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1. MosgcHUTEABLHAA 3ANMMCKA

[IpoekTHas NeATeNbHOCTD SBISETCS 0043aTENbHON U MpeycMaTpUBAeT ydacTHe B HEH Bcex
oOyuaromuxcsa. IIporpamma «IIpoekTHass Mactepckasi» IMOCTPOEHA HAa OCHOBE CHUCTEMBI
3alaHdid JJI9 OpraHu3aluu 00pa30BaTENbHOTO Mpolecca Ha JeATEeIbHOCTHOM OCHOBE U
HalesreHa Ha (OpMUPOBAHHME Yy LIKOJIBHUKOB NMPOEKTHBIX YMEHUW MUHUMAIBHOTO YpPOBHS
cnoxHocTd. HauvanpHoe oOydeHHE MPOEKTUPOBAHUIO  3aKJIAJbIBAET HEOOXOJMMBIN
(GyHIaMeHT ISl JajdbHEHIIero pa3BUTHUS NMPOEKTHBIX YMEHHH U HCIOJIb30BaHUS YYEOHBIX
OPOEKTOB Ha MPEJAMETHBIX 3aHIATHSX MJI1 OpPraHU3alMUd CaMOCTOSITENIbHOTO J10OBIBAHMS
3HaHMM  oOydvaromumuca W 3(PQPEeKTUBHOrO WX YCBOEHHUS, JJs  (OPMHUPOBAHUS
KOMIIETEHTHOCTEH 00y4alOIIKUXCs U PEIICHUs BOCIIUTATENbHBIX 33/1a4 B OCHOBHOM IIKOJIE.
AKTYaJIbHOCTh M 0COOCHHOCTH MPOTrPaMMBbI
Cucrema obOuiero o0pa3oBaHMsl HE BCErja MOXKET O00ecCleyuTh 00yYarouuxcs
TaKUM YpPOBHEM 0Opa30BaHMs, KOTOpPbIA OylneT JOoCTaTo4yeH JUIs peald3aluu ux
cnocoOHocTel B BbIOpaHHOW cdepe AestenbHOcTH. [Iporpamma  BHEypoudHOM
nesTenbHOCTH «XuMHUs B ObITy» (nmanmee - Ilporpamma) HampaBlieHa Ha pa3BUTHE U
dopMupoBanue y oOOydarOMIMXCA IEJIOCTHOTO TPEJICTAaBICHUS 00 OKPYXAIOIIUX
BEIIECTBAX HA OCHOBE TIOJYYCHHBIX XHUMHYECKUX 3HaHMi. Bxomge peanuzanuun
[Iporpammel, oOyuarompecs COBEpPUICHCTBYIOT CBOM YMEHHS M HaBBIKM B PEIICHUU
NPAKTUYECKUX 3a7ad, YTO CIOCOOCTBYET DPA3BUTHUIO Y HUX JIOTMYECKOTO, MHKEHEPHO-
TEXHUUYECKOTO U HKOJIOTMYECKOr0o MbIIUIeHUs. Ha mpumepe xuMuu, ydaniyecs: mojJyqaroT
OpelICTaBleHUusT O  METoAaxX  IO3HaHWS,  XapaKTepHbIX Ml  €CTeCTBEHHBIX
HayK(dKCIIEpUMEHTaAIbHOM U Teopetuueckom)lIpenycmorpennas  IIporpammoit
peanuzanusi  MEXMNPEIMETHBIX  CBS3€Ml  IMO3BOJUT  OOYYaIOIIUMCS  OCYIIECTBUTH
MHTETPAIMI0 UMEIOIINXCS MPEACTABICHUN B LIEJIOCTHYIO KapTHHY MHUpPaA, a MPAKTUYECKUE
3aHATHSI W TPOEKTHasE JEeATEIbHOCTh COBEPIICHCTBOBATH YMEHHUS M HABBIKH,
HEOOXOMMMBIE JJIS TPOBEJCHUS HCCIENOBAaHUS, COIMOCTaBiCHHUS (HAKTOB, aHaIu3a
MOJIYYEHHBIX PE3YJIbTAaTOB, pabOTHI C MPUOOPAMH U PEAKTUBAMH.

Brnagenue 3HaHUAMH O XMMHYECKHUX BEIIECTBAX MOTYT OOECHEYHTHh TPaMOTHOE
OTHOILIEHUE K MPHUPOJIE U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHus ymiepOa. [loaTomy
3HAaHME BO3MOXHBIX IIOCJIEACTBUI BO3JECUCTBHS PAa3IMYHOIO poAa XHUMHYECKUX
COCIMHEHWI Ha OpraHU3M YE€JOBEKAa CTAHOBHUTCS HEOOXOAMMBIM HE TOJIBKO JUISl Bpauew,
HO M JUISl K&KJO0T'0 YEJIOBEKA.

3HaHus, MOJyyaeMble B IIKOJE MO XMMHMH, BO3MOXHO U HEOOXOJUMO TpaMOTHO
IPUMEHATh U B NMOBCEAHEBHOM >kM3HU. [l03HaBasg OCHOBOMOJAraroUIUMe 3aKOHBI XUMUHU,
oOyyarolecsi 3HaKOMATCS C COCTAaBOM U CBOMCTBAMU Pa3IMYHbIX XUMUYECKHX BEIIECTB,
KaK €CTECTBEHHBbIM 00pa3oM NPHUCYTCTBYIOIIME B YEJIOBEYECKOM OPraHHU3Me, Tak U IMpHU
HE3aBMCUMOM BHEIIHEM BO3AeiCTBUU. IIIKOJIBHUKM Yy3HAIOT, KAK UMEHHO 3TH BEIIECTBA
BIIUSIOT Ha MPOLIECCHI )KU3HEAEATENBHOCTH OpraHn3Ma M Ha caMy >KM3Hb YEJIOBEKa - YTO
MI0JIE3HO U B KAKUX KOJIMYECTBAX, @ UYTO MOYKET OKa3bIBaTh OTPHUILIATEIILHOE BIUSHUE.

[Iporpamma «Xumust B OBITY» 3HAKOMHUT OOYYarOIIUMXCS C KOMIUIEKCHBIMU
npoOjieMamMu U 3ajlayaMu, TpeOYIOIIUMH CHUHTE3a 3HAHUW MO psiay npeaMeToB (dusuka,
OMOJIOTHsl, HKOJIOTHUS, reorpadus, UCTOPHs). DKOJOTUUECKUE 33a/1aul: aHAIN3 U3MEHEHUN
B OKpY’KaIOIIEH Ccpele M OpraHu3alMs CBOErO BIMSHUSA HA CUTYyalUWI0, (OPMHUpPOBAHUE
OepeKHOro OTHOLIEHUS K npupoze. Puznyeckue 3aJauu: u3ydeHue Gu3n4ecKux CBOMCTB



BELIECTB, (hU3NUECKUE METOIbl aHau3a BellecTBa. McTopuueckue 3aaaun: HICTOPUUECKUE
CBEJICHMSI O BIMSHUU XMMHUHU Ha XU3Hb 4YellOBEKa. buojormyeckue 3ajnaudv: W3y4uCHHE
XHUMHYECKOT0 COCTaBa 0OBEKTOB >KMBOU Mpupoasl. UHopmMaTHKa-nouck HHPoOpMaluu B
WuTepHere, co3nanre U opopMIIeHUE MpEe3eHTalMi, padoTa B TEKCTOBBIX U TaOJUYHBIX
penaKkTopax.

Conepxxanue [IporpaMmbl 3HAKOMUT 00YUYaIOIIUXCS C XapaKTEPUCTUKOMN BEIIECTB,
OKpYXaIOIMX HAac B OBITY: BOJA, MOBapeHHas COJb, MUILEBAas COJa, C BEIIECTBAMHU, U3
KOTOPBIX CJIeJIaHbl TOCYy/Aa, CIWYKHU, KapaHjaiid, Oymara, CTPOUTENIbHbIE MaTepHalbl,
aBTOMOOWJIbHAS TEXHHMKA, JIEKapCTBa U T.II.

Takue Ttembl kak: «Boma», «lloBapeHHass coub»,«Crnuukm»,«bymara»iaior
BO3MOXXHOCTb  aKTyaJIU3allM¥ SKOJOTMYECKHX 3HaHUU oOydarommxcd. [Ipaktuueckue
3aHSATUS CIIOCOOCTBYIOT (POPMHPOBAHUIO CHEIMATBHBIX YMEHHUN M HABBIKOB PabOTHI C
BELIECTBAMU U 000PYIOBAaHUEM.

[IpoexTHBIe pabOTHI, TEMATHKa KOTOPBIX TpuBOAUTCA B I[Iporpamme, mo3BOST
chopMHpOBaTh Y OOYYAIOIINXCA YMEHHUE CAMOCTOSITENIbHO MPUOOPETaTh U CIIOCOOHOCTH.
AxrtyansHocTh [Iporpammbl 00ycioBi€Ha Te€M, YTO B y4eOHOM IUIaHE MO MpPEIAMETY
«XuMUs» OTBEAEHO BCEro 2 yaca B HENENO B 8 M 9 kinaccax, 4To JaeT BO3MOXKHOCTh
chopMHpoBaTh y 00ydaronIMXcs TOJIBKO 0a30BbIe 3HAHUA MO MpeAMeETy. B Toxke Bpems
Bo3pacT 13-16 ner sBisieTCss BaXXHBIM I MPOQPECCHOHAIBHOTO CaMOOTpPeeICHUS
oOy4Jaromuxcs. Bo3MOXHO, 4TO NMPOCHYBIIUNUCS WHTEPEC K XUMHH MOXET BJIUSATH Ha
BBIOOp Oynytei mpodeccum.

Ilenarornyeckasi mejaecoo0pa3HOCTh NPOrPaMMbI
[legaroruueckas 1enecooOpa3HocTh I[lporpamMmbl 3akitoyaeTcs B TOM, 4YTO B
nporecce 00y4eHHs CO3AA0TCS YCIOBUS K (POPMUPOBAHUIO Y O0yUAIOIIUXCS

[lenocTHON KapTUHBI MHpA, BOCIHUTAHUIO JIOJEA TBOPYECKUX M KOHCTPYKTHUBHO
MBICJISIIIUX, TOTOBBIX K PEIICHUIO0 HECTAHIAPTHBIX KM3HEHHBIX 3a/1a4. Ha 3aHsATHAX 10
[Iporpamme ¢opmupyroTcss yMeHus Oe30macHOTO oOpalieHus C  BEIIeCTBaMH,
UCIIOJIb3YEMBIMU B TOBCEIHEBHOMW >KM3HU, 3aKJIAJIBIBAIOTCS HOPMBI 3I0POBOr0 00Opasa
KU3HUA. 3HAKOMCTBO O0YYaIOIIUXCS ¢ XUMUUYECKUMH BEIIECTBAMU, U3 KOTOPHIX COCTOUT
OKPY)KAIOUIMHA MHUpP, TO3BOJISIET PACKPBITh BAXKHEHIIME B3aMMOCBA3M YEJIIOBEKA U
Pa3TUYHBIX BEIIECTB B CPEJIe €ro OOUTAHMS.

OTin4uTe/IbHBbIE 0CO0EHHOCTH MPOTrPAMMBI.

[IporpamMmma uMeeT NPUKIAIHYIO HAIPABIECHHOCTh U CIYKUT JJIsl YIOBJIECTBOPEHUS
WHIUBUIYaIbHOTO HWHTEpeca OO0YydYalomUXCsS K HM3YUYCHUIO U TMPUMEHEHUIO 3HAHWHA TI0
XAMHU B TOBceqHeBHOW ku3HH. B Ilporpamme craButcs 3amaya HEOOXOIUMOCTH
00ecreynuTh XUMUYECKYI0O TPaMOTHOCTb B HAIIPaBICHUU COXPAHEHUS 370POBbS, Kak
3aJIora YCIEIIHOCTH YEJIOBEKa B KU3HU; AACTCS MOHSATUE O JIEKAPCTBEHHBIX BEIIECTBAX U
MEXaHM3Max MX JedcTBUS Ha opraHu3Mm uenoBeka. Conepxanue [Iporpammer
OTIpe/IEeSAETCS] C YYETOM BO3PACTHBIX OCOOCHHOCTEH OOYy4alolIMXCs U MX HHTEPECOB B
00JacTH TTO3HAHUS MHUPA, K CaMOMy ce0e, )KH3HHU B IIEJIOM, a TAKKE C YI€TOM IICHXO0JIOTO-
MEeJJarOTMYeCKUX 3aKOHOMEPHOCTEH 00ydeHus WH(POPMUPOBAHUS ECTECTBEHHOHAYYHBIX
3HAHWA ¥ BHUJOB TO3HABATENbHOU JesTerabHOocTH. (Oco0oe BHUMAHUE yIETsSeTCs
(GbOpPMUPOBAHUIO IKOJOTHYECKUX 3HAHUM 00YyJaIOIIUXCS.

Heab 1 321241 NporpaMmmbl

Heab: GopmupoBanue y oO0ydaromuxcsi TIIyOOKOr0 M YCTOMYHMBOTO MHTEpeca K

MHUPY BEHIECTB U XUMUUYECKUX MpeBpalleHud, NnpuoOpeTeHre HEOOXOANUMBIX

MPAKTUYECKUX YMEHHUN U HABBIKOB MTPOBEICHUS SKCIIEPUMEHTOB.
3agaum:



Oobyuarwmmue:

- Pacmupenue kpyrozopa o0y4daronuxcs;

- TIOBBIIICHHE HMX HHTEpPECa K XMUMUHM WU PA3BUTHE BHYTPEHHEW MOTHUBALIUMU
yueHusuepe3popMUpOBaHUETIPE/ICTABICHUHOCOCTABEUCBOMCTBAX XM YECKUXBEIIIECTBU
MAaTEPUAIOB,0KPYKAIIUXYETOBEKABIIOBCE AHEBHOMKN3HUNMEJULINHE;

- pacuidpeHue H yriiyOJeHuWe 3HaHUU OOy4YaroIIUXCs O POJU XUMHUYECKUX
3JIEMEHTOBUHMXCOCINHEHUINBKU3HEAEATEIIbHOCTUOPTAaHN3MA,0BAKHEUIIIMXXUMUYECKHX
MpEeBpaleHUAX, JIekKAlMX B OCHOBE MeTabojM3Ma, O MNPUMEHEHUU B MEIUIIUHE
HEKOTOPBIX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

- pacumpeHue u
yray0JIeHHEe3HAaHU 00 yJa oI XCSATTOO0BIIaICHUIOOCHOBAMUMETOJ0BIIO3HAHUS, XapaKTeP
HBIXJIJII€CTECTBEHHBIXHAYK(HAOI0/IeHHUE,CpaBHEHNE,SKCIIEPUMEHT, U3MEPEHUE);

- TOJrOTOBKAOOYYarONIUXCS,0PUEHTUPOBAHHBIXHAXUMUYECKUUTTPOPUITHLO0yUeHN
s1,KyCBOCHUIOMATEPHUAJIANIOBBIIIIEHHOTOYPOBHSICI0KHOCTUITOXUMUH.

Pa3BuBawinue:
- ¢dopmupoBaHue crernuanbHbBIX YMEHUU U HaBBIKOB PabOTHI
c
XUMHUYECKUMHUBEIIECTBAMUMATEPHUATIAMUBOBITYHUHCIIOIB30BAHUSATIONYYCHHBIX3H
aHUMHAMIPAKTHUKE;

- Ppa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHH YMEHMH yYalluXcsl CaMOCTOSTEIBLHO

npuoOpeTaTh U MPUMEHSTh 3HAHUS Ha MPAKTHKE.
BocnurarteabHbIE:

- BOCHHUTAaHHE DKOJOTMYECKOU IrpaMOTHOCTH H XUMHYECKOU KYJIbTYPBI TIIpHU
06pa1ueH1/11/1 Hn C BCIICCTBAMMU,

- BOCIHTaHWE IMOIMOHATFHO-IIEHHOCTHOTO OTHOIIICHHUS K OKPYIKAIOIIEeMy MUPY;
- OpHUEHTAIUs Ha BRIOOP XMMHUKO-OHOJIOTHYECKOTO TTPOQHIIS.

AnpecaTt mporpaMmmbl

[Iporpamma axrtyanpHa mig oOydarommxcs 7-9 xmaccoB (13-16 mer). Ha
oOyuenue no [IporpamMMe mpUHUMAIOTCS BCE KENAIOIINUE, UMEIole 0a30Bbie 3HAHMS
10 XMMHH ¥ HE UMEIOIINE MPOTUBONOKA3aHUN T10 30POBBIO.

Cpoku __peaqu3allMid OCBOCHHUS IPOTrpaMMbl ONPEACISIIOTCA COAEpKaHUEM
MporpaMMbl U OOECIIEUMBAIOT JOCTUKEHHUE IUIAHUPYEMBIX PE3YJIbTAaTOB MIPHU PEXKUME
3aHATHI: 2 pa3a B HEAENIO Mo jaBa 3aHATHsA. Hawamo oOyuenus B rpymmax 1 roga
HaynHaeTcss ¢ | centTsOps. murensHocTh 3aHsTHil - 40 munHyT. [lepepbiB mMexmy
sarsTusiMu 10 munyT KonnyectBo oOydaromnuxcs B rpyrmme 70 10 genoBexk.

DopMBbI U PeKUM 3aHATHI.
®opMbl OPraHU3aANNH Y4e0HOr0 3aHATHS:
- JIEKIIMOHHO-CEMHHAPCKOE 3aHSATHUE;
- MPAKTUYECKOE 3aHATHE;
- Oecena;
- KoHpepeH1wus,
urpa.

(I)OpMBI OpraHus3anumn OﬁpaSOBaTeJILHOI‘O npouecca-rpymnioBas,
HMHAWBUAYaJIbHAA.



CopnepxanuelIporpaMmMeInpenonaraeTpasHo00pa3HbIeBUABLACITETbHOCTHOO YA
fomxcs:  Oecelpl, JUCKYCCHMH, MpaKTHYeCKWe W JabopaTopHble  paloTHI,
CaMOCTOSTEIbHBICTIPOCKTHBIEPAOOTHICHCIIONH30BAHUEMPA3THYHBI XHCTOYHUKOBHH(POPM
arum.

I'pynnosasa (Gecena »BpUCTHYECKas, 3alllTa MPOEKTOB, JaOOpPATOPHOE 3aHSTHE,
JICKIINS, OJTMMITHA/IA, 0 TKPBITOC3aHATHE, IPAKTHICCKOC3aHATHE, TPE3CHTAIHS, CEMIHAD ).
Hnousuoyanvnaa(naditoeHue,0Tpad0TKaHABBIKOBPEIICHUATIPAKTHYECKUX3a0aY ).

JlexkimoHHO-ceMHUHApcKas ¢GopMa TMPOBEACHUS YYCOHBIX 3aHATHHA ITO3BOJISCT
pacIIMpUTh W YIJIYOUTh 3HAHUS O XMMHYECKHX BEIIECTBAX, NMPUMEHSEMBIX B OBITY,
CTPOUTENBCTBE, MeauiuHe W T.1. CeMHHapbl CIIOCOOCTBYIOT TIOBBIIIICHUIO YPOBHS
CaMOCTOSITETFHOCTH OOydJaroImuxcsi B YCBOGHHMM MaTepuajga W mpu  pabore ¢
JOTIOTHUTEIBHBIMH ~ HWCTOYHMKAMH  MH(QOpPMAIIHH. [TpakTHueckue  3aHATHS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CIICIUATBLHBIX YMEHHH MW HABBIKOB pPa0OTBI C
XMMHYECKUMHU BeliecTBaMu u  oOopynoBanveMm. Co3mgaHue MTPOSKTHBIX paboT 1o
OTICIbHBIM TeMaM IIporpaMMbl TMO3BOJISIIOT Pa3BUTh TBOPYECKHE CIOCOOHOCTH,
chopMHPOBATh Y O0YUYAIOIINXCS YMEHHUS CaMOCTOSATEIBLHO MPUOOpETaTh 3HAHMS.

WuTerpanus: mporpamMma yriIyoJsieT 3HaHHUS 1O OHWOJIOTHH, XUMHUHU, SKOJIOTHH,
MEUITUHBI, TICUX0JI0THH. ITOrOM yCBOCHHSI TIPOTPAMMBI SIBJIICTCS 3aIlIUTa MTPOCKTA.

OxupaeMble pe3yabTaThl H CIIOCOOBI MPOBEPKHU:
ITocne 3aBepuienus o0yuenus no [IporpamMmme obydaronuecs: OyayT 3HATh:

- COCTaB, CBOKMCTBa, 00JaCTH NPUMEHEHUSI HanboJiee pacpoCTPaHEHHBIX BEIIECTB
¥ MaTepuajoB M YMETh IPUMEHSATh MX 10 Ha3HAUEHUIO, COOII0as mpaBmiia 0€30MacHOTO
oOpalleHus: C HUMH;

- pOJIb XUMHUYECKHX DJJEMEHTOB M WX COCIUHCHHWA B JKU3HEIEATEIHHOCTH

OpraHHu3Ma;

- BaXHEWITNE XUMUYECKUE TIPEBPAILICHUS, JIXKAIIIHE B OCHOBE MeTab0IM3Ma,

- HEKOTOphIE HEOPraHWYEeCKHe W OpraHUYeCKHe BEIIeCTBAa, NPUMEHSEMBIC B

menunune. [locne 3aBepmenuss ooyuenus no IIporpamme oOyuarommecss OyayT

yMeThb:

- COCTaBJATh CXEMBbl OCHOBHBIX KpPYTOBOPOTOB OWOTEHHBIX JJIEMEHTOB B
pUpOJie, OOOCHOBBIBATH POJb KaXJIOTO B COXPAHCHHWU MPHPOTHOTO pPaBHOBECHS,
aHAIM3UPOBATH MPUYNHBI U TTOCJIECICTBUS €70 HAPYIICHHUS;

- TPOBOJUTH XUMHYECKHH OSKCIEPUMEHT MO OOHApY>KEHHWIO KAaTHOHOB U
AHUOHOB B PAaCTBOPAX;

-co0JII01aTh npaBmwia  0e30macHOCTU npu  oOpamieHuu ¢
JIEKapCTBEHHBIMH BEIIECTBAMU CPEICTBAMH OBITOBOW XUMUMU;
-COCTaBJISITh OTYET O MPOJICTAHHOM SKCIIEPUMEHTE;

-IPUMEHSThH BEIlIECTBA 110 HA3HAUYCHUIO;
-pelaTh 3a1a4M pa3IMuHON CTETIEHU CJIOKHOCTU: KaK TUIOBBIE, TAKHE KOMILJIEKCHBIE,

-pa3BUBaTh COOCTBEHHYI) WHUIMATUBY W TMO3HABATENIbHYI) AKTUBHOCTh IMPU PEIICHUU
Pa3IMYHBIX BOIPOCOB U NPOOIEM B XUMUH.

JI1si MOHUTOpUHTA pe3yJbTaTUBHOCTH 00pa30BaTEIbLHOrO Mpolecca o
[Tporpamme «Xumus B ObITY» UCHOJIB3YIOTCS CIAEAYIOIINE BUbI KOHTPOJIS:

* IpEABAPUTEIBHBIN KOHTPOJIb (IIPOBEpPKAa 3HAHUM y4alUXCsl HAa HA4aJIbHOM
sTane ocBoeHus [Iporpammer)

* BXOJHO€ TECTUPOBAHHUE;
* TEKYILIUA KOHTPOJIb (B T€UEHUE BCEro Cpoka peanusanuu [Iporpammsi);



* UTOTOBBIM  KOHTPOJb (3aKIIOUMTENIbHAsT IPOBEpPKa

3HAHWUM, YMEHUH,

HAaBBLIKOB I10 UTOI'aM pCain3aliuu HpOFpaMMBI.

IIyTu ¢popmuposanus YY/1

JO/IZKHBI HAYYUThCHA

CdopmupoBanHbie AeiicTBUS

Ooyuarowuecs 00J1)1CHbL

HaAYyUuUmbCa
® BHACTH HpO6JICM]':»I;
¢ CTAaBUTDH BOIIPOCHI;
® BBIJIBUI'aTh I'MIIOTEC3HI,;

e J1aBaTh
MTOHSITUSIM;

OIIPCACIICHUC

® KJacCU(PUIMPOBATS;

e HaOJIOJATh;

® TPOBOJUTH coop
uHbOpMaIIH U
oOpabaThIBaTh €¢;

e JeiaTh YMO3AKIIOUEHUS U
BBIBO/IbI;

® CTPYKTYpUPOBATH
MaTepual;

® TOTOBHUTH TEKCThI
COOCTBEHHBIX JOKJIAI0B;

® 06LHCHHTB, JO0Ka3bIBATh U
3aliuIiaTb CBOM UACHU,

® [PUHUMATh KPUTHKY,
WCIIOJIb30BATh 3aMEUYaHMs
JUIl COBEPLICHCTBOBAHUS

B xo00e peuienus cucmemsvl nPpOEeKmHbIX

3a0auy y WKOJIbHUKOG 00J1)1CH bl
chopmuposamucs creoywuue
cnocoonocmu:

e Peduekcus (Bugets mnpoOiemy;
aHAJIM3UPOBAaTh  CHEJIIAHHOE  —
NOYEMY TOJYUYUIIOCh, NTOYEMY HE
NOJIYYUJIOCh, BUJETh TPYIHOCTH,
OIIUOKHM);

e Ilenenonaranue
YAEPKUBAThH 1IEJIN);

(ctaBUTh  W®

e [lnanupoBaHue (COCTaBIATH IUIAH
CBOEH JIeSITEIbHOCTH);
e MogenupoBaHue
CII0C00
JNIEUCTBUSI B BHJE  MOJEIU-CXEMBI,
BBIJICIISAS] BCE CYIIECTBEHHOE U IJIaBHOE);

(mpeacTaBIIsITh

o [lposiBneHNEe WHHUIMATABHI TIpU
nmoucke  crmocoba  (crmocoOoB)
pEIICHUS 3a/1a9H;

e Bcrymnenue B KOMMYHHKAIUIO
(B3auMOJICICTBOBATh npu
pelieHnuy  3a7a4d, OTCTauBaTh
CBOIO IMO3UIMI0, TPUHUMATH WU
apryMEHTHPOBAHO OTKJIOHSTh

WHAUBUIYaJIbHBIN TOJOBOU MPOEKT.

IIPOEKTA. TOYKHU 3PEHUS APYTUX).
KoHTposb 32 X0I0M peanu3alnuu CBOETO
IIPOEKTA Ha ITPAKTHUKE.
UtoroBerit  pe3ynbTar: JOJDKHBI  pa3paboTaTh W pealin3oBaTh  CBOU

Mecmo npeocmagnenun pe3yabmama: TPE3CHTAUH TPOCKTOB B IIKOJIE,
y4acTHE B KOHKypPCaX, BICTaBKaX, KOHPEPEHIHIX, (PECTUBAIIAX Pa3HOT'O YPOBHSI.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMETHbIE Pe3yJIbTAThI 0CBOEHHS Kypca
JIn4HOCTHBIE Pe3yJbTAThI OCBOCHUS oOuiepa3BuBaroiieil mporpammbl «lIpoexTHas

MACTCPCKasa» OTPaXaroT:




® BOCIHUTAaHUE POCCUMCKOM  TPaXTaHCKOW  UIACHTUYHOCTH: [ATPUOTU3MA,
yBaxkeHHsI K OTEYECTBY, IPOILIJIOE U HACTOAIIEE MHOTOHAIIMOHAIIBHOIO HApoJa
Poccun; oco3HaHue CBOEHM JTHUYECKOW NPUHALJIEKHOCTH, 3HAHUE HCTOPHUH,
A3bIKA, KyJIbTYpPbl CBOEIO HAapOJaa, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O HACIIEIHS
HaponoB  Poccmm  m 4enmoBewyecTBa;  YCBOGHHME  I'yMAaHUCTUYECKHX,
NEMOKpPAaTUYECKUX W  TPAJWLHMOHHBIX LEHHOCTEHW MHOTOHAlMOHAJIbHOIO
poccHiicKkoro o0I1ecTBa; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTU U JI0JTa NeEpes
Ponunoii;

e (opmMupoBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YYE€HHMIO, TOTOBHOCTH H
CIOCOOHOCTH, O0YYaIOIIMXCA K CAMOPAa3BUTHIO U CaMOOOpPA30BAHUIO HA OCHOBE
MOTHBAIlUU K OOYYEHMIO U TMO3HAHUIO, OCO3HAHHOMY BBIOOPY U IMOCTPOEHUIO
nanbHeWIed  MHAMBUAYAJIbHOM  TpaekTopuh  oOpa3oBaHus Ha  0Oase
OPUEHTUPOBKU B Mupe npodeccrii U MpoPEeCcCHOHANBHBIX MPEANOYTEHUM, C
y4€TOM YCTOMYMBBIX TIO3HABATEJIbHBIX MHTEPECOB, a TaKK€ Ha OCHOBE
(GbopMUPOBaHUS YBAKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHUS OIbITa Y4aCTHS
B COLIMAJIbHO 3HAYUMOM TPY/E;

e (dopmupoBanue LEJTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHS HayKd U OOIIECCTBEHHOM TMPAKTUKH,
YUUTHIBAIOLIETO COIMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, IyXOBHOE MHOTr0ooOpasue
COBPEMEHHOI'0 MHUDA.

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS OTPAXKAIOT:

®yMEHHE CaMOCTOSATENIbHO OMNpPEAesATh IeJIM CBOEr0 OOY4YEHHUS, CTaBUTh
ubopMyIMpoBaTh JJig ce0s HOBbIE 3a/Jaud B yu€0e M TMO3HABATEIbHOU
NeSITeIbHOCTH, pa3BUBATh MOTHBBI M HHTEPECHl CBOEW MO3HABATEIHHOM
NEeSITeTbHOCTH;

®yMCHHE CaMOCTOSITCIIFHO TUIAHUPOBATh NMYTH JOCTHKCHHS IIeNieH, B TOM
qyucjie ajJbTepHATHBHBIC, OCOZHAHHO BBHIOMpaTh Haubosee d(p¢eKTUBHBIC
CTIOCOOBI pelicHHs YIeOHBIX U MO3HABATEIHHBIX 33134,

®yMEHHUE COOTHOCUTHh CBOM JAEHCTBUS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMU,
OCYLIECTBIISAITh KOHTPOJIb CBOEU NIESITEIBHOCTH B MPOLECCE TOCTUKEHHUS
pe3ynbTaTa, OmpeneisaTh CIOCOObl NEUCTBUN B paMKaxX MPEIJI0KEHHBIX
YCIIOBUI U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU ACHCTBHS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTyalue;
IIpenmeTHble pe3yabTaTbl OCBOCHHUS oOOIIepas3BuBaronieii mporpammbl «lIpoekTHas
Mactepckas» ¢ yd€toMm oOmux TpeOoBanuit CTaHmapTa TOJDKHBI 00ecTeuynBaTh
ycremHoe oOy4YeHHe Ha CIeQyoleld CTymeHH o0miero o0pa3oBaHus. YUeHUK,
OCBOMBIIMK NPOTPAMMY JOJDKEH OCBOUTH HayallbHbIE YMEHHUS WM HABBIKA B MPOEKTHOU
NEATENIbHOCTU OT NOCTAHOBKH MPOOJIEMBI 10 CO3/IaHUS ITPOEKTA.

Ileparornyeckas mejaecoo0pasHoOCTb MPOrpaMMbl OOBICHSIETCS TEM, YTO pacCuMTaHa
Ha JIOTIOJHUTEJIbHOE OOyYeHHE YYCHUKOB Ha MPUHIUNAX JOCTYITHOCTH U
pe3yJIbTaTUBHOCTH.

MeToanbl padoThI IPEIYCMATPUBAIOT AKTUBHOE BKIIIOUCHUE YUAIIUXCS B POIIECC
MO3HABATEILHON JIESITEILHOCTH — UCCIICIOBATEILCKUM, SBPUCTHUYECKUI, MPOOJIEMHBIM,
YaCTUYHO-TIOMCKOBBIN, METOJI KOHTPOJISI U JIp.



@opMbI KOHTPOJISA: TBOPUECKUE PAOOTHI, HCCIEA0BATENBCKIE PAOOTHI, TECTOBBIC
3a/laHud, aHaju3 U paboTa co cxemaMmu, Tabauuamu, padboTa ¢ KOMIbIOTEPHBIMU

IporpaMMaMmu.
3.Conepxanue nporpaMMsl
YyeOHblil (TeMATHYECKHUH) IJIAH
Ne | Haspanue pasgesia KoanuecTBo ®opma arrectanmuu/
dacos KOHTPOJIA
Bceero| Teopus NMPAKTHKA
1. | BBoHbIC 3aHATHSL. 6 4 2 BxoHOE TeCTHpOBaHKE
TECTUPOBAHUE/OTUET 110
2 | HUcropus 4 2 2 p -
. MPaKTUYECKOU paboTe
B3aMMOOTHOIIICHHUN
YenoBeka u npupoabl
3 | CaoiicTBa BemecTB 7 3 4 TECTUPOBAHKE/OTYET T10
MPaKTUYECKOU paboTe
4 | Tlouemy w®  Kak 8 3 S TECTUPOBAHUE/OTYET 110
MPOTEKAIOT IpaKTHYECKOH paboTe
XUMHUYECKHE PEAKIHH
S | Bona 4 2 2 TECTUPOBAHME/OTUET IO
IpaKTHYECKOH paboTe
6 | Yucrtele BemectBau | 6 3 3 TeCTUPOBAHHE/OTYET MO
CMECH B  JKH3HH HpaKTHYECKOH paboTe
JeJI0BeKa
7 | TloBapeHHas coib U 6 3 3 TECTUPOBAHUE/OTUYET 110
caxap IpaKTHYECKOH paboTe
8 | Crneunduueckue S 2 3 TeCTUPOBAaHUE/OTYET 110
CBOMCTBa HEKOTOPBIX npakTHIECKOi paboTe
KHUCIIOT
9 | PacrBopel u 4 2 2 TECTMPOBAHUE/OTUET TI0
pacTBOPHUTECIIN. NpaKTUYECKO# paboTe
10| Ipurorosnenune 6 2 4 TeCTUPOBaHUE/OTYET IO
pacTBOpPOB [IPAKTUYECKON paboTe
11| Munepansl y Hac goma | 6 2 4 TECTUPOBAHKME/OTUET MO
MpaKkTUYECKoi padboTe
12| BeipamuBanne 6 3 3 TECTUPOBAHKME/OTUET MO
KpUCTAJLTI0B MpaKkTU4eCKoi padoTe




13| XUMUs TUIIH 6 3 TECTUPOBAHME/OTUET IO
IPAKTUYECKOU paboTe
14| Cronuku 4 2 TECTUPOBAHME/OTYET IO
MPAKTUYECKOU paboTe
15| Kapanpanm un S 3 TECTUPOBAHME/OTUET IO
aKBapesbHBIE KPACKH MpPAKTHYECKOH paboTe
16| Bymara 6 4 TECTHPOBaHUE/OTUET TI0
PAKTUYECKOM paboTe
17| Crexkno 6 3 TECTUPOBAHUE/OTYET 1O
PAKTUYECKOM paboTe
18| Kepamuka 6 3 TECTHPOBaHUE/OTYET 10
PAKTUYECKO paboTe
19| Wuguxartops! cBoumu | 4 2 TECTUPOBAHKME/OTUET IO
pyKamu PAaKTHYECKON paboTe
20| Cxonbko kpacureneii B | 4 2 TECTUPOBAHUE/OTYET 11O
JIUCTBAX PACTEHHH IPAaKTHYECKON paboTe
21| CaMoaeabHBIN 4 2 TECTUPOBAHUE/OTUET I10
OTHETYLIHTENb IPAaKTHYECKON paboTe
22 | XMMHYECKHE UTPHI. 4 2 TECTUPOBAHME/OTUET MO
(boxychr) MpaKTUYECKO padoTe
23| Xumus u 4 2 TECTUPOBAHKE/OTUET T10
CTPOUTCILCTBO MPaKTUYECKOU paboTe
24| Xumus ¥ METULMHA 6 3 3 TECTUPOBAHHE/OTYET MO
MpaKTUYECKOM paboTe
25| Xwumwus u TpaHcmopr | 3 2 1 TECTUPOBAHME/OTUET MO
MpaKTUYECKOU paboTe
26| Xumus ¥ uMCcTOTA B 4 2 2 TeCTUPOBAHHE/OTYET MO
nIoMe NPAKTUYECKON padoTe
27| Xumus PI 4 2 2 TECTUPOBAHKME/OTUET MO
Kocmetuieckue NPaKTUYECKO# padoTe
CpezcTBa
28| Xumus u nmaxera S 3 2 TECTUPOBAHKE/OTUET I10
3emuist MpakTUYeCcKoi paboTe
29 | Hayuno- 4 2 2 3aiuTa npoeKTa
WCCIIEN0BATENbCKAS
IPOEKTHAs
JIEATENBHOCTD
162 70 92
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KanengapHo-TemaTnyeckoe NJIAHMPOBAHUE KYPCa BHEYPOUHOM esiTeIbHOCTH

Ne Tema KonnuecTn
0
4acoB
BCETO aara ®daxt
1. BBoaHoe 3ansiTue 1
2. 3HAKOMCTBO C 2

KAaOMHETOM XUMHH U
U3YYCHHE TCXHUKH
0€e30IacHOCTH

3. 3HAKOMCTBO C 2
n1abopaTopHBIM
000py/TI0BaHNEM

4, briTOBas xumus B 2
HOBCGHHGBHOﬁ KHN3HHU

5 Ponb pacTBOpOB B 3
KU3HU YEJIOBEKa

6 Bunpl pactBOpoB 3

7 BrruuciieHne Maccel
BOJIbI U BEIIIECTBA, 2
HEOOXOIUMBIX I
IIPUTOTOBJICHUS

PacTBOPOB B OBITY

8 [Ipurorosnenue 3
pacTBopa C 3aJJaHHBIM
3HAYCHUEM MaCCOBOM
JIOJIH paCTBOPEHHOT'O

BEIIECTBA

9 KomHuarnbie 1
pacTeHus: pazHooOpasue
BUJIOB

10. VYxon 3a pacTeHUSAMU: 3
TIOJIUB, PHIXJICHHUE U
MOJIKOPMKa
yA0OpEHUIMUI

11 Onpenenenue pH 2
MMOYBEHHOTO PACTBOPA

12 [TpuroroBnenue 3
pacTBOpa MHHEPAJIBHOTO
yaoOpeHust

11




13

XUMUYECKHUE
CpEIICTBA 3aLUTHI U
pocTa pacTeHUN

14

YuukansHOE
BEIIIECTBO-BOIA

15

IIponykTsl IUTaHUA

IIponyxroBas
JTUKETKA U MUIIECBHIC
100aBKHU

16

Ilousatue o
PaLMOHAIBHOCTH
MUTAHUSA

17

HccnenoBanue
MPOAYKTOB MUTAHUS.
Onpenenenue GEIKOB,
YKUPOB U YTJIEBOJIOB B
MPOAYKTaX MUTAHUS

18

[TumeBsie 1o0aBKu

19

HI/IIIIGBaH AJJICpTUsd

N

20

Pacuyer cyrounoro
palroHa NUTAHUS

21

TexHomorus
MPUTOTOBJICHUSI TTUIIU

22

KoncepBaHTHI.

[Tpurorosnenue 9%
pacTBopa yKCyCHOM
kucyoTel u3 70%
pacTBOpa 3CCEHIUU

23

Butamunsl.

Onpenenenue
ButamuHa C B
IIUTPYCOBBIX

24

Kak npaBuiibHO
coOmoaaTh AUETy?
310pOBOE MUTAHUE

25

JlomanHsist anTeuka

26

[IpaBuna nmpuema
JIEKAPCTBEHHBIX CPEACTB

27

[TepBas nomomis pu
OTPABJIEHUSX, TPABMAX U
02KOorax

28

durtoneyeHue.
JlekapcTBEeHHBIE
pacTeHus Ha TPSIAKE

29

O nekapcTBax W smax

o1

30

O MmbUIE

I

31

O 3yOHOI1 dManu u

I

12




3yOHo# nacte. ['uruena
MOJIOCTH PTa

32 CpenctBa no yxoay 3a 4
BOJIOCAMH U TEJIOM

33 XHUMUYHCTKA HA JIOMY 5

34 ITousTue o 6
KOCMETHKE.
Hocurenu 3amaxa

35| Kpema u ux 4
pazHooOpaszue

36 Boune6Habie 3
NIPEBPAICHUS TPUICCOK

37 Bunsl cTpouTeNnbHBIX 6
MaTepUaIoB

38 Kpacku: 6
MHOT000pa3ne U COCTaB

39 [Ipurorosnenue 4
KpacoK

40 OmnacHEbI€ BellecTBa U 6
(akTopbI B OBITY.

41 Kaxk ymy4muts 10
IKOJIOTUIECKYFO
00CTaHOBKY B JjoMe?

42 | DbbheKTHBHOCTH MOIOITUX 4
CpeCTB

43 | MbITbE U UUCTKA MTOCYIbI 4

44 | 3yuyeHne HEKOTOPBIX
nokasareyei
pEeKJIaMUPYEMBIX TOBapOB
OBITOBOM XMMHH

o1

45 | IIpaBmiia 6e301acHOCTH TIPH 6
paboTe co cpencTBaMu
ObITOBOM Xumuu. [lepBas
TIOMOIIb IMPU HECUACTHBIX
ciydasx

46 | Urorosoe 3ansatue. 3amura 5
TBOPUYECKHUX MPOCKTOB

Utoro 162

Beenenue 6 4.

OO6uue npaBuiia paboOThl B XMMUUYECKOU JtabopaTopun. TexHnka 0€30macHOCTH
npu pabote B xuMuueckoit 1adbopatopun. OkazaHue NepBO MOMOIIH MPU HECYACTHBIX
CIIyYasx.

[lpaBuna  paboThl €  KHUCJIOTAaMM, IIEJI0YaMH, JIETYYMMH  BEIIECTBAMH.
HarpeBarenbHble mpuOOpsI U MpaBuia padOThl ¢ HUMHU. XUMHUYECKas Mocyaa 00111ero
Ha3HauYeHUs. MBIThE U CylIKa XUMAYECKOMN MOCY/IbI.

13



Ponpr xuMuM B JKM3HM YeJOBEKa M pa3BUTUU uenoBeuecTtBa. (O030p
BOXHEUIIMX KJIACCOB COCIMHEHUM, HCIOJB3YEMBIX YEIIOBEKOM. XUMHSA-TBOPECHUE
NpUPOABI U PYK YeIOBEKa. XHUMHS BOKpPYr Hac. XUMHYECKHE BEIIECTBA B
MOBCEIHCBHOM KM3HHU YEI0OBEKA.

IIpakruka:

[Ipuembl oOpallieHusi ¢ HarpeBaTeIbHBIMU NpUOOpaMH (COUPTOBKA, IIATKA,
BOJIsiHAs OaHs) U XMMUYECKON MOCYI0M 00IIero Ha3HAuYeHUS.

CocraBienue Ta0IMI, OTPAKAOIMMUX KIACCU(UKAIMIO BEUIECTB, U3TOTOBJICHHE
ATUKETOK  HEOPraHMYECKUX  BEUIECTB,  COCTaBJICHHE  CIIMCKA  PEAKTUBOB,
HECOBMECTUMBIX JIJIsI XpaHEHUS.

HcTopusi B3aMMOOTHOIICHHUIA YeJI0BEKA U IPUPOAbI-4 4.

HcTounuku »sHepruu (uMcuepnaemMble UM HeUcyeprnaemble). «IKOIOTHYeCKUn
prok3ak».HeobxoaumocTh OepexHOro OTHOUIEHUS K OKpyxkaromei cpeae. UenoBek u
OpUpoJa B JIAJIEKOM NPOLUIOM: MpHUCBauBarouiee xo3siictBo. [peBHue nmoau. Bnusaue
NPUPOJHBIX YCIOBUI Ha pacceseHue U 3aHATUS JIPEBHUX JIIOJICH.

OcHOBHBIE 3aHATHS JIPEBHUX JIOJEH: coOMpaTesnbcTBO U oxota. lIpucBaunBaromiee
X03s1iicTBO. JlOKanbHBIA XapakTep BIMSHUS JESITEIbHOCTH JIPEBHUX coOuparened u
OXOTHHMKOB Ha TIPUPOY.

[lepexon denoBeka K MNPOU3BOIALIEMY XO3sHCTBY. [IpousBopsinee X03siCTBO.
Bo3HukHOBeHHE 3emuielieniusi U CKOTOBOJCTBA. Bo3aeicTBME HA MPUPOSY JIPEBHUX
3emiie[ieblleB U CKOTOBOAOB. CTUXMITHOE MPUPOJONoiIb30BaHue. OIMyCThIHUBaHUE.
['ubGenb MUBUIM3ALIUIA.

Ot KOJICCHHUIIBI 1O CaMOJICTA. HN3meHeHue XapaKTepa MpUupoaAO0ITIOJIb30BAHNUA B IIPOLICCCEC

Pa3BUTHS YEJIOBEYECKOT0 00IIeCcTBa

Yenoek u npupojia B HacToAmeM. [IpsiMoe u KOCBEHHOE BO3JECUCTBUE XO3SIUCTBEHHOM
NEATeIBHOCTH YesioBeka Ha npupoay. Matpoaykius. Heucueprnaemble U ucyepnaembie
UCTOYHUKK DSHEprur. VCTOUYHMKM »JHEpruud (UcueprnaeMble UM HEHCUEPIaeMBbIE).
«IKOJIOTHYECKUN prok3ak». HeoOXoauMoCTh OEpeKHOTO OTHOIICHHUS K OKPYKaIOIIeH
cpene. AJbTepHATUBHBIE HCTOYHUKU SHEPTUU.

[IpunuBHBIE  3JEKTPOCTAaHUMM.  OJHeprus  BeTrpa. ['eoTrepManbHasi  SHEprusl.
buosHepreTuka.

IIpakTH4yeckue 3aaHusA

MogenupyeM BeTpsiHOM nBurareiib. CTpouM «po3y BETPOB» CBOEM MECTHOCTH.
[IpeBpaiieHne pa3HbIX BUAOB SHEPTUU APYT B JIpyTa.

HarpeBaem [I0-Pa3HOMY (nepenaua TEIUIOBOU DHEPIrUuu U3JIy4YEHUEM,
TEIJIONPOBOIHOCTHIO, KOHBEKITUEH ).

CBoiicTBa BelecTB-7 4.

Xumnueckue U (puznueckue cBoiicTBa BeniecTs. Yuctoie BemiecTBa U cMecu. OCHOBHBIE
MIPUEMBI C TBEPJIbIMU, KUJIKUMU ra3000pa3HbIMU BenlecTBaMu. JIabopaTopHbie CIOCOOBI
MOJy4YEeHUsI HEOpraHWYeCKuX BeulecTB. [Iponecc pactBopenus BemecTB. PacTBOpsI 1 ux
MIPUTOTOBJICHUE.

IIpakTu4eckue 3a1aHusA

[Tony4yenue yriaekuciaoro rasa, KUcjaopoja B IabopaTopuHu.
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[Tonyuenue cynbdata Mmeau U3 meau, cepedpa U3 HUTpara cepedpa u 1.1
IToyemMy U Kak MPOTEKAIOT XUMHYECKHE peakuuu-8 4.

MHuorooOpa3ue 1 3aKOHOMEPHOCTH MPOTEKaHUsI XUMUUeCcKuxX peakuui. Knaccudukanus
XUMUYECKUX PEAKUMNA. 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUUYECKUX peakuuii. BHemHue
MIPU3HAKA NPOTEKAHHUSI XUMHUUYECKUX pEaKUuid. XHUMHUYECKHME YpPAaBHEHUS. 3aKOH
COXpaHEHHMs MacChl BEIIECTBA. XMMHUUECKUE PEAKIIUN B JKUBBIX OPraHU3MaX.

IIpakTnyeckue 3agaHus
CocraBneHne ypaBHEHUN PEAKIIHU IO LEMOYKE MPEBPALLICHUN.

OnbiTel  «3Mes1 W3 caxapHOW myIpel», «B3anmmoneicTBue METANIOB C  COJITHOM
KHACIIOTON»,«3Mes U3 IIIFI0OKOHATa KaJIbLUsD)

IIpoBeneHrE KaUECTBEHHBIX PEAKIIUI.

Boaa-4 u.

Bona B mMacmtabe manetrsl. KpyroBopot Bojsl. IlpuponHas Bojia u €€ nmpecHoil BOAbI
Ha Iuia”ere. [IpecHast Boja M ee 3amachl. DKOJIOTMUECKHE MPOOJIEMBbI YHUCTOW BOJIBI.
Bona B opranusme uenoBeka. Boma B MenuuubHe u (papmakosoruv. AHOMalUU
¢uznueckux cBorcTB. PacTBopsiomias crnocoOHOCTh BoAbL. [Ipo0aemMbl MUTHEBOM BOJIBI.

IIpakruka:

AHanu3 BOABI U3 IPUPOTHBIX HICTOUHUKOB. PacTBopsitoliee 1elcTBUE BOJIBI.
OuucTKa BOJBI.
OmpeneneHue ECTKOCTH BOJABI U €€ yCTpaHeHWe. MHOTO Ju BOJLI B OBOIIAX H

bpykrax?
YucTpie BemecTBa H CMeCH B KHU3HU YeJioBeKa- 6 4.

Uucteie BemectBa J(uctummupoBanHas Bona, Kucmopoa. Cepebpo, Bomopon,
Csunen u ap. Uctunnsie pactBopsl. CMecu Mopckas Boga. I'panut. Cranb. PactBop
xJjiopuaa Hatpus 1 uabekuuil. Yyryn. Boznyx. bazanst. Ctekno. OMynbcus «Macio B
BOJIE. PaznoBugnoctn cMeceH, oOnactu nX HCIIOJIL30BaHUS
B TOBCEJHEBHOW >KU3HM 4YelOBeKa. ['OMOreHHble W rereporeHHsle cmecu. Cmecu B
dapmakonorun. [IpumMepsl KUAKUX, TBEPIbIX U Ta3000pa3HbIX cMeceil. OqHOPOIHBIE U
HEOJHOPOIHBIE cMecH B ObITy. CBOMCTBa cMecel. Paznenenue cmecei.

Boigenenvne BemiecTB U3 HEOAHOPOAHOM cMecH, OOpa30BaHHOW pAaCTBOPUMBIMHU U
HEpacTBOpMMBIMU B Boje BemlectBamu. OTcTamBaHue: BbineneHue BelECTB U3
HEOJHOPOJHON cMecH, O0Opa30BaHHON HEpPAaCTBOPUMBIMH B BOJIE BEIIECTBAMU C
pPa3NM4YHOM IUIOTHOCTBIO. B nenurensHOM BOpoHKE. JlMCTWiusinWs, BbIIapUBaHUE,
HeHTpuQyrupoBaHue, xpomartorpadus, KpUCTAUTH3AIMs W BO3roHKa. [leperonka wim
TUCTIIIISINASA - CTHOCO0 paslenieHusi, OCHOBAHHBIM Ha pa3iMyuu B TeMIeparypax
KUIICHHS JPYT B APYre KOMIIOHEHTOB.

[Ipuem pasgeneHuss OOHOPOAHBIX CMECEH IyTEM MCIAPECHUS JETYYUX >KHUJIKOCTEH C
MOCIEAYIOIEN KOHJACHCAUue ux mnapoB. [Ipumep: monydeHWe IUCTUILUIMPOBAHHOU
BOJIbI. Penienue 3aa4 Ha HAX0XKAECHUE MACCOBOM U OOBEMHOM JTOJIM KOMIIOHEHTA CMECH.
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IIpakTuka

NsroroBnenue MPOCTEUIIINX GUIbTpOB U3  TMOJPYYHBIX CPEJICTB.
Pa3znenenne He ONHOPOAHBIX CMECEM.

OuncTKa MEAHOTO KYyIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IPUMECEH.
IloBapenHas coib 1 caxap- 64.

Ponb moBapeHHOU conu B 0OOMEHE BEIECTB 4YENOBEKAa W >KMBOTHBIX. CoJeBoi
OajlaHc B opranusMe uejoBeka. lIpuMeHeHuwe xJjopuaa HaTpUs B XO3SMCTBEHHOMN
nesTenbHOCTH yenoBeka. Korna conp - s. 3nmoynorpebiaenue conblo. Mcnonas3oBanue
XJIOpUJA HATPUSI B XUMHUYECKOM NMPOMBIIUIEHHOCTH. Vcnonp30BaHNuE XJIOpUAA HATPHS B
nuie, meauuuHe. [IponzBoacTBo noBapeHHoi conu. Caxapu ero cBoiictBa. [lose3Hbie
U BpeHbIe 4epThl caxapa. HeoObluHOE MpUMeHeHne caxapa.

IIpakruka.
CBoiicTBa pacTBOPOB OBAPEHHOM conu. ['oput u caxap?
TpuboaroMuHeCHICHITUS
Cnenudnyeckue CBOMCTBA HEKOTOPBIX KHCJIOT- S 4.
ITIpoBeieHME XUMUYECKUX OTIBITOB:
1. bopHas kucnora
2. Hepsitomiee sifio
3. IlpuroToBneHue TMMOHaA
4. TlonyuyeHue KPEMHUEBOW KHUCIIOTHI
S.Hecropaemsblii miaTouek
PacTBOpBI M pacTBOpUTEIH — 4 Y.

PactBoprl. PactBOopenHoe BemecTBo. PactBoputenb. DakTopbl, BIMAIOIIHNE Ha
pacTBopeHue BemecTB. CrocoObl MPUTOTOBICHUS PAaCTBOPOB.

VYyamuecs [OODKHBI HMMeTh HpeACTABJIeHHE O pacTBopax, CIoco0ax HX
MIPUTOTOBIICHHUS.

yMeTb ONPEACINISTh PACTBOPUMOCTD BEILIECTB, TOTOBUTH PACTBOPHI.
IIpuroroBJieHne pacTBOpPoOB- 6 4.

[lonsiTHE O MaccoBOM [0J€ PACTBOPEHHOTO BEHIECTBA. OJTalbl MPUTOTOBICHUS
pactBopa. [IpaBuia paboThl ¢ BecaMu U MEPHBIM IUITUHAPOM.

[IpakTuueckas pabora
1. IIpuroToBieHue pacTBOPOB
2. Pemenue 3anau

VYyamuecs JOMKHBI yMeTh PAaCCUUTHIBATH Maccy (00beM) KOMIIOHEHTOB, padoOTaTh C
BECAMHU, MEPHBIM [WJIMHAPOM, MPOBOAUTH TMPOILIECC PACTBOPEHHUS, HAXOJUTh
MacCCOBYIO J0JI0 XUMHYECKOI'O BEIIECTBA.

MuHnepaJjsbl y Hac 1oma- 6 4.
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Men, rumnc, u3BectHsik. CocrtaB, cBoicTBa. [loyie3HbIE COBETHI MO MPAKTUYECKOMY
HCII0Ib30BAHUIO.

anmnec;l JOJDKHBI 3HAaTh OCHOBHBIC CBOMCTBA JaHHBIX BCUICCTB, YMCTb IIPABUIIBHO
HUMHU I10JIb30BaTHCA.

BripamuBanne KpUCTALIIOB — 6 4.

[lonsTne O KpuCTAIIUYECKUX M aMOp@HBIX BemiecTBax. CrnocoObl BbIpaIIMBaHUs
KPUCTANIOB KPUCTAIUIMYECKUX UM aMOP(HBIX BEIIECTBAaX, CIOCO0axX BbIpalllMBaHUS
KpPUCTAJLIOB.

[Ipaktuueckas pabora

1.BeIpamuBanye KpUCTAILIIOB

2. XMUYECKUE BOJIOPOCITU
3. Hecropaemas HUTH

yan_II/IeCSI JOJDKHBI HMMCTb TIPCACTABIICHHUC O KPUCTANIMYCCKUX U aMop(bHBIX
BCIICCTBAX, crocobax BbIpallUBaAHHA KPHUCTAJLJIOB.

VYyaiuecs: 101KHBI yMeTh IPOBOAUTH MPOIIECC BbIPAIIMBAHUS KPUCTAJIOB.
XuMud muum — 6 4.

N3 yero cocrout muia. XUMUYECKUH COCTaB MPOAYKTOB muTaHusi. OCHOBHBIC
KOMIIOHEHTBI THUIIM: XUPBI, OCNKH, YriIeBOAbl, BUTAMUHBI, COJIU. XUMHUS MPOIYKTOB
PACTUTENBHOIO U KUBOTHOTO MPOUCXOXKAeHUA. Pusnoiiorus nuieBapeHus. [IpoaykTsl
OBICTPOrO0  TMPUTOTOBJIEHUS M  OCOOCHHOCTH HX TpousBoicTa. [Iporecchl,
IPOUCXOASALINE TPUBAPKE, TYIIEHUU U KapeHuu numu. Kak cnenath eny HE TOJBKO
BKYCHOM, HO U 1tosie3Hon? J|06aBKH B IPOIYKTHI MUTAHUS.

XHWMHUYECKHE PEAKIMM BHYTPU HAc. XHUMHYECKUE MPOILECCHI, MPOUCXOMSIINE MIPH
XpaHeHUH U T1epepaboTKe CeTbCKOXO3SUCTBEHHOTO  ChIpbsi. KoOHCepBaHTH U
AHTUOKHCIIUTEIHU, UX POJIb.

CriocoObl XUMHUYECKOTO aHallh3a COCTaBa BEIIECTB B MpoAykTax nutaHus. ComepxaHue
BUTaMHUHOB Y MUHEPAJIbHBIX BEUIECTB B MMUIIEBBIX ITPOAYKTAX.

IIpakTuka

Onpenenenue kadectBa mena. IlpoBepka mena Ha HaJdM4ue Kpaxmalia, Mena,
caxapo3bl. Onpenenenue ButaMuHoB A, C, E B pacTuTeIbHOM Macie.

Onpenenenne HUTPATOB B MPOAYKTax. AHAIW3 MNPOXITAJAUTEIBHBIX HAIUTKOB.
Omnpenenenue koenHa B HAMMUTKAX

Onpenenenue coaepxkaHus >KUPOB B ceMEHax pacTeHuil. KauecTBeHHbIE peakiuu Ha
MIPUCYTCTBUE YIJIEBOJIOB.

XUMHYECKHUE OMBITHI C )KEBATCILHOW PE3UHKOM.

Onpenenenue coliepkaHusg MOBAPEHHOM COJMM B MNPOJAYKTAaX MUTaHUSA(MACIO, CHIPHI,
COJIEHBIE TBOPOIKHBIC U3JIEITIHUSA).

Cnouuku — 4 4.
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[Tupodopel. Hctopuss uzoOperenuss cnuuek. Crnuuku Hlancensm Yoxepa. Cnuuku
Copua. Cnnuku Upunu. HIBenckue cnmuku Jlynacrpema. Kpachbiil u 6enblit ¢pocdop.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI, MPOTEKAIOLINE MTPU 3a)KUTAHUU CITUYKH.
OcHOBHBIE BHBl COBPEMEHHBIX cNHYeK. JlepeBsHHbIE (M3TOTOBJIEHHBIE M3 MSTKHX
nopon nepeBa -
OCHHBI,JIMIIBI, TOTIOJIS,,AMEPUKAHCKOMOEI0MCOCHBINT. I1. ), KApTOHHBIEN BOCKOBBIE(MTapad uH
OBBIC - U3TOTOBJIEHHBIE M3 XJIOMYATOOYMa)KHOTO KI'yTa, MponutanHoro napaduaom).Ilo
METO/Yy 3aKUTaHUs - TEPOUYHBbIE (3aKHUTalIIMecs] NpPU TPEHUU O CHEHUATbHYIO
MOBEPXHOCTh -TEPKY) M Oec TEPOUHBIC (3aKUTAIOIIMECS MPU TPEHUU O JOOYIO
OBEPXHOCTb).

Cnuueuynoe mpousBoacTBo B Poccuu. CtpoeHue, coctaB v U3rOTOBJICHUE CITUYEK.

Cnemnuanbabie cnudku. LlITopMoBbie (OXOTHHUYBH) - TOPSIIME HA BETPY, B CHIPOCTH U
noa JaoxkAEM. TepmMuyeckue - pa3BUBAIONIME TMPU TOPEHHH O0Jiee BBICOKYIO
TEMIIEpAaTypy M Jarol[de TMpPU CrOpaHUU TOJIOBKH OOJIbIIIEE KOJIMYECTBO TeEIla.
CurHanbHbple- Jarollue MPU TOpEeHUH ILBeTHOe ruiams. dortorpaduyeckue - maroiiue
MTHOBEHHYIO SPKYIO BCIIBIIIKY, HUCTIOJIB3yeMyto Tipu otorpadupoBanuu. CurapHsie -
CIIMYKA YBEJIWYEHHOTO pa3Mmepa s Oojee MPOJOJDKUTEIBHOTO TOPCHHS MpPH
pacKypuBaHUU cHUTapbl. TpyOOuHble- CHUYKKA YBEJIMYEHHOTO pa3Mepa s Ooliee
IPOJOJKUTEILHOTO TOPEHUS MPU PACKypUBaHUM KypHUTelbHOW TpyOku. Kamunuble -
OYEHb JJIMHHBIE CIUYKU, YTOOBI 32KUTATh KaMUHBL. ['a30Bble - MEHBIIEH [JIMHBI, YeM
KaMUHHBIE, YTOOBI 3a)KUraTh ra3oBble TOPEJIKH.
JlekopaTuBHBIE(ITOJAPOYHBIE,KOJIEKIINOHHBIE )-
OTpaHUYECHHBIEBHITYCKUKOPOOKOB(MHOTTaHA00paMU, yI0’KEHHBIMUBIEKOPATHBHYIOKOPO
OKy).
IIpakTuka

N3yueHnecBoNCTBpa3TUIHBIXBUTOBCITUYCK(OBITOBBIX,0XOTHUYbUX, TEPMUUECKHX,

CUTHAJIBHBIX,KAMUHHBIX,(HoTOTpapuIecKux).

Kapanpamu u akBapeJbHbIe KPacKu — S 4.

I'padpur. CocraB mBerHbix Kapanpgameil. I[lurmentsl. Bunbr kpacok. [lpomecc
M3TOTOBJIEHUS KpacoK. Bocku u Macia, MpUMEHSIOIUECS B AKUBOIHCH.

VYyanuecs 101KHBI UMETh IPEACTABICHHUE O COCTABE KPACOK U KapaHallen

bymara — 6 u.

OT neprameHTa W HIEIKOBBIX KHHUI 10 Hamux aHei. llemmronosa. Cesizyromue:

KaOJIMH, KapOOHAT KaJIbIIHsI, MUTMEHTHI. XJI0muaToOyMaxkHble TKaHu. Buabl Oymaru u
UX TPaKTHYECKOE UCIOJIb30BaHuE. TexHonorus mnpousBoacTBa Oymaru. CTpykTypa
OyMmaru 1mnoj; MUKpOCKOIOM B 0()JTyOpECIIEHTHOM CBEUEHUH.
[Tonydabpukatel 17 TPOU3BOACTBA Oymaru: JIpeBeCHass macca WIM UEJUII0I03a;
LEJUTI0JI03a OJIHOJIETHUX PACTEHUM (COJIOMBI, TPOCTHUIIBI, KOHOILUIU, PUCA U JIPYTUX);
MOJIYLIEJUTI0NI03a; MakyJjiarypa; TpSAMNUYHAs [OoJyMmacca; MJisd CHElUUaJbHbIX BUJIOB
Oymaru: acOecT, IEepPCTh U IPyrue TeKCTUIbHBIE BOJIOKHA.
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[IpousBoacTBO Oymarw: NPUTOTOBIEHHWE OyMakKHOW MaccChl (pa3 MOJH CMEIICHHE
KOMITOHEHTOB, TMPOKJICHKA, HAMOJHCHHE W OKpacka OyMaKHOW MacChl); BBIpaOOTKa
OyMa)kHOM Macchl Ha OymarojenaTeiabHON MaiiuHe (pa30aBieHUE BOJON M OUYMCTKA
MacChl OT 3arpsi3HCHUH, OTJIMB, IPECCOBAHKE M CYIKA, a TAK)KE MEPBUYHAS OTICIKA);
OKOHYaTeNbHas OT/AeNKa (KaJaHANpOBaHHUE, PE3Ka);COPTUPOBKA U YITaKOBKA.

IIpakruka.
N3yuyenue cBOMCTB pa3nuuHbIX BUAOB Oymaru. [lonyuenue 6Gymaru.
Crekino- 6 4.

Uctopus crexnonenus. [lonmyuenue crexon. U3nenus u3 crexiia. Buabl qekopaTUBHOM
00pabOTKU CTEKOI.

VYuyamuecs JOJDKHBI 3HATh: MUCTOPUIO pa3BUTUS cTekionaenus B Poccum, o paborax
M.B.JIomoHOCOBa, COCTaB pa3jIMYHBIX BUJOB CTEKJIA.

Kepamuka — 6 4.

Buasl u xumuueckuii coctaB TJIMH. Pa3HOBUJHOCTH KEpaMHUYECKUX MAaTEepHUasioB.
N3 penns u3 kepamuku.

VYuyamuecs JOJDKHBI  3HATh: BUJBI M XUMHUYECKHMH COCTaB  TJIMH,UCTOPHIO
KepaMUYeCcKOTo IPOU3BOJICTBA, pa3BUTHE ero B CapaToBCKOM 00JIacTH.

Nuaukaropbl cBOMME pyKaMu- 6 4.

Nunukatopel. @Denondranens. Jlakmyc. Metunopanmk. WM3meHeHue 1BeTa B
pa3InYHbIX cpenax. PacTurenbHble HHIUKATOPBI.

IIpakTuyeckasi padora
1.IlpuroroBieHue pa3IMuHbIX HHIUKATOPOB
2.0dopmiienne pe3yabTaToB MPOEKTa

VYuyamuecs JODKHBI MMETh NPEACTaBICHHWEe 00 WHIMKATOPaX, YMETh OIPEACIsaTh
XapakTep Cpeabl C TOMOIIBIO HHIUKATOPOB

CKoJIbKO KpacuTeJieil B JINCThAX paCTeHUH -4 4.
IIpakTuyeckas padora

1.MccnenoBanue kpacureneu

2. OdpopmreHue pe3yabTaTOB MPOEKTa
CamojeJIbHBIN OTHETYIINTENb — 4 4.
IIpakTuyeckas padora

1.13roroBienne camoAeabHOIO OTHETYILIUTENS.

2. OopmiieHre pe3ynbTaToOB MPOEKTA
Xumuveckue urpsol. (poxycsi) — 4 4.

XHMHS U CTPOUTENBCTBO — 4 4.

CrpoureinbHbie PaCTBOPBL. N3BecTs.
Men.Ilecok.beron.llement.cTopuscrekna. Kupnuuu. @apdpopudasnc. [[pesecuna-
YHUKaJIbHBIMCTpOUTENbHBIMaTeprai.Jlakokpacounsle MaTepraibl. CBONCTBA ONHUHI,
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MacJsHbIX KpacoK, smanei, pactBopureneil. lloHaTne 00 3KOJOTMYECKH YHMCTBIX
Marepuanax. Kepamuueckas mnena. 3ugapur. Kampimur. Conomur. ['pyToOioxwu.
CwiMKaTel METAUIOB U BSDKYIIME MaTepuaibl. Koppo3us CTpOUTENBHBIX MaTEpUaJIOB.
ITonumepsl B CTPOUTEIIBCTBE.

XUMHUYECKHE CBOWCTBA CTPOUTEIBHBIX MATEPUAIIOB

XUMHYECKass CTOMKOCTh — 3TO CBOMCTBO ITIOKa3bIBAET, HACKOJIBKO MaTepUasl YCTOWYUB
K BO3JICMCTBUIO IPYIUX BELIECTB: KUCIIOT, LIEJI0YEH, COJIEH U ra30B.

Koppo3nonHas ycTOWYMBOCTH-CBOMCTBO MAaTepUalia MPOTUBOCTOSTH BO3JACUCTBUAM
OKpyXarolei cpeabl. Yamie BCEro 3T0 OTHOCHUTCA K CIHOCOOHOCTH HE MPOMYCKATh
BJIATY.

PaCTBOpHMOCTB-CBOﬁCTBO, IIpu KOTOPOM MATCPpHUAl UMCCT CIIOCOOHOCThH PacCTBOPATHCA
B PA3JIMYHBIX )KUJIKOCTIX.

ANre3us-cCBOMCTBO, KOTOPOE XapaKTEepPU3YyeT CIIOCOOHOCTh COEOUHATHCA C JIPYTUMU
MaTepuajgaMy U MOBEPXHOCTSIMH.

Kpucramnmmzanusi-
XapaKTEepUCTUKA, TPUKOTOPOUMATEPHAIIMOKETBCOCTOSIHUUIIAPA, pacTBOpanInpaciiaBa
00pa30BbIBaTh KPUCTAILIBI.

BI/I,ZIBISanH3H€HHﬁ(HBIH€BLIC,paI[I/IaHI/IOHHBIG,6I/IOJ'IOFI/I‘{€CKI/IG,HIYMOBBIG),3H3‘ICHI/I€
JKUBBIX OPI'aHU3MOB B IOMAX U KBAPTHUPAX.

IIpakTuka

OrnpeneneHne OTHOCUTENIBHOW 3albLIEHHOCTH BO34yXa B IOMEIICHHHU.
Peurenne 3a1a4 ¢ 5KOJIOTHYECKUM COAEPIKAHUEM.
Xumus 1 Mmeagunuaa — 4.
IlepBble marm xumuum B MeauuuHe. [loHatne o dapmakonoruu, M aTpoXUMHH,
xumuoTepanuu. Ilapanenbc-0CHOBOIOIOKHUK MEIUIMHCKON Xxumun. Kmapnui ['aneH-
dapmakonor. II. Dpaux - OCHOBOMOJNIOXKHUK xumuorepanuu. [Ipodeccun: xumuk,
omoxumuk, QapmaneBr, sabopanT. JlekapcTBeHHble BemiecTBa. Kiaccudukauu
JIEKapCTBEHHBIX BEIECTB: (apMakonorudeckas, xumudeckas. CrIpb€ I MOTYYCHUS
HEOPraHUYECKUX,
OpraHMYeCKUXJIEKapCTBEHHBIXBENECTB. DOPMBUICKAPCTBEHHBIXITPENAPATOB: TAOIETKHU, P
a)ke,CBEYM,dMYJIbCUU,CYCIICH3UN,HACTOMKUUIP.
IIpakTuka
Oznakomsienne ¢ ¢dopMaMu  JIEKAPCTBEHHBIX  IMPEMapaToB.
3HaKOMCTBO C OOpa3llaMu JIEKAPCTBEHHBIX CPEICTB U OIbBITHI C
HUMH. DKCKYPCHS B MEJIITYHKT.
Camble pocThie U3 JIEKaApPCTB
[lepmanranar kanusi. Uctopus otkpeiTusi. dusnueckue cBoiicTBa. OKUCIUTENbHBIC
cBoicTBa. [IpumMeHeHne pacTBOpOB mepMaHraHaTa Kajiusi B ObITy, B MmeauuuHe. [IpaBuna
XpaHeHus. Mepbl epBOM MOMOIIM MPHU OTPABICHUM KOHIEHTPUPOBAHHBIM PacTBOPOM
nepmanraHara kamus. llepokcun Bomopoaa, wucTopust OTKpbiTusA. [leprunpons.
du3nyecKue, XMMUYECKUE CBOMCTBA. [[puMeHeHe B MEAUIIMHE: KPOBOOCTAHABIMBAIOIIEE
u nesuHpuiupyoomee cpeactBo. Moa: WCTOpus OTKPBITHS, CTPOEHUE, (PU3HYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE.
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bopnas  kucnmora,  OOpHBII  CHOUPT,  AHTUCENTHUYECKas  AKTUBHOCTD.

DU3HUOJIOTUUECKUNA PACTBOP.
JIsnuc. Hamateipusiil cnupt. ['ekcaruaparxinopuaakansius. I'enraruaparcyibdara
LMHKA.
AKTUBUPOBAHHBIN yTOJb.

IIpakTuka
IIpurorosiieHne pacTBopa XJI0pUAa KalablHs ¢ 3aJaHHOW MaCCOBOU JIOJIEH.
«Kunkuii xameneon». PaznoxeHue IepoKcuIa BOJOPOAA.

H202 -OKHUCJIUTEIIb,
BOCCTaHOBUTEIb. PacTBOpeHneno1aBroie, Bcrupre. PacnosnaBanuenoanao.OoeciBeurBa
HHUEPACTBOPANIEPMAHTAHATAKAIUSIAKTUBUPOBAHHBIMYTIIEM.

SAnoBuThIC BemecTsa

SAner. Knaccudukaruss1oBUTBIXBEIIECTB. Y TapHBIHTa3: MPU3HaKnoTpaBieHus. Okasa
HUEe TiepBod momoriu. Prtyth. TokcmuHOCTh mapoB pryTd. COdM PTYTH: KOJOMEJb,
cyJema, mpuMeHeHue B Menuiuae. Mpnmbsak. Ceuner. CoequHeHuss XxpoMa. TOKCUYHOCTh
OopraHu4ecKux pactpoputeneii. [IlpaBuna XpaHeHus S710B B ObITY. Mepbl IEpBOI TOMOIIN
NP OTPABJICHUH. XUMHSI ¥ MCIUIIMHA.

Buorennsblie 3jieMeHTHl W HX COeTMHEHUSI

OO61uit 0630p OMOJOTUUECKON POJTH DJIEMEHTOB-OpPraHoreHoB Yriepoa. Bogopos.
Kucnopoa. Azot. Cepa. @ocdop.

buonornyeckass posib HEKOTOPHIX HEMETAJUIOB, HEOTHOCSIIHUXCS KOPraHOTeHAM

@DT1op.

Xgnop. bpom. Moxa. Kpemuuii. Cernen.

buonornyeckn BakHbIE HEOPraHMYECKHE COEJAMHEHHs HeMmeTrauioB. Kwuciopon.
O3z0n. Boga. Munepanbnbie Boabl. [lepoxcun Bomopona. depMeHTAaTUBHBIE CpPENICTBA
3amuThl opranusma. CepoBogopon. Ammuak. [{ukimoueBuHo0Opa3oBaHusi. MOHOOKCH
azoTa.

Hutpatbl, HUTpUTHL. VYTIekuciwlii ra3. MoHookcun yriepoaa. bydepHbie
cucreMploprann3Ma.l uapokapbonarnasoydepuascuctema.@ocharnasdydeprHascuct
eMa.MexaHu3MOyhepHOToIeHCTBUACHCTEMBI. B3aUMOCBSI3bKPYTrOBOPOTOBOMOTEHHBIX
AJIIEMEHTOB.

Bbuoneopranuyeckasi XuMusi 1 MeIHLHHA

Heopranndeckyio OMOXHUMHUIO MOKHO pacCCMaTpUBAaTh KaK MPUJIOKEHHUE MPUHIIUIIOB
KOOPJMHAIIMOHHOW XMMHH METAIIOB K OMOJIOTHYECKUM MpodieMaM. MeTauisl B OpraHu3
Mep YeoBeKa

buonorudeckas poib«MeETaNIOB KU3HUI

OO6muii 0630p ponu 8-metawioB. Harpumit. Kanumit. Marauii. Kanenwmii. JlanHbie
METaJlIbl paCCMAaTPUBAIOTCS COTJIACHO TIIaHa!

1. Conepxanue B 3eMHOM Kope. BaxkHeilire npupogHble COCTUHEHUSI.

2. Comepxanme ©  (QOpMBI  CYIIICCTBOBAHUS B  JKMBBIX  OpraHHU3Max.
buonoruueckas pois.

3. [IpruMmeHeHne MeTaia ¥ €ro COeAMHEHUN B MEJULIMHE.

4, TOKCMYHOCTH METajllIa ¥ €ro COCAUHEHMUIA.)

OOmuit 0630p ponu 4-MeTaIoB. Kenezo. Maprasnerr. KobanbT.
Menp. 1uHK.

MonubaeH. JlaHHbple METaILTBI paCCMATPUBAIOTCS COTJIACHO ILJIaHA:
1 Copnepxkanue B 3eMHOM KOpE.
2 Baxweiimue MpupoIHbIC COSTMHEHUS.
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3 Conepxanue u (HOpMbI CYIIECTBOBAHMS B JKMBBIX OpraHu3Max. buomoruueckas
pOJIb.

4 TlpumeHeHHe MeTasuia U €r0 COSMHEHHUI B MEIUIIMHE.
DU3HUOJIOTAYECKAs U TTATOJIOTUYECKAS POJIb HEKOTOPBIX JJIEMEHTOB B

opranusme.  8-OneMeHThl. 4-OneMenthl. KomruiekcHble (KOOPAMHAIIMOHHBIC)
COCIMHEHUS PA3NMYHBIX DJIEMEHTOB B OpraHu3Me. OJEMEHThI, OOJE3HH, JIEKapCTBa.
buonornyecku akTUBHbIE MOJIEKYJIBI.

Bona. AMuHOKHCTOTBL. ACKOpOMHOBasKKcI0Ta. OpTOMOJIeKyIsipHasiMeTuInHa. bruon
OTMYEeCKUAKTUBHBICOJIUTOMEPBIBbHOTOrnuecKaspoJbHEKOTOPBIXMETAIIIIOB,HEOTHOCALIUXCS
K«MeTasuiaM ku3auy. Amomunuid. Cepeopo. bapuii. Pryts. CBuHEL.

IIpakruka.

TemaTu4yeckass BUKTOPUHA «XMMHSA U MeIULMHA.
Pdusznueckas XuMusd M1 MeIUIHHA

®dusnonor - 3T0 (QUMKOXUMHK, HUMEKIIHNN JeJ0 C SBJICHUSMH KUBOTO
opranuzma. .M. CeuenoB JKuBble opraHu3Mbl MOTYT CYIIIECTBOBATh JIUIIL OJiaroaaps
UX 3aMeYaTeIbHON CMOCOOHOCTH KUHETHYECKU KOHTPOJIUPOBATh XUMHUYECKUE PEAKIINU
MU TEM CaMbIM TOJABJIATH CTPEMJICHHME K JOCTHXKEHHUID TEPMOJIMHAMUYECKUX
paBHoBecuil. U.B. bepe3sun Xumuueckas TEpMOJMHAMUKA W KUBBIE OPraHU3MBbI
TepMoaMHAMUKA U OPTaHU3MBI.

XUMHUYECKaTNOMOXUMHUYECKaSKNHEe TUKanKaTanu3. depMeHThI-
OMOJIOrMYeCKUEKATATN3aTOPbl. 3HAUCHUEPACTBOPOBIISIOMOTIOTHMUMETATTHBI.

Kucnotno-menounoe paBHoBecue U OydepHble CHCTEMbl OpraHHU3Ma.

AMUHOKUCTIOTHBIE OyepHble cucTeMbl. benkoBbie OypepHbIe CUCTEMBI.

N3meHeHne KUCIOTHO-IIEIOYHOT0 PAaBHOBECHS MPU PA3IMYHbIX 3a00JI€BaHUSX.
MennuuHcKHue MaTepHAJIbI

HeopranndeckueMenuiumHckruemMaTepuainbsl. MeTaisl. Y riiepoaasiemMarepuaisl. Mex
AHU3MBIB3aMMOICUCTBUSMEAUIITHCKUXMATEPHAIOBCOMOIOrHYeCKUMUcucTeMamMu. Bzanmo
JENCTBUS :MaTepUAT-KPOBb,MaTepUal-TKaHb,MaTePUAT-KIETKA,MaTEPUATI-ONOTIOTUMEPHI.

UckyccTBeHHBIE  OpraHbl.  AmnmapaTbl  «UCKYCCTBEHHOE  CEpAIIEe-JIETKOEe»,
«HCKyCCTBEHHasoukay. IcKkyccTBEeHHOECEe P I1IeYeI0BEKAaCaBTOHOMHBIMUCTOYHIUKOMITHTA

HUSL.
Bonpocsl k cemunapam:

1. Mon: wmctopusi OTKPBITHS, CTpOEHUE, PUBNUECKUEH XUMHUYECKHE CBOMCTBRA,
[IPUMEHECHHUE.

2. bopHast kuciaoTa, OOpHBIN CIUPT, AaHTUCENTHYECKAsT aKTUBHOCTb.
3. ®usnonornyeckuii pacTBop. Jlsnuc. Hamateipabiii crimpT.

4. @ypaniinH. AKTUBUPOBAHHBINYTOJb. I oOpunyHuky, macteipu. UXnpuMeHeHue,cB
OMCTBA,CIIOCOOBIXPAHEHUS.

5. Actiupun. [Ipumenenne, papmakomorndeckoe JeHCTBUE HA OPTAaHU3M.
6. AaTnbmoTukm, Knaccudukanus. JucoakTpuos.

/. ApomaTuyeckue Macia U UX JIeCTBUE Ha OpraHu3M. ApoMareparnusi.
8. AcniupuH, Qpu3nyeckne CBONCTBA, UCTOPUS MOTyUCHUS.

9. AHTHOMOTHKY, HCTOPUS OTKPBITHSI.

10. Knaccudukanmst s;IOBATHIX BEIIECTB.

11. Vrapuslii ra3: npu3zHaku otpasieHus. Oka3aHue nepBod MOMOIIIH.

12. PryTb. TokcnaHOCTHIIapOBPTYTH. COTUPTYTH:KAJIOMENIb,CyJIeMa, IPUMCHCHHEBME
nuiHae. Mplbsk. CBuHen. Coe ITMHEeHUSIXpoMa.
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IIpakTuka
HccnenoBanue JIEKapCTBEHHBIX IIPENIAPATOB.

HenoBasurpa«Cnacuted0apHOro». /[enoBasurpaconpoBoXaaeTCANPOBEIEHUEMKAYE
CTBEHHOI0aHAJIN3apacTBOPAKOHKPETHOrOBELIECTBaXUMHUUYeCKuMuMeTonamu. (Bemecrna:
THOCYIb(AT HATPHsI, HOBOKAWH, JAKTaT KajblHs, b-TiI0K03a, MEIHBIN Kyropoc, OpomMua
Kanus, cylb(ar Maruus).

HccnenoBanre TOKCMYHOCTU OBITOBBIX BeliecTB. OCTOPOKHO, NMUIIEBbIE 100aBKH !
Hx nenictBre HAa OpraHu3M.

Pemenue 3aa4 o ob1ieit XuMuu ¢ MEIUKO-OMOJIOTMYECKON HAPaBIEHHOCTHIO.

Konkypc(konuuecTBeHHbIN)uncia pelieHHbx 3agad. CocraBieHue COOpPHUKOB
3aauyvanmxcanoreMe(cpemeHusmMu ). CocTaBIeHUETBOPUECKM X PACUETHBIX3a/1a4II0PA3IH
YHBIMTEMAaM.

JlexapcTBeHHBIE TIpenapaThl, UX BUAbl W Ha3zHaueHHe. KaxIoe IJekapcTBO-
XUMUYECKUI pEaKkTHUB.

MuororpanHsbii Hox. [Iouemy o Hano nepKaTh B INIOTHO 3aKyIIOPEHHOM CKIISTHKE.
«3enEHKa»IIHPacTBOPOPUILIMAHTOBOTr03es1€HOr0. HeoObIuHBIECBOMCTBAOOBIYHOM3EIIE
HKH.

AKTUBUPOBAHHBIN YTOJIb.

JlexapctBa o1 npocTyabl. Butamunbsl CamoienbHbIE JIEKapCTBa.

ACNHpHH WM aUEeTWICAIMINIIOBAsT KUCJIOTAa U €ro CBOMCTBA. UTO Moje3Hee:
aCIUPHH UK yIIcapyH, HypodeH win uoynpoden?

Ilepekuces Bogopoaa u ruaponeput. CBONCTBA NEPEKUC U BOAOPOAA.

ITepmanranaTkanus,MapraHiiOBOKUCIBIMKAINT,OHXKE-

«MapranioBka». HeoObranbiecBoiicTBaMapraHiioBku. KakytoonacHOCTEMOXKETIIPEICTaB
JATbMAapraHIOBKA.

Hyxna nu B pgomamiHed amnrtedyke OopHas

kuciora. Crapple JeKapcTBa, KakK CHUMH

IOCTYIIUTb.

Bonpocsl k cemunapam:

1. Ilepmanranatkanus. Uctopusotkpsitus. DuznueckuecBoiicTBa. OKUCIUTENBH
plecBOMCTBA.l [paBunaxpaneHusinepMmaHaraHaTaKaius.

2. [IpumeHeHre pacTBOpa TMEpMaHTaHaTa Kajausi B OBITY, B MeAHIMHE. Mepbl
[IEPBOM IMOMOILIM MPU OTPABJICHUM KOHLEHTPUPOBAHHBIM PACTBOPOM IE€PMaHraHaTa
KaJIusl.

3. PactBop OpwmnmanTtoBoro 3emeHoro. Ilepokcua Bomopona, HUCTOpUA
oTtkpbITUd. [ leprunpois. @uznyeckue, XuMru4ecKkuecBomcTea. [ [pumMeHeHneBMe IMLIUHE :
KPOBOOCTAHABIIMBAOLIEEHIC3UHPUIINPYIOLIEECPECTBO.

IIpakruka.
[lonyuenne u ¢opma. JlelicTBUe KHUCIOT Ha
OpUITMAHTOBBIN 3€JICHBIN. [llenounoe

paclenieHue JEBOMULIETHHA.

KauyecTBeHHass peaknusi Ha IEPOKCHI  BOAOPOJA.

Onpenenenne BUTAMUHOB B npernaparax

MOJIMBUTAMHUHOB.

XuMHUSA U TPAHCHIOPT — 4 4.

Marepuanbl, KOTOpble€ HCIHOJB3YIOTCS  JIJIi  W3TFOTOBJIGHHMS  aBTOMOOWJICH.
3anpaBoyYHbIC KUAKOCTU (TOILIMBO, MAacia, CMAa3Kd, OXJAXKIAIOIIUE XUIKOCTA U T.IL);
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PE3UHBI - TN HBbI
I/IpCBI/IHOTGXHI/I‘ICCKI/IGI/ISI[CJ'II/IH;HJ'IaCTMaCCBI;OTI[CJIO‘IHOI[CKOpaTI/IBHBICMaTepI/IaJ'IBI(O6I/IBKa,

JAKU U KPaCKH, aHTUKOPPO3UOHHBIE MOKPBITUS U T. II.); KJIEU, TEPMETUKU. DIEKTPOIUT —
ATO YTO-TO 3HaKoMmoe. BeH3WH, KepOCUH U JApyrHe «- HUHbl XHUMHYECKHUE MPOIECCHI,
MPOUCXOAIINE NP IKCIUTyaTallud aBTOMOOMIISL. DKOJIOTUSI U aBTOMOOHIIb.

IIpakruka:

1. Benzun u kepocun Kax pacmeopumeru.

OMNBITHINTOO3HAKOMIIEHUIOCPACTBOPSFOIIUM IS CTBUEMHEPTEMTPOTYKTOB, KAKUTIPE]T
BUIYIIUMH, TIJI0OXO BUJHBI C JEMOHCTPAIMOHHOIO CTOJIa, MOJTOMY HUX JIyYIlle BCEro
CTaBUTh B KauecTBeE JJaOOPaTOPHOM pabOTHI.

a) B MpoOUpKH C OEH3MHOM, KEpOCMHOM U BOJOM HamuBaloT 1o 0,5 M
pacTUTENIbHOrOMAacIanB30aNThIBalOT. MacnopacTBOpseTCABYTIIEBOI0poAax. OTMEUal0TIIyY
IIYIOPaCTBOPUMOCTHBOCH3UHE.

0) B HEeOOJbIINE CTAKAHYUKUA WA (aphOpoBbIC YAIKH C TEMH K€ KUJIKOCTIMU
MOMENIAI0T KYCOYKM TKaHU C TSTHAMHM J>KHpAa W TEPEMENIMBAIOT HMX CTEKISTHHOU
najgoukoir 2-3muH. [locie BBICHIXaHWSA TKaHHW, MOMEIICHHBIE B OCH3WH M KEPOCHH,
OKa3bIBAIOTCSI OUMIIIEHHBIMH OT XKHUPAa.

2. 'openue vicuiux yene8000po0os.

a)CMayuBaIOTIOIOCKU(PUITBTPOBAILHONO yMaruBOe H3MHE, KEPOCUHE,MA3YTEUTIO N
KUTAIOT uX. BemecTBa ropsAT cBeTSIIMMCS IJIaMeHEeM. BwIciine yriieBoIopoJibl MpH
ropeHuu o0pa3yroT KOIMOTb.

0) Ha >xene3nble tuiacTUHKU WM (aphOpoBbIE KPBIIMIKK HAIUBAIOT M0 HECKOJIBKY
Karenb OeH3MHa, KEpOCHMHA U CMAa304HOI0 Macliia WM Ma3yra u nojpkurator. Habmogator
Toxke sBiaeHue. OOpaliaroT BHMMaHHE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3WHA M Ha
CPaBHHUTENILHO TPYJIHYIO 3ar0opaeMOCTh Ma3yTa.

B) B JKeNe3Hylo uinu ¢GappopoByIO JOKEUKY MOMEIIAIOT HEOOJNBIION KycOouyek
napadUHanHarpeBaroTeropiaMeHuropenku. [ lapadgunmniaBurcs,azaTeMroput,00pa3ysaKko
MOTb.

3. Ouucmka 6eH3uHa u KepoCcuHa.

ben3uHukepoCcuHIOCIe3aBOICKOUIIEPETOHKUCOAEPKATIPUMECUHADTEHOBBIXKUCIIO
TUAPYTUXBEIIECTB,0CIOKHAIOMUXUXTTIpUMEeHeHNE. HeOunIeHHBINKEPOCHH, HATTPUMED,
IUIOXO TOJHUMAETCS TO (UTHIIO JIaMIlbl, Ci1ab0 TOpPUT U OBICTpO 0Opa3yeT Harap.
HeouunienHbie TpoIyKThl MOXKHO y3HATh [0 TPSA3HOMY BHY U MAJIOM MTPO3PAYHOCTH.

O4HCTKYPOU3BOIATOOBIYHO,00pa0aThIBassHEPTETPOTYKTHICTIEPBAKOHIICHTPUPOBAHHOM
KHCIIOTOM,a3aTeMIneNIoubto.  HanmBaroTBOOMBITYIOAETUTEIbHYIOBOPOHKY 15—20  MI
HEOUYHUIIIEHHOTO KEepOoCMHA © TpHOaBIAOT 2-3 MJI KOHIEHTPUPOBAHHON CEpPHOM
KUCJIOThl. BOpOHKY 3akphiBalOT MpoOKOM M cMech BCTpAxuBaroT okosnolO mun. Ilpu
ATOM BOPOHKY JepaT MNpOOKOW BHHU3 M BPEMsS OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI
BBIITYCTUTh BBEPX Mapbl JeTy4unx BemiecTB. [locie 3Toro cmecu ar0T paccliouThes, Ha
YTO Takxke norpedyercsa MUHYT 10 wnu jaxke OoJibllie, U MEJJIEHHO CITyCKaIOT HUKHUN
CJIOM KHCJIOTO TYJIPOHA.

OcraBiuiicss B BODOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIIOCOOOM BOJIOH B
tedyeHnel—2 MuH. BomHbI COW CHycKarOT, a KepocuH mpombBaroT S5— 10-
MPOIICHTHBIM pacTBOpoM Iienouu. [locine ciaumBaHMs IIETOYHOTO CJIOS OTMBIBAIOT OT
KEepOCHHA BOJIOM OCTaTKH 1iesnoun(npoda peHondraienHom).

VY6exnarorcst B TOM, 4TO OYUIIECHHBI KEPOCUH OKa3bIBaeTCs 0oJiee MPO3PAuHbIM,
JYYIIEro UMEET IPYTrOu 3amax.
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HanuctkudunbrpoBanbHOKOyMarumnoMenanTKarIMUCX0JHOTOUOYUIIIEHHOTOKEPO
cuHa. O4YMILEHHBI KEPOCUH HCHapseTCs] MOJHOCThIO, HEOUMILEHHBII OCTaBIAET MOCIE
ce0s IATHONPUMECEH.

XumMus ¥ YMCTOTA B I0OMe — 64.

Mpuia. CocTaB, CTpoeHue, NOJyYEHHUE.

CuHTeTHYEeCKHE MOIOIIME CPEICTBA U MOBEPXHOCTHO-aKTUBHBIE BEILIECTRA.
OcHoBHBIEKOMITOHEHTEICM C:IOBEPXHOCTHO-
axktuBHbleBelecTBA(IIAB);BcriomoraTenbHble BELIECTBA: IIETOYHBIE COM - KapOOHAT U
CUJIMKAT HATPUS,HCUTPATBHBICCOTH-
cynbdatudochaTHaTpus;KapOOKCUMETHIIIIEIUIIOI03a, TOJIUBUHUITTUPPOIIUIOH,
XUMUYECKUEOTOCIUBATENH(TIEPCOIIN ); XUMUIECKUEOTOCTMBaTEIH (TIEPEKUCHBO10POIA); D
u3nyeckue (ontuyeckue) oTOenuBarend - (puyopecuupyrolife  COEIUHEHMS,;
aZIcopOLIMOHHbIE KpacuTenu (ylbTpamMapwH, WHJWUTO, CHUHTETUYECKUE OPTraHUYEeCKUe
NUTMEHTHI); Ouom00aBKM  -(pepMeHTHI(JIMIA3kl, TMpOTea3bl ©  Jp.); OTAYILIKH;
AHTUCTATHKHU.

CpenctBabbITOBOMXUMUM-
XUMHYECKUECPEICTBANOYX0y3aCO0CTBEHHOCTBIO:0/1€K 01, TOMEIIEHUSIMU,aBTOMOOUIISIM
n.KcpeactBaMOBbITOBOMXUMHUHOTHOCSATAC3NHPUITPYIOIINECPEACTBA, PEIICTUICHTBIUIIP.CPE
ncta.CpeacTBaOBITOBOMXUMHH, IPUMEHSICMBIC IIIBBIBEICHUSTISTCH.

IIpakTuka
Onpeoenenue pH - cpedvl 6 mwinax u wamnymsx.
IIpucomoenenue mvina U3c8eYKUUCMUPATILHOU COObI.
Buvigeoenue namen c¢ mkanu. Mboina. Cocmas, cmpoeHue,
nonyuenue. CpasHenue cBOUCME Mblld €O  CBOUCMBAMU
CMUPATLHBIX HOPOUKOS.
XuMus ¥ KOCMeTHYeCKHne cpeacrsa — 3 4.

Kocmernueckue wmoromme cpenacrBa.  Kpewmbl.  IleHoMoromue — cpencrna.
OnonackuBatenuu KoHAUIMOHEPHL. ['enn. CocTaB v CBOKCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX
CPEIICTBTUTHEHBI;IPAMOTHBINBBIOOPCPEICTBI UTUEHBI; TIOJIC3HBIECOBETHIMOYX0y3aK0KE
11,BOJI0CAMUUIIONOCThIOPTA. COCTaBUCBOMCTBAHEKOTOPBIXIIPENIAPATOBIUTUEHUYECKOI,JIE
4eOHOW M JEeKOpPaTUBHOM KOCMETHMKH, TPAMOTHOE WX HCIOIb30BaHUE. XUMUYECKUE
MPOLIECCHI, JIEKAIIUE B OCHOBE YXOJa 3a BOJIOCAMH, WX 3aBUBKH, YKIIQJIKU, OKPACKH;
MPABUIIBHBIN YXO[
3aBOJIOCAMH,IPAMOTHOEHUCIIOIb30BAHUEIIPETIAPATOBIIIOKPACKUNYKIIAAKUBOJIOC,0PUEHT
HMPOBAHHEBUXMHOTOO0PA3UH.

J1e3010paHThl U O30HOBBIN «IIUT) IJIAHETHI.
JymucTeieBemecTBaBnapPproMepun, KOCMETHKH, MOIOIITUXCPEICTBaX. DPpupH

preMaciia.CocTas.

Cnoxwnsbie 3¢gupsl. CoctaB, CTpOEHUE, OIYUYEHUE.

[IpakTtuka

N3yuenune coctaBa J€KOPAaTUBHOM KOCMETHUKHU IO STUKETKAM.

Onpenenenne pH- cpeasl B MbUTaX U MIAMITYHSIX.

N3Bneuenne 3¢GUpPHBIX Macel W 3pacTUTEIbHOrO Mmartepuana. Ilepeunas wsra,

€JI0BO€ MaciIo.
[TonyueHue cnoxHbIX 3PUPOB U3 OPTAHUYECKUX COCNMHEHUN. DTUIT MeTaHaT (3amax

poma). M300yTunsTanat (GppyKTOBbIM 3anax).
XuMus 4 iiagera 3emuisa — 4 4.
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XumMudeckuedneMeHThIBOnochepe. Buore HHbIeUBTOPOCTEIEHHBIEXUMUYECKUEDITIEME
HTbl. MakpouMUKpo3JieMeHThL. [ [puunHbIUTPU3HAKMHEJOCTATKABOpPTraHU3MEUeI0BeKa
HEKOTOPBIX  3JEMEHTOB.  buoreoxummueckue  nukibl.  [ukasl  razoo0pa3HbIX
BemiecTB.Ocanounblennkibl. KpyrosoporazoraBouochepe.Cunepanus. Kpyrosoporyriepo
naBouochepe.Kpyrosoporkucnopoaasouochepe.llpakruueckaspadora«KauecTBeHHOCOM
PEAEIIEHUEHEKOTOPBIXTSHKENIBIXMETAITIOBBBOIE». ATMOC(hepakakcBeTOQUIBTP.3aCOPEHHO
cth atMocdepbl. [lpuunHBl HU3MEHEHHS SPKOCTH, IBETa aTMOC(ephl, MPO3PAYHOCTH
uBHANMOCTHATMOC(hephl. DkosiornueckuenpodaeMbiBatMmocepsl. [Tapaukossiiidddext.[1a
PHUKOBBIETa3bl. BTOPOCTENIEHHBIEKOMITOHEHTHIATMOC(EPHI( YTIICKUCTBINTa3,METaH,0KCU B
azora,TponocdepHniiio3zon,xsopdropyrieposnl). [locnencreusinapaukoBorodddexra.
O30HOBBIN HTUT U 030HOBAs AbIpa. [{ukn o3oHa. [IpUurHBI UCTOHYEHUS 030HOBOTOIIMTA.
BemectBa -3arpssHutenu tpomocdepbl. Okcuasl cepbl W xJopa. KwucioTHbie
noxau. XuMuzmnpoueccoB.@oroxumuueckuicMor. PonpsokcrioBa3ora,030Ha, yrapHorora
3a,yIJ1€BOA0POI0BUAIIBIETI0BBOOPA30BaHUU(POTOXUMHYECKOTOCMOra.

IIpakTuka

N3yyeHune KUCIOTHOCTH OCAJIKOB
HccnenoBanre Bo3ayxa Ha COJCPIKaHUE TBEPABIX MPUMECEH (BU3YyaIbHO W TIPH ITOMOIIH
MUKpockoma). JlehuuT mpecHOM BOABI HAa  IUTAHETE.  3arpsA3HCHHE  BOJBI.
KoHIleHTprpOBaHWE TOKCUKAHTOB TI0  OHWOJIOTMYECKMM  Iienodkam. [IpeaesbHO
JOTTYCTUMbIC KOHIICHTPAIIMU BeIIeCTB 68 6ode. O630p 3nauenuti IJ[K no naubonee
ONACHLIM sewecmean. Cmouynvie 800bl.
llepsuunas,emopuunasumpemuyHasoopad omKacmo4HbIx800. Xumuieckuecnocoobwlyoaie
HUA3A2PA3HEHULL(COpOYUsL, HellmPaIU3ayus, Koazyiayus, Cmepuiu3ayus, SKCmpaKyus, 2J1eKm
poxumudeckuecnocoowt). Cunmemuyeckueno8epxHocmuo-
aKmueHblesewecmearak3azpazHumenueuopocgepvl. Ucmounukuouokcuno80203a2psa3HeHu
A6000L.

Onpedenenue cooepoicanusi UOHO8 B8000pooa 6 6ode: pH- Gaxmop 600v1
(uccredosanusi npob 800bl ¢ NOMOWBIO OYMANCHBIX UHOUKATNOPOB).

«OnpeoenenueamMmMuaKauuOHOBAMMOHUABBO0E». IKOIOSUYECKUENPODIeMbLIUMO Che
pot. Ilecmuyuodol. Hncexmuyuowt, eepouyuovl, pyHeuyuovl, pOOeHmuyuovl, HEMAmoyuobl, aka
puyuosl. Komnnexcrnasacucmemazawumoipacmerutl. Humpamviunumpumeor. Uxenusnuenaop
2aHUIMYETI08EKd.

«Onpeoenerue OMHOCUMENLHO20 KOIUYECE8a HUMPAmos 8 noueey.

«Onpedenenue MANCENbIX Memannos 8 noyee(oHo8 Meou
08YXBANEHMHOU, CRUHYA) ». DKON02UYECKULLMOHUMOPUHE. 3a0aUUIKON02ULECKOLOMOHUMOPU
Hea. Xumuueckueubuonocuieckuememoovlananusa. buounouxayus. ®umounouxayus. Xumu
YyecKkuememoOblKOHMPOJis.

«Oyenka 3azpsasHeHUss 6030YXa NO COCMOAHUIO X80U  COCHbLY. Memoosl

MOHUMOPUHEA B030YUIHOU CPeObl.
«Oyenxa 3a2psa3Henust 6030yXa N0 COCMOSHUIO X80U COCHBLY.
«Onpeodenernue yucmomsl 6030yxXa NO TUMAUHUKAM.
« CHe2-uHOUKamop 4ucmomol 6030yXax.
«Onpeodenernue 3anvlIeHHOCIU 8030YXa».
«Oyenxa yucmomol ammocpeproco 8030yxa no @enuduHe
ABMOMPAHCNOPMHOU  Ha2py3Kuy. Memoovl MOHUmMOpuUHea B030YUIHOU

cpeobi.
«Pacmenus-unouxamopust n1000poous nouey.
«Pacmenus-unouxamopul KUCIOMHOCMU NOYBY.
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«PacmeHuﬂ-quuKamopbl 6800HO20 pesicuma no4er.
((OpZClHOJZ@I’lWlM’i€CKM€ nokazameju 600bly.

«Kecmxocmb 600v1». Memoodvl moHumopunea 600Hou cpeowvl. «Hccredosanue

8000NPOBOOHOU BOObLY.
Hayuno-uccienoBateabcKasi MPOEKTHAN 1eSITEJILHOCTh- 4 4.

Teopus. Ilonsatue npoekrta. TUnbl NPOEKTOB, OCHOBHBIE JTAllbl BBITIOJHEHUS
npoekta. Kpurepun oueHUBaHUSI BBITIOJHEHUS U 3alIUThI MPOEKTOB. Co31aHuEe MPOEKTa
OCYIIECTBIIAECTCA MOCIEAYIOIUM 3TallaM:

Omnpenenenue mpoOIeMbl;

AKTyanusanus Tem;

Br16op o0bekTa n3yueHus;

[TocTanoBka 11es11 1 3a/1a4;

[TonGop marepuana;

Br160op MeTo/10B nccae10BaHuS;
[IpoBenenne s3KCepUMEHTALHON padOThI;

Odopmnenue paboThI;
3amuTa MpoeKTa, mpeCTaBICHUEe Pe3yIbTaTOB.

IIpakTuka
BrlInonHEeHrEe MPOEKTOB C UCIOJIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHUN. 3aniuTa
IIPOEKTOB.
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4. ®opMbl KOHTPOJISI M MOJIBEIecHUE HTOT0B Peain3aluu J0NO0JHUTEIbHOI
001meodpa3oBaTe/IbHON 001Iepa3BUBaIOLIEH IPOrPaAMMbI

JUis oTCleKUBaHMs PE3yJIbTATUBHOCTH 00pa30BaTENILHOIO Ipoliecca M0 Mporpamme
«XHUMHS B 5KM3HU YEJIOBEKA» UCIIONB3YIOTCS CIAEAYIOLINE BUIbI KOHTPOJIS:

- TpeABapUTEIbHBINKOHTPOIB(MPOBEPKA3HAHUN yUaIIMXCSIHAHAYAIbHOMATAINIEOCBO
eHusilIporpammel)-BX0IHOE TECTUPOBAHHUE;

- TEKyIIM KOHTPOJb(B TEUEHHE BCErO CpOKa pealu3aluud I[pPOrpaMMbl);
UTOTOBBIMKOHTPOJIb(3aKIIIOUUTENbHASTIPOBEPKA3ZHAHUI, YMEHU, HABBIKOBIOUTOT AMPEAIIN3
aruulIporpammsi).

DopMblI aTTECTALMM

- caMocTodTeNbHasg paboTa;

- TECTUPOBAHUE,

- TBOPYECKHE OTYETHI;

- y4acTue B TBOPUYECKMX KOHKYPCax U IIPEAMETHOMN OJIMMIIAAJIE [10 XUMUU;

- MpEe3eHTalys U 3alNATA IPOEKTa.

Texkymui KOHTPOIb:

dopMaMu KOHTpPOJS YCBOe€HHUS yueOHOoro wmarepuana IIporpamMmbl sBISIOTCS
OTYETHI MO MPAKTUYECKUM paboTaM, TBOpUYECKHE PAOOThI, BHICTYIUJICHUS Ha CEMHHApax,
co3JaHue IMpe3eHTauuu 1o TemMe U T. A. OOydarouiuecs BBIMOJIHSIOT 3aJaHUS B
UHIUBUIYaJbHOM TEMIIE, COTPYIHHYAs C IE€JaroroM. BBIIIOIHEHUE IIPOEKTOB CO31A€T
CUTYaIMIO, IO3BOJISIIONIYIO PEaTU30BaTh TBOPUECKHME CHIIBI, OOECIEUUTh BBIPAOOTKY
JMYHOCTHOTO 3HAaHHUS, COOCTBEHHOTO MHEHUS, CBOETO CTHJIS JEATENbHOCTH. BKitoueHue
o0yyarouMxcs B pealbHyl0 TBOPUYECKYIO JEATENBHOCTb, MPHUBIIEKAIOIIYI0 HOBU3HOW U
HEOOBIYHOCTBIO  SABJIAETCS  CTUMYJOM  pa3BUTHs  I03HABAaTEIbHOIO  MHTEpeca.
ONHOBPEMEHHO pPa3BUBAIOTCS CHOCOOHOCTH BBIABIATH MPOOJEMBbl U  pa3peuniarb
BO3HMKAIOIIUE IPOTUBOPEUHS.

Ilo OKOHYaHMM KaXZOW TEMbl NIPO BOAUTCA HUTOTOBOE 3aHATUE B BUIE

TEMaTUYECKOTO TECTUPOBAHMUSL.
Hrorosas arrecranus IpeyCMaTpUBacT BBIITOJIHEHUE UHIUBUYAJIbHOTO IIPOEKTA.
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5. Omnucanue y4e0HO-METOAMYECKOI0 W  MATEPHAJIbHO-TEXHHMYECKOI'O
o0ecneyeHust 00pa3oBaTebLHOIO MpoLecca.

Y4eOHO-MeTOANYECKOE 00ecleYeHHne TPOrpaMMbl

Meronuka oOydeHHs MO HporpamMme «XHMHs B OBITY» COCTOUT W3 COYETaHUs
JIEKIITMOHHOT O M3JI0KEHHUS TEOPETUYECKOTO
MaTepragaCHarIs AHbIMIIOKa30MUJUTIOCTPUPYIOIErOMaTEPUATTANTTPUEMOBPEIEHUATIPAKTH
yeckux  3amad.  OOywaromiuecs — 3aKpeIUISIOT — TOJyYeHHbIE  3HaHUS  MyTEM
CaMOCTOSITEJILHOTO BBINIOJIHEHUS MPAKTHYECKUX paboT. [ns pa3BUTHS TBOPYECKOIO
XUMHUYECKOTO MBIIIJIEHNS U HAaBBIKOB aHAJIUTHUYECKON AEATEIBHOCTH NENAror MPOBOJUT
CEMUHAphbl, 3aHATUS IO NPE3EHTAIMM TBOPUYECKHX U MPAKTHUYECKUX pabOT, MO3TOBBIC
IITYPMBI, UHTEJUIEKTYaIbHbIE UTPHI.

MarepuajibHO-TeXHHYECKOe o0ecredeHne NporpaMmbl

OpraHuzallMOHHBIE  YCJIOBHUS, IO3BOJSIOIIME  pEANM30BaTh  COJEPIKAHHE
JIOTIOTHUTENIBHON 00pa3oBaTeNbHOW MTpOrpaMmbl «XHUMHSL B OBITY» MpeAnosararoT
HaJIU4Me:

- IOMENICHUS, YKOMIUIEKTOBAHHOTO CTaHAApPTHBIM Y4YeOHbIM 0O0OpYyAOBaHUEM U
MeOeNblo(JIoCKa, TapThl, CTYJbs, MIKA(bl, 3JIEKTpooOecrneueHne, BBITSXKHON MmIKad,
paKoBHHA C XOJIOJHOM BOJIOTIPOBOIHOM BOAOM).

- Heob6xoanmbIxX AJi SKCIEPUMEHTOB 000PY10BaHUS U PEAKTHUBOB.

- MyJIBTUMEAUHHOT0000pyA0BaHUSA(KOMIIBIOTEP,HOYTOYK, IPOESKTOP, PII31II -
KapThl,3KpaH,CpeICTBATEIIEKOMM YHUKAIUH (JIOKAJIbHBICIIKOJIbHBIECETH, BBIXOJBUHTEPHET)
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