5 3 2
7 | XuMH4YecKre peaKIuu. 8 7 4
8 | Kimaccer Heopranmueckux 14 9 11
COCIMHEHN.
9 | Mup BelecTB BOKpPYT Hac. 22 22 8
10 | O6061IeHMe 3HAHMI TTO KYPCY. 2
Hroro: 68 53 38
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6. Copep:kanue y4e0HOI0 IJIaHA.

Pa3znen 1. BBenenue.

Teopusi: Texnuka 6e30macHOCTH B KaOuHeT XuMuH. [IpaBuia paboTs ¢
J1a00paTOPHBIMO00OPY/IOBAHKEM, TIpaBUJia 0OpaIlleHHs C BEIECTBAMHU U
MaTepuagaMmH.

IIpakTuka:

[TpakTudeckas padota 1. 3HaKOMCTBO ¢ JIaOOpaTOPHBIM 00OPYAOBAHUEM U
npueMbl oOpareHusc HuM. [IpaBuia TeXHUKH 0€30TaCHOCTH.

Pa3nen 2. BemectBa u cMecr. MeTO/IbI 0YMCTKHU BellECTB.

Teopusi: Yucteie BemecTsa u cMecu. usnueckue METOAbl pa3ieICHUsI CMECEH.
OunCTKaBEUIECTB.

IIpakTuka:

[TpakTnueckas pabota 2. Pa3zneneHue nNopoIKoB kKelie3a U Cephbl.

[Ipaktuueckas pabota 3. Pa3enenue cMecu riIuHbI U MEHOTO

KyInopoca.

[IpakTuueckast padota 4. BeimaprBaHue coiu U caxapa u3 pacTBopa. BeipamuBanue
KpHUCTAJUIOB.

[IpakTrdeckas padota 5. OuucTtka yepHui aacopouueit. [lonyuenue u qekaHTanus
cyJbdaradbapusi.

Pa3znen 3. Boaa
Teopusi: Camoe HEOOBIKHOBEHHOE BEIIECTBO Ha 3eMiie — Boja. CBOMCTBA BOBI.
IIpakTuka:

[IpakTrueckast padota 6. MHOTro Jii BOJIbI B OBOIIAX U (PyKTaX.
[IpakTuueckas padota 7. OOHapykeHUE B BOJAE COJIEH U BO3IyXa.
[TpakTruaeckas pabota 8. CpaBHEHHUE T0KIEBOM U BOJIOTIPOBOIHOM BOIBI.
OuyucTtka BOIBI OTIIPUMECEM.

[TpakTruaeckas pabota 9. Cmenienne sKuIKOCTeH pa3HOM MIOTHOCTH.
[10BEpXHOCTHOEHATSKEHUE BOJIBI.

Paznen 4. PacTBopbl.

Teopusi: PactBopsl. PactBopuMocTs BemiecTB. KOHIIEHTpanus BEIECTB B paCTBOPE.
IIpakrTuka:

[Ipaktrueckast padora 10. PAcTBOpUMOCTB pa3inMyYHbIX BEIIECTB B

Boje. [Ipaktudeckas padora 11. [lpurotosnenue pactsopa

3aJJaHHOM KOHUEHTpauuu. Perenne pacu€THhIX 3a71a4 110 TEME:

«PacTBOpBDY.

Paznen 5. Kucaopoa.

Teopus: 'a3, nognep:xuBaronmii ropenue. CBoicTBa KUCIOPOIA.
IIpakrTuka:

[Tpaktrueckas pabota 12. [Tonyuenue kucaopoaa pa3aoKeHUEeM ePEeKUcU
Bogopona.lIpaktuyeckas pabora 13. Onpenenenre coctaBa BO3Iyxa
Pelienrie pacu€THbIX 3a7a4 10 TEME.
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Pa3znen 6. Bogopon
Teopusi: Bogoposa B kocMoce u Ha 3emiie. CBoiicTBa Bojopoa. Bogopoa ncTouHuk
sHepruu. [IepCcreKTHBBI UCIIOJIb30BaHMUSA BOJOPOIHOTO ABUTATEIIS.

IIpakTuka:
[Ipaktuueckas pabota 14. BeiTecHsieM BOJOPO U3 KUCIOTHI.

[Ipaktuueckas padbora 15. [lonyueHue YMCTOM MEIU C TOMOIIBIO
BOZI0poia. Perienne pacu€THhIX 3a/1a4 10 TEME.

Paznesn /. XuMuueckne peakumnu.

Teopus: Knaccuduxanuss XuMu4ecKux peakinii. XMMHYeCKHe ypaBHEHUS.
Peaknuucoenunenus. Peakuuu pasnoxenus. Peakunn 3amemenus. Peakunn
oOMeHa.

12




IIpakTHka:

[TpakTrueckas pabota 16. [Tonyduenne okcuaa Meau u cynbdua sxenesa.
[TpaxTrueckas pabota 17. Peakius pa3noskeHuss OCHOBHOTO KapOoHaTa
menu(Il). [IpakTuyeckas padota 18. Peakiys 3amenieHust MEIU B COJIU
menu(Il) sxenezom.

[TpakTnueckas padota 19. BzaumopeiicTBre HEpacTBOPUMOIO OCHOBAHUS C
KHCJIOTaMu. TepMOXUMHUUYECKHUE ypaBHEHUs. PacuéTel 10 TEpMOXMMUYECKUM
YPaBHEHUSIM.

Pa3nen 8. Knaccbl Heopranmueckux coeJHHeHHIA.

Teopusi: OCHOBHBIE KJIACCHI HEOPIAHUYECKUX COEAMHEHUI. buHapHbie
coenuHenus. Okcuapl. OcHoBaHuA. KucimoTsl. KuCIOTHI B )KMBBIX OpraHn3Max.
Amdorepnbie ruapokcuibl. Cosm. Coyi,HO HE BCE COJIEHBIE.

IIpakTHuka:

[TpakTruaeckas pabota 20. O3HakOMIICHHE C 00pa3aMy MPOCTHIX U CIOXKHBIX
BELIECTB, MUHEPATIOB, TOPHBIX MOPOJ, 00pa3liaMu METaJJIOB U HEMETAILJIOB.
[Ipaktuueckas padbota 21. MonenupoBaHue MOJIEKYJI

okcuoB. [IpakTuueckas padora 22. XuMuueckue

CBOWCTBA OKCHU/JIOB.

[TpakTrueckas padota 23. MoaenupoBaHue MOJIEKYJ OCHOBaHHM.
[TpakTnueckas padota 24. OCHOBaHUS U UHIUKATOPbl. XUMUYECKUE CBOMCTBA
PacTBOPUMBIX OCHOBAHHUH.

[Ipaktrueckas padora 25.KucioThl 1 HHAUKATOPHI

[TpakTrueckas pabora 26. BzanmoelicTBHE KHCITIOT ¢ OKCUAAMH U COJISIMH.

VY nansem HaKuIlb BYaiHUKE.

[TpakTrueckas paborta 27. BzaumomeiicTBIE KUCIIOT C mejaodaMu. Peakius
HelTpanuzaiuu. [ Ipaktudeckas padota 28. B3aumoielicTBUe KUCIIOT €
HEpacTBOPUMbIMU OCHOBaHUsAMU [IpakTuueckas padora 29. Bzaumopeiictue

TUAPOKCHUIA IMHKA C KUCIIOTaMHu U menodamu. [Ipaktrueckas padora 30. CpoiicTBa

HEKOTOPBIX MPUPOIHBIX COJIEH.
BbiBo1 popMYyIT BEIIECTB IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
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Pa3nen 9. Mup BeliecTB BOKpYT Hac.

Teopusi: Oco6eHHOCTU TPAHCTIOPTUPOBKHU OMACHBIX IPY30B. XUMHUUECKHE SIJIbI.
XHUMUYECKOEOpYkKHUE. XUMUUECKUN TOK. brITOBBIE sA/1bI. O CIMYKaXx.
Humepkypusanus pryT. Kugkoe

ctekio. [Tonukpoonat. @peon. [leHomekc. 30J10TO AIXUMUKOB: UCTOPUST ATTXUMHUH.
JlromurODOP

— CBeTALIUNCSA B TeMHOTE. [[pakTnueckoe 3HaueHue. JItoMuHeCHEHIIUS B TIPUPOE.
KpaxmanbpHasimatoka: cocTas, IpOU3BOACTBO, IPUMEHEHUE, MOIb3A U BPE/.
AcmapraM — HCKYCCTBEHHBIN

nojaciaactutenb. [lodemy U rae B pacTeHUsAX oOpa3yroTcs Kpacsliue BELIECTBA.
['mroko3a, caxap, KpaxMall, HEUII0JI03a — YIJIEBOAbI CIaJKUe U HE O4eHb. benku B
MsACE, MOJIOKE, fAillax W JpPYrux npoaykrax. JKhpbl B ceMeukax, Opexax,
aneabCUHAX U MOJIOKE. BBITOBAsI XUMUSL.

IIpakTuka:

[Ipaktuueckas pabora 31. M3ydueHre MapKUpOBKH

omacHbIX rpy3oB.[IpakTuueckas pabora 32.

HccnenoBanue CBOWCTB IEHOILIEKCA.

[Ipaktrnueckas pabdora 33. [lonyuyeHue 30101

[TpakTruaeckast pabota 34. OMBITHI C

momuHopopamu.IIpakTuueckas padota 35.

Onpenenenue caxapoB [Ipakruueckas pabota

36. Ompenenenre OCIKOB.

[Ipaktuueckas padota 37. OnpeneneHue KupoBs.

[Ipaktuueckas padora 38. Mccnenyem mororue

Cpe/CTBa.
O0o0menne 3HaHUM 10 KypCy
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7. @OpMBI aTTECTALMH.

JI1st OLIeHKU pe3yJIbTaTUBHOCTU YYEOHBIX 3aHATUN NMPUMEHSETCS BXOJHOM,
TEKYIIUH HUUTOTOBBIA KOHTPOJIb.

Bpems ey npoBeaenus ®opMbI KOHTPOJISA
NPOBeEACHNUS
BxoaHOM KOHTPOJIb
B naugane OnpenesieHne UMEIOIINXCS TecT 3aKkpeITOrO THIA.
y4eOHOroro/a. 3HAHUW UTBOPUYECKUX
CITOCOOHOCT
en
00yJaroImuxcsl.
Texymmu KOHTPOJIb
B teueHue OrnpeneneHue cTerneHu - CamocrosTenpHas
BCETO YCBOEHHUS 00YYarOIIMHICS paborta.
yue6GHOro roja. yueGHOro MaTepHana. - TBopueckas pabota.
BrisiBiieHne oOydarommxcs, - IIpoexrHas padora
OTCTAIOIIMX U OIEPEKAIOIINX * Mtorosble
06yUeHte. BBICTAaBKU
ToaBop HauGoree TBOPUYECKUX PadoT;
() PEKTUBHBIXMETOJIOB U « [lopr¢omu
CpeICTB 00yUYEeHUSI. on
pe3eHTaIuU
HCCJIeI0BATEIHC
KO
NeATEIIbHOCTH;
e Yyacrtue B
KOHKYypcax
UCCIIEA0BATENBCKHUX
pabort
IIpomexyTounas
arTrecTanus
B komue Onpenenenue CTEneHn Tecr 3akpbITOro THMIA.
MIEpPBOTO YCBOEHHUS O0YyYaIOIUMHUCS
MOJTYTO/IHSL. y4eOHOro MaTepHaia.
Onpenenenue pe3ysibTaTOB
o0y4eHus.
B konie Omnpezenenue pe3yabTaToB TecT 3aKkpBITOrO THUIIA.
BTOPOTO oOyueHus.
MOJTYTOJIHSI.
Hrorosas arrecranus
[To 3aBepuenuro | OnpeneseHre ypoBHs [Ipe3enTanus
oOy4eHUs pa3BUTHS 00yYarOIIUXCSI. UTOTOB PabOTHI HA
n | OpueHTHPOBAHUE 3aceaHuu
0 oOyyJarommxcs Ha IIKOJIBHOTO
oO1ieoOpa3oBareln | najapHeiiiee o0ydeHue. HAy4HOT'O
BbHO v | [lomyuenue cBeneHuii st oO11ecTBa.

15




o01epa3BUBAIOIIE
U IIpOTpaMme .

COBEPIIICHCTBOBAHUS
00pa30BaTeNLHOUIIPOrPaMMBI U
METOJI0B OOyUYEHUS.
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8. OlleHOYHbIe MaTepHaJIbI

JlononHutenbHast o01eoOpa3zoBaTesibHas oOlIepa3BUBAIOLIasl MporpaMmma
«Mup XUMHHU» TpPEeIyCMATPUBAET CIEIyIOIMEe (QOpPMBbI KOHTPOJS: BXOJHOM
KOHTPOJIb, TEKYIIHH KOHTPOJIb, IPOMEXYTOYHAsl aTTECTALUs, HTOTrOBas
aTTecTanusl.

BXoaHOW KOHTPOJb MNPUMEHSIETCS TMPU MOCTYIUIEHMH OOYYarollerocs B
opranmzainuio B (opMe 3aKphITOrO TECTHUPOBaHUSA. TeKkyumuil KOHTpPOJb
OTpe/eNsAeTCS B TEUEHUU YUeOHOTO TO/a, BBIABIAETCA CTENEHb YCBOCHHS
00Oy4aroIuMucsl Y4eOHOro MaTepuania, BbISIBICHHE OTCTAIOIIUX U ONEPEKaromnX
obyuenue. [logbop nHambonee >(DPEKTUBHBIX METOJOB W CPEACTB OOyUCHHS.
[IpomexxyTouHast aTTecTalisl MPOBOJIUTCA J1Ba pas3a B rox, 3a | u |l momyroaue B
dopme 3akpbiToro TectupoBaHus. MToropas arrectanus NpPOBOJUTCS B KOHIIE
y4eOHOro rojia ¥ o OKOHYaHUI0 00pa30BaTEIbHON MIPOrpaMMBbl (Maid).
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9. MeTtoanueckoe odecrneueHue JONOJTHUTEILHON
001eo0pa3oBaTe/IbHOM 001IepPA3BUBAIOIICH

NMPOrpamMMblI
DopMBbI U METOAbI NPOBEACHUS 3AHATUI

Memoobl TPpOBEACHUS 3AHATUH:

CnosecHulii Memoo: pacckas, becea, JeKius, paboTa ¢ IUTEPaTypPHBIM
MaTepuaoM. JleaTenbHOCTh 00yUalomuXcsl 3aKII09aeTCs B BOCIPUATHH U
OCMBICJIEHUH TIOJTy4YeHHOW MH(GOpPMAIUH, BHITTOJIHEHUE 33JaHUI B
TBOPYECKUX TETPAJSX.

Haznsonwiti memoo: ucnoib30BaHKE Pa3aaTOYHOIO MaTepHUaa,
10Ka3 ()OTO MBUACOMATECPUAIIOB, IEMOHCTPALIHMS HATJISTHBIX
IOCOOUH.

lIpakmuueckuii Memoo: TPEHUHTY, YIIPAKHEHUS, TBOPUECKHUE 3aJaHUSI.

Dopmbl TPOBEJICHUS 3aHITUN:

UHCTPYKTaX;
urpa;

Oecena;

JEKIUS;

IPOCMOTP BUAECO(DUIBEMOB;

n1abopaTopHbIe padOTHI;

IKCIIEPUMEHTHI;

caMoCTOATeNbHasg paboTa yyauuxcs;
MpakTU4ecKas pabora;

HaOJII0ICHUE;

AKCIIPECC-UCCIEI0BAHNUE;

KOJUIEKTUBHBIE U WHAUBHUIyaJIbHbIE UCCIIEIOBAHUS;
3alUTa UCCIIeI0BaTEeNIbCKUX padoT;
MUHU-KOH(epeHLus;

KOHCYJIbTAIIHSI.

Henarornqecxne TEXHOJOTHUHU, HCITOJIB3YEMBIC B 06yqu1/m

JIluunocmno — opuenmuposannvie mexHoa02uu O3BOJISAIOT HANTH
UHAMBUYAJbHBIN TIOJIX0]T KKXKJIOMY PEOCHKY, CO3/IaTh ISl HErO HEOOXO0IUMBbIe
yclioBUs KoM$popTa U ycrexa B 00y4eHuu.

OnHu npegycMaTpHuBarOT BbIOOp TEMBI, 00BEM MaTepHalla C y4eTOM CHIL,

18



CIIOCOOHOCTEH M MHTEPECOB peOEHKa, CO3/1AI0T CUTYAIHIO COTPYAHUYECTBA IS
OOIICHUS C IPYTUMU WICHAMHUKOJUICKTHBA.

Hzpoesble mexnonozuu nomMoraiot pebeHKy B GopMe UTPbl YCBOUTH
HE0OXO0IUMbIE 3HAHMS ¥ PUOOPECTU HYKHbIE HaBbIKK. OHU MOBBIIIAIOT
aKTUBHOCTb U UHTEPEC JIETEH K BBIMOJIHSIEMOM padoTe.

Texnonocua meopueckoii 0esamenbHoCHu NCII0Ib3YETCs 1S TIOBBILLICHUS
TBOPYECKOMAKTUBHOCTH JIETEH.
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Texnonozusn uccnedosamenvcKoil 0esmeibHOCHU TIO3BOJISIET Pa3BUBATh Y JIETEH
Ha0II0AATEIIBHOCT, JIOTHKY, OOJIBIIIYI0 CAMOCTOSITEIIBHOCTh B BRIOOPE TIENIECH U
MOCTaHOBKE

3a]1a4, IPOBEICHUH OMBITOB U HAOIIOACHMI, aHAIN3e U 00pabOoTKE MOTYyUYECHHBIX
pe3ynbTaToB. BpesynbTaTe MpouCXOauT aKTUBHOE OBJIAICHUE 3HAHUSMU,
YMEHUSMH U HaBBIKAMH.

Texnonocun memoooé npoexkma. B 0CHOBE 3TOr0 METOA JIEKUT PA3BUTHE
[I03HABATEIbHBIX UHTEPECOB YUYaAIUXCs, YMEHUE CAMOCTOSITEIBHO
KOHCTPYHPOBAaTh CBOU 3HAHUS, OPUEHTHPOBATHCS B MHPOPMAITIOHHOM
MPOCTPAHCTBE, PA3BUTHE KPUTHUECKOTO MBIIILICHUS, popMHUpOBaHUE
KOMMYHHUKATUBHBIX U MPE3EHTALIMOHHBIX HABBIKOB.
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10. MaTepuaJbHO-TEXHHYECKOe o0ecredeHre MporpaMmmbl

- Cnenmanu3upoBaHHbIA KaOUHET.
- Komnerotep, mpoekTop.
- KauectBeHHOE OCBENIEHNE.
- JlaGopatopHble CTOJIBI
- Harnsiagaeie mocoowust.
- Habop xuM. mocyipl ¥ puHaAJIe)KHOCTEN 115 1a0. padoT no xumuu (HIIXIT)
- HaGopbl aTOMOB /17151 CAMOCTOSATENBHON COOPKHU MOJIeJIeH MOJIEKYI.
- Konexkuusi MUHEpanoB U TOPHBIX OPOJ
- Konekuust mpoCThIX U CIIOKHBIX BEILIECTB.
-PeakTuBsr:
e Fe
e Zn
Cu
S
Zn0O
CaO
Al;O3
CuO
FeO
H20;
NaCl
H,SO,
HCI
CuSOg4
FESO4
MgSO,
NaOH
Pb(CH3;COOH);
H3BecTKOBas Boga
Caxap
Macno pacturenbHOE
PactBop Oenka
Kpacurenb
YTroibp aKTUBUPOBAHHBIN
Uepnuia
YHuBepcanbHasi MHAUKAaTOpHAs Oymara
PactBopsl nHaMKAaTOPOB (JTakMycC, heHoIBTaTeHH, METUIIOPAHK)
(CuOH),COs
e JlromuHOQOpHI
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1. Cimcok simrepatypsl

Jlnst mexaroros:

1. Bockpecenckuii [1.1., Texauka nabopatopusix padot ..M.: «Xumus», 1973 r

2. IBanosa M. A., Kononosa M.A. XuMu4eckuii J€MOHCTPAILITMOHHBIN SKCIIEPUMEHT.

3. FOHBII XUMUK, WM 3aHUMATEIbHBIE OMBITHI C BEIIECTBAMU BOKPYT HAC!
NnmoctpupoBaHHOE MOCOOME 1JI MIKOJILHUKOB, U3yYaIOIIUX €CTECTBO3HAHUE,
XUMMI0, SKoJIorut0.— ABT.-cocT.: H.B.I'py3neBa, B.H. JIaBpoBa, A.I'. MypaBbeB —
N3n. 2-e, nepepab. u gomn. — CI16: Kpucmac+, 2006.
— 105 c.

st 00y4arommxcsi ¥ poauTesie:
1. Kysuenosa H.E., Tutosa .M. I'apa H.H Xumus 8 xnacc. Yue6uuk. ®I'OC

2. Kysemenko H. E., Epémun B. B., [Tonikos B. A., Xumus s
IIKOJIbHUKOB CTapIIMXKJIACCOB M MOCTYMUBIIUX B BY3bl. - M. :JIpoda,
2007r.

3. Eropos A.C., Xumus. [locobue - peneTutop AJis NOCTYNAIOIINX B BY3bI. -
PocroB 1//1:

«DeHukcy, . 2012r.

HNuTepHeT-pecypcenl:
http://www.en.edu.ru/ EctecTBeHHOHAYYHBIN 00pa30BaTEIbHBIN MOPTAJL.

http://grokhovs.chat.ru/chemhist.ntml BeceoOmast uctopust xumum.
Bo3HMKHOBEHHE U pa3BUTHE XMMHUH C IpeBHENIMX BpemeH 10 X VII Beka.

http://www.alhimik.ru/ - AJIXMMUK - Baiir mOMOITHHK, JIOLIMaH B MOpPE
XUMHAYECKHUX BEIIECTBU ABJICHUMN.

http://hemi.wallst.ru/ - DxcniepuMeHTaNBHBIH y4eOHUK 1O 00l XuMuu s 8-11
KJIACCOB, NMPEIHA3HAYEHHBIA KaK ISl MU3Yy4YCHU XUMUU ''C Hys", Tak U 14
MOATOTOBKH K DK3aMeEHaM.
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KanengapHo-temaTu4eckoe IJiaHMPOBaHHe

[Tpunoxenue Nel

Ne
1/

Ja

Ta

Tema 3ansaTus

KonnuecTBO 4acoB

Bcero

Teopus

IIpak-
THKa

[Iprumeuanun
e

1. BBEAE

HE. (24.)

Texnuka 6€30MacHOCTH B
KaOMHETXUMUHU.
IIpakTuyeckas padora 1.
3HAKOMCTBO € JJA0OPaTOPHBIM
000py10BaHUEM U MIPUEMBI
oOpatuenusic HuM. IIpaBuna

TEXHUKHU
0€30I1aCHOCTH.

1

[IpaBuna paboTsl ¢
1abopaTOpHBIM 000PYAOBaHHUEM,
npaBuiia 0OpaleHusIC

BEIIECTBAMHU 1 MaTEPHUAIAMMU.
BXoaHO0Ii KOHTPOJIb.

4)

. BEHIECTBA U CMECHU. METO/JbI OYUCTKHU BEHIECTB. (4

YucTbeie BEIIECTBA U CMECH.
dusnueckre METOIbI

pa3aeIeHusi CMeCei.

IIpakTunueckas padora 2.
Paznenenue

ITOPOIIKOB KCJIC3a N CCPLI.

1

IIpakTuyeckas padora 3.
Paznenenue

CMECH TJIMHBI U MEJTHOTO
KyIopoca.

IIpakTuyeckas padora 4.
BrinapuBanue cosm u caxapa u3
pactBopa. BeIpamuBanue
KPHUCTAJLJIOB.

OuncTKa BEMIECTB.
IIpakTuyeckas padora S.
OuncTKavYepHUI aACOPOITHEH.
[Tomy4yenue u gekanTanus
cynbdara Gapusi.

3.BOJIA (4
)
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CamMoe HEOOBIKHOBEHHOE
BEIIECTBO HAa3eMJIE — BOJIA.
CBOICTBA BOJIBI.

IIpakTnyeckas padora 6.
MHoro 11 Bofbl B OBOIIAX U

dbpyKTax.

IIpakTHuyeckasi padora /.
OOnHapyxeHue B BoJie coJieh u

BO3JyXa.

IIpakTuyeckas padora 8.
CpaBHeHUE T0XKIEBOU U

BOJIOIIPOBOIHOM BOIbI. OUKCTKA
BOJIBIOT IPUMECEM.

10

IIpakTuyeckas padora 9.
CmenieHue )XuaKoCTen
Pa3HOUTIIIOTHOCTH.
IToBepxHOCTHOE
HATSDKCHUE BOJIBL.

4. PACTBOP]

11

PactBopsl. PactBOprMOCTB
BEILECTB.

bl. (4 1)
1
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IIpakTnyeckas padora 10.
PacTBOpUMOCTE pa3mmyHbIX
BEIIECTB BBOJE.

12

Konuenrpanus BemecTs B
pacTBope.

IIpakTHyeckas padora 11.
[IpuroroBienue pacteopa
3aIaHHOM KOHIICHTPALIUH.

13-

Pemenne pacu€rHbIx 3a1a4 110
TEME:
«PacTBOpbI».

5. KHCJIOPOJ, (5 1)

15

["a3 momnepxuBaronmn
ropenue. CBOMCTBa

KHCJIOPOJA.
IIpakTunyeckas padora 12.
[Tonyuyenne kuciopoaa
Pa3JI0KEHUEMIIEPEKUCH
BOJOPOJA.

1

16

IIpakTnyeckas padora 13.
OmpenienieHne cocTaBa BO3ayxa

17

XUMHUYECKUE CBOMCTBA
KHCJIOPOa.

o

18-
19

Pemenune pacu€rHbix 3a1a4 1o
TEeME.

6. BOJOPO/I

20

Bonopona B kocmoce u Ha
3emie. CBoiicTBa BOJOPO/IA.
Boaopon nctouHuk 3HEprum.
[TepcriekTuBbI
HCTIOJIb30BaHUS
BOJIOPOJTHOTO

JIBATATEIIS.

G )
1

21

IIpakTuyeckas padora 14.
Britecusem Bogopon u3
KUCIIOTHI. Perenne pacu€THbix
3aJ1a4 1o Teme.

22

IIpakTnueckas padora 15.
ITonydenue uncron Meau ¢
IOMOIIBIOBOJOPOIA.

23 -

Peurenue pacu€THbIX 3a1a4 110
TEME.

2

/. XUMHNUYECKHE PEAKIINMN. (8 u)

25

Kimaccudukanuss XuMH9IeCKuX
peakiuii. XuMUYECKHUE
YpaBHEHHUSI.

1

26

Peaknuu coennneHus.
IIpakTuyeckas padora 16.
ITonydenue okcuna Menu u
cynbbuaaxenesa.

25




27

Peakiuu paznoxenusi.

IIpakTuyeckas padora 17.

PeaKHPI}IpaSJIO}KCHI/IH

OCHOBHOT'0 KapOoHaTa
meau(1l).

28

Peakiuu 3amerienus.

IIpakTueckasi padora 18.

Peakimsa3aMenienus Meau B

cost meau(Il)
KEIIC30M.

29

Peaknum ooOMeHa.
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IIpakTnueckas padora 19.
B3anmonericteue
HEPacTBOPUMOI'OOCHOBAHMSI C
KHCIIOTAMHU.

30-
31

TepMOXUMUYECKUE ypaBHCHUA.
Pacuétnl mo
TEPMOXUMHUYECKUM
YPaBHEHHUSIM.

32

IIpoMeKyTOYHBIN KOHTPOJIb.

8. KIACCbl HEOPTAHUYECKHUX COE/IM]

EHUU. (14 1)

33

OCHOBHBIC KJIaCChI

HEOPTraHWYECKUX COCTUHEHUMN.
IIpakTuyeckas padora 20.
O3zHakomiieHHe ¢ 00pa3iamMu
MIPOCTHIX M CJIOKHBIX BEIIECTB,
MUHEPAJIOB, TOPHBIX TOPOI,
o0Opa3iaMu MEeTajJiIoB U
HEMETaJLIOB.

1

34

bunapusie coenunenus. OKCHUIbIL.
IIpakTuyeckas padora 21.
MoaenupoBaHue MOJIEKYJI
OKCH/JIOB.

35

IIpakTuyeckas padora 22.
XUMHUYECKHUE CBOMCTBA OKCHUIOB.

36

OcHoBaHus.
IIpakTnueckas padora 23.
MoaenupoBaHue MOJEKYJT
OCHOBAHUH.

37

IIpakTnueckas padora 24.
OcHOBaHMS U UHIUKATOPHI.

XUMHYECKHUE CBOMCTBA
PacTBOPUMBIX OCHOBAHUH.

38

Kucaorel. Kuciaortel B

KUBBIX OPTaHU3MAaX.
IIpakTnueckas padora 25.
KHCI0THI ¥ MHIUKATOPBI.

39

IIpakTuyeckas padora 26.
B3aumonaelicTBue KMCIOT C
OKCHJIaMHU U COJIIMH. Y JaIsdeM
HaKWIIb B YalTHUKE.

40

IIpakTuyeckas padora 27/.
B3aumoneiicTBue KUCIOT C
niesiouamu. Peakius
HEHUTpaIu3aluu

41

IIpakTuyeckas padora 28.
BzaumojelicTBrue KUCIOT C
HEPaCTBOPHUMBIMHU
OCHOBAHMSIMU

27




42

AmMdoTepHbIE TUAPOKCHUIBI.
IIpakTueckasi padora 29.
Bzaumoperictere rugpokcuia
IIMHKA CKUCJIOTaMHU U
IIEJIOYaMH.

43

Comn. Conmm, HO HE BCE COJIEHBIE.
IIpakTnueckas padora 30.
CBOICTBaHEKOTOPBIX
IIPUPOJIHBIX COJIEH.

44 -
46

BriBoa hopmy BeriecTs 1o
MacCOBBIM
JOJISIM 3JIEMEHTOB.

9. MUP BEHIECTB BOKPYI

"HAC. (22 9)
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47

OcobeHHoctu
TPAHCTIOPTUPOBKHU OTMACHBIX
rpy3oB.IIpakTuyeckasn
padora 31. l3yuenue
MapKHPOBKH OMACHBIX TPY30B.

48

XHUMHYECKHE SObI.

49

XUMHUECKOE OpYKHE.

50

XUMHUYECKAU TOK.

o1

BbriTOBEIE SIBI.

52

O crinukax.

53

JlnmepKypusanus pTyTH.

o4

Kunakoe crekio.

55

[TonukpOoHaT.

56

OpeoH.

S7

IIenomekc.
IIpakTuyeckas padora 32.
HccnenoBaHue cCBOMCTB
IICHOIIJIEKCA.

il il

58

30J10TO AIXUMHUKOB: UCTOPUS
ATXUMUHU.

IIpakTuyeckas padora 33.
[ToydyeHune «3070Tay.

59

Jlromunoop — cBeTSIMICS B
temHoTe. [ [pakTueckoe
3Ha4YCHHUE.

JlroMUHECLIEHIIMA B IPUPOIE.
IIpakTuyeckas padora 34.
OMnBITH CTIOMUHOGOPAMHU.

60

KpaxmanpHas maroka: cocras,
ITPOU3BOACTBO, IPUMEHEHHUE,
10JIb3a U

BpE/L.

61

AcnapTtam — UCKYCCTBEHHBIN
MOJCJIACTUTENb.

62

[Touemy u rae B pacTeHUsAX
00pa3yloTcs Kpacsiye BemecTBa.

63

I'mroxo3a, caxap, Kpaxmai,
LIEJUTI0N03a
— YIJI€BO/JIbI CJIAJIKUE U HE OUYEHb.

IMpakTuyeckas padora 35.
OnpeneneHue caxapos.

64

benku B Msice, MOJIOKE,
ANLAX UAPYTUX

IPOAYKTAX.
IIpakTuyeckas padora 36.
Onpenenerane OCIKOB.
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65

JKupsl B cemeukax,
opexax,anejabCuHax 1

MOJIOKC.

IIpakTnueckas padora 37.
OmnpeneneHue >KUpoB.

66 briToBas xumusi.
IIpakTnueckasi padora 38.
HccaenyeM MoroIue cpecTna.

67- HNToroBelii 3a4éT

68

30




IIpuMepHBbIe TeMbI HCCJIEI0BATEIBLCKUX MPOEKTOB.
A30T B HaAIIIEH KU3HH.

Ancopbuus - BceoOI1iee ¥ TOBCEMECTHOE

SIBJIEHUE. AJTIXUMUS-Marust Ui Hayka?

Amnann3 6eJIKOB Ha MOJTHOIIEHHOCTh

AHanu3 Ka4eCTBEHHOT'O COCTaBa )KEBATEJIbHBIX PE3MHOK OCHOBHBIX
IPOU3BOJUTENIEH UUX BIMSHNAE HA OPTaHU3M YEJIOBEKA.

AHanu3 npod BoAbI U BO3AYyXa B pa3IUUHbIX

4acTax ropoaa. AHTUOMOTHKHU — MOILIHOE OPYXKHE.

bneck u cuina 370poBbIX BOJIOC (C TOUKH 3pEHUs

XuMuKa) .byepHblie pacTBOPBI B )KUBBIX

OpraHu3Max.

BydepHbie cucTeMbl B OpraHu3Me YeI0BeKa.

BurtaMuHbl 1 UX POJIb B dKUZHEAEATEIBHOCTH YEIOBEKA.

Bxuiag yueHbIx — XMUMUKOB B 11o0ey Haj ¢amun3mMoM B Benukoit

OteuecTBEHHOU BOiiHE. BinsgHNUE BUIOB XMMHUYECKOI CBSI3U HAa CBOMCTBA

BEILIECTB.

Bnusinne Metoa 3aMOpakuBaHKs Ha KAYECTBO
MMATHEBOW BOJBI. BIUsIHME MUKPO3JIEMEHTOB Ha
OpraHW3M PaCTEHUHN.

BinusiHre npoayKTOB KOPPO3UU HA PACTUTENIBHBIN U )KUBOTHBIN
MHp BoAoeMa.Boia, KOTOPYIO MBI ITbeM

Bo3ayx, KOTOPBIM MBI JIBIIITUM

Bo3HMKHOBEHHE U pa3BUTHUE CaXapHOTO MPOU3BOJICTBA
B Poccuu. Bpenna nu ryoHas nomama?

Bpewms B xumun. CKOpOCTbh XUMHUUYECKOUN PEAKIIUU - OT YETO
OHa 3aBUCHUT? [ aJIbBaHOIIACTUKA U TaJIbBAHOCTETHSI.
['1e MOKHO KCIOIB30BaTh OTPAOOTABIIIKE
aBTOMOOUJIBbHBIE MKHBI? [ eorpadus XuMuIeCcKux
Ha3BaHUM.

['urnennyeckre 1 KOCMETUYECKHUE CPEACTRA.
['urneHnyeckure CBOMCTBA HEKOTOPBIX MOIOIINX
cpencts. ' uaponus comen

['panu apxou Harypsr 1.H.

Menneneesa. [lepurur a5ieMeHTOB

Y BHEIITHOCTb.

Jubdy3us B TKaHIX pacTeHH (OKpaIMBaHUE

11BeTOB). JloMaIHsIs anTeyka.
Ecnu s 3a6o0neto... .
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JKeneso B Halen KU3HU.

3nHaeTe 1 BbI, 13 94eT0 COCTOUT KOPITYyC Bamen
aBTOPYUYKHU?3HAUYCHHUE PACTBOPOB JIJIs1 OMOJIOTHHU U
METUIUHBI.

M3y4ueHune CeKpeToB MPUTOTOBIICHUS KIIes

N3yyenue hepMEeHTATUBHON aKTUBHOCTH OMOJIOTUYECKHUX
xuakocteil. UIMeHHbIe peakiiuyi B OpraHu4ecKON XUMHUH.
Moy B HamIeil KM3HH.

HckyccTBo hoTorpaduu u Xumus.

Hcnonb3zoBanue OBITOBBIX OTXOOB.

Hcnonb3oBaHne MUHEPATbHBIX

y100peHU.

Hcnonb3oBaHre HEOPraHUYECKUX (M OPraHUYECKUX ) BEIIECTB B BOCHHOM JIEJI€.
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Hcnonb3zoBanue HeTEMPOIYKTOB.

HccnenoBanne opexoB MUHAANIS HA COACPKAHUE
UaHUI-UOHOB. ICTOpUST OTKPBITUS XUMUUECKUX
DJIIEMEHTOB.

Kak 3anmaxu BusitoT Ha

yenoseka? Kak n3yyanu

XJIOTIOK?

Kak Ha nosroe BpeMst 3aBUTh BOJIOCHI?
Kanopumerpruueckue MeToAbl ONPENCIEHUS
KOHIIEHTpaluu 0enkoB. Kanblnii HICTOYHUK KU3HU,
3I0pPOBbSI U KPACOTHI

Karanor 3aHuMaTenbHbIX XUMUYECKUX

onbITOB. KUCIOTHBIE OCaKu: UX MTPUpOaA

Y TIOCIICJICTBUS.

Koraa cranu nonb3oBarbest nappromMepueii u
KocMeTukon? Kpacku ®uBOW 1 HEXKUBOW TTPUPO/IBI
Kpacora ¢ nomonipto Xxumuu. bertoBas

xumust. Kpucranisl BOKpyT Hac.

Jlaypeatst HoGeneBckoit mpemMuu B 00J1aCTH xumuw.
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