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1 IlosicHuTeJBbHASI 3aNMCKA
HamnpasienHocTs [IporpaMMbl €CTECTBEHHOHAYYHAs
Ypoenb ocBoeHus [IporpamMmel - 6a30BbIi

1.1. AKTyaabHOCTH H 0CO0EHHOCTH MPOrPaMMBbI

Cuctema oOmiero oOpa3oBaHHs HE BCErJa MOXKET 00eCIeYUTh OO0yJarOUUXCs TaKHUM
ypOBHEM 00pa3oBaHMs, KOTOPBIM OyneT IOCTATOYEH [UIs peaju3alli MX CIOCOOHOCTEH B
BbIOpaHHOU cepe nesrenbHOCTH. IIporpamMma BHEYPOUHOU NEATETBHOCTH «XHUMHS B OBITY»
(manee - Ilporpamma) HampapiieHa Ha pa3BUTHE M GOPMUPOBAHHE Y 0OYUAIOIIMXCS [EIIOCTHOTO
IIpe/ICTaBICHHUs] 00 OKpPYXKAIOLIUX BELIECTBaX Ha OCHOBE IOJYYEHHBIX XMMMUYECKUX 3HaHUU. B
xone peanusauuu [Iporpammbl, oOyyaromiyecs COBEPILIEHCTBYIOT CBOM YMEHMSI U HAaBBIKU B
pELICHUH MPAKTUYECKUX 3ajay, YTO CIOCOOCTBYET Pa3BUTHUIO Y HUX JIOTHUYECKOI0, MHKEHEPHO-
TEXHUYECKOTO M DKOJIOTUYECKOro MblnuieHus. Ha npumepe xumuu, ydamuecs MOJIy4aroT
MpeJICTaBICHUsT O  MeToJaxX IO3HAHWS, XapaKTEepHBIX Uil  €CTECTBEHHBIX  Hayk
(3KCTIEpUMEHTAIIBHOM M TEOPETUYECKOM )

[Ipenycmotpennass IlporpamMmoil peanusanus MEXKIPEIMETHBIX CBS3€M IMO3BOJIMUT
00yyaroUIMMCsl OCYILIECTBUTh MHTETPALIUI0 UMEIOIINXCS MPEACTaBICHUN B LIEJIOCTHYIO KapTHUHY
MHUpa, a TPAKTHYECKUE 3aHATHS W TPOCKTHAs JEATEIHHOCTh COBEPIICHCTBOBATH YMEHUS W
HaBbIKM, HEOOXOIUMBIE IJIsi TMPOBEICHHS HCCIEIOBaHMs, COIMOCTaBIIEHUS (DaKTOB, aHaIM3a
MOJIyYE€HHBIX Pe3y/bTaToOB, pabOTHI C MPUOOPAMU U PEAKTUBAMH.

Bnagenue 3HaHMSMH O XUMHUYECKMX BEIIECTBaX MOIYT O0O0€CeYuTh TI'PaMOTHOE
OTHOIIIEHHE K TPHUPOJEC U K COOCTBEHHOMY 370pOBbI0 0e3 HaHeceHus ymepOa. [losTomy 3HaHMe
BO3MOXHBIX TIOCJIEICTBUN BO3JAEMCTBHUS pa3IMYHOIO pOJIa XMMUYECKHMX COEAMHEHUH Ha
OpraHM3M YeJOBEKa CTAaHOBUTCA HEOOXOAMMBIM HE TOJIBKO JJIS Bpayeil, HO M I KaxXJ0To
YelioBeKa.

3HaHUd, TOJlyyaeMble B IIKOJIE MO XUMHUHU, BO3MOXHO U HEOOXOIMMO TPaMOTHO
MPUMEHSATh U B TMOBCEIHEBHOM >kM3HM. [lo3HaBas OCHOBOMOJArarolue 3aKOHbl XHMHH,
oOyuaroniyecs: 3HaKOMSITCSI C COCTaBOM M CBOMCTBaMH Pa3IUYHBIX XUMUYECKHUX BELIECTB, Kak
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIKE B 4YEJIIOBEYECKOM OpraHu3Me, TaKk M Mpu
HE3aBHCHMOM BHeLIHEM Bo3JeicTBUU. [IIKONbHUKY y3HAIOT, KAK UMEHHO 3TH BEIIECTBA BIUSIOT
Ha TPOILIECChl KU3HEACSITEILHOCTH OpPraHM3Ma U Ha caMy KH3Hb 4YeJOBeKa - 4TO IMOJIE3HO U B
KaKHX KOJIMYECTBAX, a YTO MOXKET OKa3bIBaTh OTPUIATEIILHOE BIHSHUE.

[Iporpamma «Xumust B ObITY» 3HAKOMUT 00YYaIOIIUXCSI ¢ KOMIUIEKCHBIMU MpoOIeMamMu
U 3a/1la4aMu, TpeOYIOIMMHU CUHTE3a 3HAHUH 10 psay mpeamMeToB ((husnka, OMOI0THUs, IKOJIOTHUS,
reorpadus, UCTOPHS).

DKOJIOTHYECKHE 3aJayu: aHajdu3 HM3MEHEHHIl B OKpYXKaloUlell cpele U OpraHu3alus
CBOETO BJIIMSHUS HA CUTYaIHI0, GOpPMUPOBAHUE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

duznyeckue 3a1adyu: U3ydeHHe (PU3NYECKUX CBOMCTB BEUIECTB, (DU3HUECKHUE METObI
aHaJlM3a BeIlecTBa.

Hcropuueckue 3a1aun: HUCTOPUUECKHUE CBEICHUS O BIMSHUM XUMHUH Ha )KU3Hb YEIOBEKa.

buonoruueckue 3anaun: U3y4eHHE XMMHUECKOTO COCTaBa 0OBEKTOB )KHUBOW IPUPOIBI.

Nudopmaruka - mnouck wuHpopmanuu B HWHTepHere, co3zmaHue u odopmiieHue
IIpe3eHTaIMi, paboTa B TEKCTOBBIX U TAOJUYHBIX PEAAKTOPAX.

Conepxanue IIporpamMmbl 3HAaKOMUT OOy4alOIIMXCS C XapaKTEPUCTUKON BEIECTB,
OKpYXKaloIMX Hac B OBITY: BOJIa, IOBAPEHHAs COJIb, MTUIIIEBAs CO/IA, C BEIIECTBAMHM, U3 KOTOPBIX
ClleNaHbl MOCYy/a, CIWYKHM, KapaHJalu, Oymara, CTpOMTEIbHblE MaTepHalibl, aBTOMOOMIIbHAS
TEXHHKA, IEKapCcTBa U T. TI.

Takue Tembl kak: «Boma», «lloBapennas comb», «Crnmukm», «bymara» maroT
BO3MOJKHOCTh aKTyaJIM3allUM 3KOJOTMUYECKMX 3HaHUHM oOywaromuxcs. [IpakTuueckue 3aHATHS
CIOCOOCTBYIOT (POPMHUPOBAHUIO CHEIHMATIBHBIX YMEHMH M HAaBBIKOB Pa0OOTHI C BEIIECTBAMH U
o00opyI0BaHUEM.

IIpoexTHble paboOTHl, TEeMaTWKa KOTOPBIX MpUBOAUTCA B IIporpaMme, MO3BOJIAT
copMHUpoBaTh y 00y4aromuXcs yMEHHE CaMOCTOSATENIbHO PHOOpETaTh U MPUMEHSTh 3HAHUS, a
TaKKe Pa3BUBAIOT UX TBOPUYECKHE CLIOCOOHOCTH.



12. Ileparornyeckas uesaecoodpasnoctsb IIporpamMmmsl

[lenaroruueckas nenecoobpasHocts [IporpamMmel 3aKiIrodaeTcs B TOM, YTO B Ipoliecce
00y4eHHs CO3AaI0TCS YCIOBHS K (POPMUPOBAHUIO Y 00YJAIOLITIXCS
LIEJIOCTHOM KAapTUHBI MHUpPA, BOCHUTAHMIO JIIOJEH TBOPUYECKMX M KOHCTPYKTHBHO MBICIISAIINX,
FOTOBBIX K PEIICHHUI0O HECTAaHJAPTHBIX >KM3HEHHbIX 3anad. Ha 3anstusx no Ilporpamme
dopmupyroTcss yMmeHuss Oe3omacHOro OOpalieHHss C BEIIECTBAMH, HCIOJb3yeMBIMH B
IIOBCEIHEBHOM JKU3HH, 3aK/IaJbIBAlOTCS HOPMbI 3JI0pOBOro oOpa3a XKHU3HU. 3HAKOMCTBO
oOyJaromuxcss ¢ XUMHUYECKUMH BEIIECTBAMH, M3 KOTOPBIX COCTOUT OKPYXKAIOIUH MUp,
MIO3BOJISIET PACKPBITh BAYKHEHININE B3aUMOCBS3M YEJIOBEKAa U PA3JIMYHBIX BELIECTB B CPEE €ro
oOUTaHMSL.

13. OrauunresibHble 0codeHHocTH [IporpaMmbl.

[IporpaMma uMeeT NPUKIAAHYKO HAIlPaBICHHOCTb U CIYXHUT Uil YJOBJIETBOPEHMUS
MHIUBUAYAJIbHOTO MHTEpeca 0Oydyaromuxcs K M3yYeHUI0 U NPUMEHEHUIO 3HAaHUU 10 XUMHUH B
noBceqHeBHONM ku3HU. B Ilporpamme craBuTcs 3amada  HEOOXOJAMMOCTH OOECHEYUTh
XMUMHMUYECKYI0 T'PaMOTHOCTh B HAIPABJIEHUU COXPAaHEHUS 3/I0POBbS, KaK 3aJI0Ta YCIEUIHOCTH
YeJI0BEKa B KU3HU; JIae€TCSl MOHATHE O JIGKAPCTBEHHBIX BEIIECTBAX U MEXaHM3MaX UX JIEHCTBUS
Ha opraHu3Mm uenoBeka. Coxepxxanue IIporpaMmsbl ompenensieTcss ¢ Y4€TOM BO3PAaCTHBIX
0COOEHHOCTEN O0yJaroImMXCs U X WHTEPECOB B OOJACTH TO3HAHUS MHUpa, K camoMmy cebe,
KHU3HU B I1€JIOM, a TaK)K€ C YUETOM IICHXOJIOTO-TIEIarOTHYECKUX 3aKOHOMEPHOCTEH O0yUeHHs U
(dbopMHUpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHWM M BUJIOB MMO3HABATENbHOMN JiesTenbHOCTH. Ocoboe
BHHUMaHUE yJensercs GOpMUPOBAHUIO IKOJIOTUYECKUX 3HAHUN 00yUYarouXCs.

14. Heanb u3anauu Ilporpammsl

Heab: popmupoBanue y oOyyaromuxcs IIyOOKOr0o M yCTOMYMBOIO MHTEpeca K MUY
BEIIECTB U XUMUYECKUX MPEBpAIIEHHUH, TpHOOpeTeHre He0OXOJUMBIX MPAKTUYECKUX YMEHUHN U
HaBBIKOB IIPOBE/ICHUS 3KCIIEPUMEHTOB.

3agaum:

Ooyuaromue:

- pacHMpeHHe Kpyrozopa oOyqaroumxcs;

- MOBBIIIEHWE MX MHTEpeca K XUMHUHU M Pa3BUTHUE BHYTPEHHEH MOTHBAILMM Y4EHUS
yepe3 (OpMUPOBAHME NPEACTABICHUH O COCTaBE€ M CBOMCTBAX XMUMMUYECKMX BEIIECTB U
MaTepHalIOB, OKPYKAIOIINX Y€JIOBEKA B IOBCEAHEBHOM XKU3HU U METULIMHE;

- pacmMpeHue M yriyOneHue 3HaHUN 0OydaroIMUXCsl O POJIM XUMUYECKUX 3JIEMEHTOB
U HUX COEAMHEHUM B JKU3HEIEATENBHOCTM OpraHu3Ma, O BaXKHEHIIMX XUMHUYECKHX
IIPEBpAILEHUX, JSKAIIMX B OCHOBE MeTa00Ju3Ma, O NIPUMEHEHUH B MEIULIMHE HEKOTOPBIX
HEOPraHU4eCKUX U OPraHUYECKUX BEIIECTB;

- pacmiMpeHMe U YriayOjieHue 3HaHUN OOydaroluXcs IO OBJAJCHHI0 OCHOBAaMHU
METOJIOB [IO3HAHMS, XapaKTePHbIX JUIS €CTECTBEHHbIX HayK (HaOJroAeHue, CpaBHEHME,
IKCIIEPUMEHT, U3MEPEHUE);

- IOArOTOBKa OOYYalOLIUXCS, OPUEHTUPOBAHHBIX Ha XUMHUYECKUH MNpoduib
00y4eHHus1, K yCBOCHHUIO MaTepHrasia MOBBIIEHHOTO YPOBHS CI0KHOCTHU M0 XUMUHU.

Pa3zBuBarommue:

- (opmMHupoBaHHME CHENMANbHBIX YMEHHMH W HaBBIKOB pabOThl € XUMHYECKUMHU
BElIeCTBaMU U MaTepHajlaMH B ObITY M HCIOJIb30BAHUS MOJYYEHHBIX 3HAHUN Ha MPAKTUKE;

- pa3BUTHE TBOPYECKUX CIOCOOHOCTEM W yMEHMH ydalluxcs CaMOCTOSTEBHO
npuoOpeTaTh M MPUMEHATh 3HAHUS Ha MTPAKTUKE.

Bocnurareabnsie:



- BOCIMTAHME HKOJIOTMYECKOU TPAMOTHOCTH U XUMHUYECKOH KYJIbTYpBI TP 00palieHnn
C BEIIECTBAMY;

- BOCIMTAHMUE YMOLMOHAIBHO- IEHHOCTHOI'O OTHOILLIEHHUS K OKPYXKAIOIIEMY MUDY;

- OpHEHTAIMs Ha BBIOOP XMMHKO-OHOJIOTHYECKOTO PO QHIIS.
15 Anpecar Ilporpammbi
[Iporpamma axtyanbHa juist oOydatomuxest 9, 10, 11 xmaccos (15-17 ner). Ha 00yuenue
no IlporpaMMe NMpUHMMAIOTCS BCE JKENAIOIIME, MMEIoIKe 0a30BBIE 3HAHUS MO0 XUMHUH U HE
MMEIOIINE TPOTUBOTIOKA3aHUH 10 3/I0POBBIO.
1.6. ®opMbI U pe:KUM 3aAHATHIA.
®opMBbI OPraHu3aluy Y4eOHOr0 3aHATHUS
- JIEKUMOHHO-CEMHHAPCKOE 3aHSATUE;
- TMPaKTUYECKOE 3aHATHE;
- Oecena;
- KOH(epeHuus,
- wrpa.
®opMbI Opranu3anuu 00pa3oBaTeJbHOI0 Mpolecca - TpPynoBasi, HAWBUIyaTbHAS.
Conepxxanme [IporpamMMbl  Tpenrnosaraer pasHOOOpa3HbIE BHUIBI  JEATEIHHOCTH
oOyuaronuxcs: 0ecefipl, JUCKYCCHUH, TPAKTUYECKHE U JJabopaTOpHbIe pabOThl, CAMOCTOSITEIIbHbBIE
MPOEKTHBIE paOOTHI C UCTIOIH30BAHNEM PA3IIMYHBIX HCTOYHHKOB HH(POPMAIINH.
I'pynnoeasa (Gecena 3BpUCTHYECKAs, 3aIIUTa MTPOEKTOB, TAOOPATOPHOE 3aHATHE, JICKITHS,
OJIUMITHAJIA, OTKPBITOE 3aHATHE, IPAKTUIECKOE 3aHATHUE, TPE3CHTAIHS, CEMHHAP).
Hnoueuodyanvnan (Habmonenue, oTpaboTKa HaBBIKOB PELICHUS MPAKTUYECKUX 3a/1a4).
JlexmoHHO-ceMUHapcKas ¢hopMa MpoBEACHUS YUYEeOHBIX 3aHATUN MO3BOJIAET PACIINPUTH
U yrIyOUTh 3HAHHMS O XUMHMYECKUX BEIEeCTBaxX, MPUMEHSIEMBIX B OBITY, CTPOUTEIHCTBE,
MeaunuHe © T.4. CeMuHapbl CIOCOOCTBYIOT TOBBIIIEHHIO YPOBHS CaMOCTOSITEIbHOCTU
oOyuaronuxcs B YCBOGHMM Marepuaja U Hpu padoTe ¢ JOMOJHUTENbHBIMU HCTOYHHUKAMHU
unpopmanuu. [IpakTuyeckue 3aHsATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CIICHUATBHBIX YMEHUN U
HABBIKOB pabOThl C XUMUYECKMMHU BellecTBaMu U 00opyaoBanueM. Co3/iaHue MpoeKTHBIX padoT
0 OTAeNbHBIM TeMaM [IporpaMMbl TO3BOJISIIOT  Pa3BUTh TBOPYECKUE CIIOCOOHOCTH,
chopMUpOBaTh Y 00YYAIOIIUXCS YMEHUSI CAMOCTOSITENIbHO IPUOOpETaTh 3HAHMUSL.
Wurerpanus: mnporpamMma yriayOnser 3HaHHS 1O OWOJIOTHH, XUMHH, SKOJIOTHH,
MEUIMHBI, TICUXOJOTHUU. VITOrOM yCBOEHUSI IPOTpaMMBI SIBJISIETCS 3al[UTa MPOEKTA.
Pexxum 3ansTuii:1 paza B Hegemo no 1 vacy.
1.7. Cpoxk peanu3anuu [IporpaMmmsl.
Cpok peanuzanuu nporpamMmmbl - 1 roxa. OOmee KoOJIM4YeCTBO Y4eOHBIX 4YaCOB,
3alJIaHUPOBAHHBIX HA BeCh NMepuoja o0yuenusi: 34 Jaca.
18 Ilnanupyemble pe3yabTarbl ocBoeHusi IIporpammsbl.  O0pa3oBareibHbIe
pe3yJbTaThl:
[Tocne 3aBepuienus o0ydenus no [Iporpamme obydaroniuecs: OyayT 3HATH:

- COCTaB, CBOWMCTBa, 00JACTH MPUMEHEHHs HauboJice PaclpOCTPaHEHHBIX BEIIECTB H
MaTepUaioOB M YMETh MPHUMEHATh HMX [0 HAa3HAYEHHWIO, COOJIoAas TpaBuiIa OE30MacHOTO
oOpallleHus ¢ HUMH,

- pOJIb XUMHUYECKHUX DJICMEHTOB U UX COCTUHCHUN B )KH3HEIEATCILHOCTH OpraHu3Ma,

- BaXHEHWIIME XMMUYECKHUE TTPEBPAIllCHUS, JISKAIINE B OCHOBE METa00IM3Ma;

- HEKOTOpbIC HEOPTaHMUYECKHE U OPraHUYECKHE BEIIECTBA, IPUMCHSIEMbIC B MEIUIINHE.

[Tocne 3aBepuieHus: 00ydeHus mo [IporpamMme oOydaromirecs OyayT yMeThb:

- COCTaBJIATH CXEMbI OCHOBHBIX KPYrOBOPOTOB OHOTEHHBIX JJIEMEHTOB B IPHPO/IE,
00OCHOBBIBATh POJIb KaXJOTO B COXPAHECHUH TMPUPOJHOTO PABHOBECHUS, AHAIM3HPOBATH
MPUYUHBI M TIOCTICICTBHS €0 HAPYIICHHUS;

- TIPOBOJHUTH XUMHUECKHI 3KCIIEPUMEHT MO OOHAPYKCHUIO KATHOHOB M aHUOHOB B
pacTBopax;



-c0o0Ir01aTh

IpaBujIa

0e30macHOCTH  TIpH

BEILIECTBAMU U CPEJICTBAMH OBITOBOM XUMUU;
-COCTaBJISITh OTYET O MPOJICTAHHOM SKCIEPUMEHTE;
-IIPUMEHSATH BEIIECTBA 110 HA3HAYEHUIO;
-pemaTh 3aJa4M pa3InyHON CTEIEHH CIIOKHOCTH: KaK TUIIOBBIE, TAaK U KOMIUIEKCHBIE;

-pa3BUBaTh COOCTBEHHYIO HHUIIMATHRY U TIO3HABATEIHLHYIO aKTUBHOCTD IIPH PEIICHUN
Pa3IMYHBIX BOIIPOCOB U MPOOJIEM B XUMUHU.

JUi1  MoHMTOpHHra
[Iporpamme «Xumus B ObITY» UCIOJIB3YIOTCS CIIEIYIOIINE BUJIbI KOHTPOJIS:

Pe3yJIbTaTUBHOCTH

oOpatieHuu

00pa3oBaTEILHOTO

JICKApCTBCHHBIMUA

mnmponoecca 110

* IPEIBAPUTEIbHBIN KOHTPOJIb (IPOBEPKA 3HAHUH Y4alMXCs HAa HA4aJbHOM dTare
ocBoeHus [IporpaMmel) - BXOJHOE TECTUPOBAHMUE;
* TeKYILLUH KOHTPOJIb (B TEUEHUE BCEro cpoka peanuzanuu [Iporpammsl);

* UTOTOBBIA KOHTPOJIb (3aKJIFOUUTENIbHAS TPOBEPKA 3HAHUM, YMEHUHN, HaBBIKOB I10
uroraMm peanuzanuu [Iporpammer).

2.1

2. Copepxanue [Iporpammsl

Y4eOHblii (TeMaTH4YeCKHUil) MIaH

Ne | HasBanme pasgena KonuvecTBo yacos ®opma arrecranmu/
Bceero | Teopus NPaKTHKA KOHTPOJI
1 Ucrtopus 2 1 1 BxomHoe
B3aMMOOTHOIICHUN TECTHUPOBAHNE
YeJ0BeKa U MPUPOIbI
2 CBOMCTBA BEIIECTB 2 1 1 TECTUPOBaHUE/ OTUET
o MPAKTUYECKOM
pabote
3 [Touemy u Kak | 2 1 1 TECTUPOBaHUE/ OTUET
MIPOTEKAIOT 1o MIPAKTUYECKON
XUMHYECKUE PEaKINH pabote
4 Boma 2 1 1 TECTUPOBaHUE/ OTUET
o MPAKTUYECKOU
pabote
5 Yucrtele BeliecTtsa U | 2 1 1 TECTUPOBaHUE/ OTUET
CMECH B  JKHU3HHU 1o MIPAKTUYECKON
YenoBeka pabote
6 [ToBapennass conmb u | 2 1 1 TECTUPOBaHUE/ OTUET
caxap o MIPAKTUYECKON
pabore
7 XUMHS TUIIH 2 1 1 TECTUPOBaHUE/ OTYET
o MIPAKTUYECKOU
pabote
8 Crinuxu 2 1 1 TECTUPOBaHUE/ OTYET
o MIPAKTUYECKOU
pabore
9 bymara 2 1 1 TECTUPOBAHUE/ OTUET
o MPAKTUYECKOU
pabore




10 | Xumus u|ll 1 TeCTHUpOBaHUE/

CTPOUTEIHCTBO OTYeT
MpaKTU4e
CKOM
pabote
11 | Xumwusg u MeguiHa 1 1 TeCTUpOBaHUe/
oTYeT
MIPaKTUYC
CKOM
pabote
12 | XuMmus u TpaHCHIOPT 1 1 TeCTUpOBaHUe/
oT4eT
1o
MIPaKTHYe
CKOM paboTe
13 | Xwumus u uyucrora B | 1 1 TeCTUpOoBaHue/
oMe OTYeT
MIPaKTHYEC
CKOM
pabote
14 | Xumus u|l 1 TeCTUpPOBaHUE/
KOCMETHYCCKHE oTYeT
CpeacTBa o
MpaKTuye
CKoM paboTe
15 | Xumus u muasera | 4 2 2 TecTUpoBaHue/
3emuis OTYET
MpaKTuye
CKOM
pabote
16 | Hayuno- 7 2 5 3amuTa IpoeKTa
HCCIIeZIOBaTeNbCKast
MIPOEKTHAas
JesITeTbHOCTD
34 34 13 21

2.2. Copnep:xkanue IIporpammsl

BBenenne

OO6mue mpaBuia padoTel B XUMHYECKON nmabopartopun. TexHuka 0e30MacHOCTU MPHU
pabote B xumudeckoit maboparopun. OkazaHue MEPBOM MOMOIIM PU HECUACTHBIX CIIydasiX.
[IpaBuna paboThl € KHUCIOTaMH, IeJIOYaMH, JETyYMMHU BellecTBamu. HarpeBarenbHbie
mpuOOpPHl U MpaBmiIa paboThl ¢ HUMHU. XUMHUYecKas Mocyaa o0Iiero HazHaueHus. MbITbe U
CYIIIKa XUMHYECKOHN TIOCY/IBI.

Ponp xuMumM B KU3HU 4YelOBEKa M pa3BUTHH denoBeuecTBa. O030p BakHEHIIUX
KJIACCOB COEIMHEHHUH, HCIOJIb3yeMbIX UYEJIOBEKOM. XHUMHS -TBOPEHHE TMPUPOIBI H PYK
YenoBeKka. XUMUs BOKPYT Hac. XMMHUYECKHE BEIIECTBA B MOBCEAHEBHOM KU3HU YeJIOBEKa.

Ilpakmuxa:

IIpuemvl obpawenus ¢ HazpesamenbHbLMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800AHASA
OaHs1) u Xumuueckou nocyootl obwe2o Ha3Ha4eHus.

Cocmasnenue mabauy, ompaxcarowux KiacCUupuKayuio eewecms, u3eomosieHue
SMUKEMOK HEeOP2AHUYECKUX Geujecms, COCmaegienue CRUCKA peakmueos, Heco8MeCmumblx
OJ15 XPAHEHUsL.

Tema 1. VcTopus B3aMMOOTHOIIICHU Y€TIOBEKA U IPUPO,IBI

Hcrounnku »Heprum (McuepnaeMble U HEHCUEpHaeMbIE). «IKOJOTUYECKHI PIOK3aK».

Heo0xoaumMocTh GepekHOT0 OTHOLICHUS K OKpYXkaromei cpeie. UenoBek U Npupoaa B TAIEKOM
IIPOLJIOM: IPUCBAMBAIOLIEE XO3AKUCTBO. JIpeBHue mroau. BiusHHE NpUPOAHBIX YCIOBHM Ha



pacceneHue U 3aHATHS IPEBHUX JIFOACH.

OcHOBHBIE 3aHATUS JAPEBHUX JIIOJEH: coOupaTenbcTBo M oxoTa. [lpucBamBaroiee
X0341cTBO. JIOKaJIbHBIN XapakTep BIUSHHS IESTEILHOCTH JIPEBHUX coOUparesieil 1 OXOTHUKOB
Ha IPUPOLY.

Ilepexon u4enmoBeka K MPOM3BOMAAIIEMY XO3sMCTBY. IIpousBogsuiee XO3sMCTBO.
Bo3HukHOBeHHE 3emilenenuss M CKOTOBOJACTBA. BosxelicTBue Ha MpUpoAy JApPEBHUX
3eMJIe[IeNblieB U CKOTOBOJOB. CrTuxuiiHOe mnpupojonosib3oBanue. OmnycTbiHUBaHuE. ['ubens
[UBUJIA3AIUHN.



Ot KxosecHULBI 10 camoJieTa. MI3MeHeHue XxapakTepa MpupoJoNob30BaHUs B IIPOLECCE
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA

UYenosek u npupoaa B HacTosweM. [IpsmMoe U KOCBEHHOE BO3JEHCTBUE XO35MCTBEHHOU
NESTEILHOCTH 4YelioBeKa Ha mpupony. WMutponykiuus. Heucuepriaemble u ucdepriaemble
HMCTOYHUKHU 3HEepruu. VICToOUHuKM 3HEepruu (McueprnaemMble U HercuepnaemMeole). « IKOJOTUYECKUN
prok3ak». Heo0xomumMocTs

OEpeKHOT0 OTHOIICHUSI K OKpYXKarolien cpene. AJIbTepHATUBHBIE UCTOYHUKU SHEPTHU.
[IpuinBHBIE 3NeKTpOCTaHIMU. DHEpTus BeTpa. ['eoTepmanbHast sHeprus. buosnepreruxa.

Ilpakmuueckue 3a0anus

Mooenupyem sempsHot ogueamens.

Cmpoum «po3y 6empoe» ceoeil MeCmHoCHu.

Ilpespawenue pazuvix 6u008 dHepeuu opye  opyeaq.

Haczpesaem Nno-pasHomy (nepedaua menyiogou SHepeuu U3Iy4eHueMm,
menjionpo8ooOHOCMbIO, KOHBEKYUell).

Tema 2. CBoiicTBa BEIIECTB.

XuMmuyeckue U (pusndeckue cBoiicTBa BemecTB. YucTeie BemecTBa U cMec. OCHOBHbBIE
MPUEMBI C TBEPIBIMH, XUIKAMH W Ta3000pa3HbIMU BemiecTBaMu. JlabopaTopHbie CIIOCOOBI
MOJTyYeHUsT HEOpPTaHWYeCKWX BemiecTB. [lpomecc pacTBopeHusi BemecTB. PacTBopsl W HX
MIPUTOTOBJICHUE.

Ilpakmuueckue 3a0anusn

Ilonyuenue yenexucnoeo 2asa, Kuciopooa 6.1a00pamopuil.

Tonyuenue cynvpama medu uz medu , cepebpa uz HUMpama cepeobpa u m.o

Tema 3. [louemMy U KaKk MPOTEKAIOT XUMHUYECKHE PEAKIINH.

MHuoroo6pa3ue u 3aKOHOMEPHOCTH MPOTEKaHUsSI XUMUUYECKUX peakiuii. Knaccuduxarus
XUMHUUYECKUX peaKIuil. 3aKOHOMEPHOCTH TMPOTEKaHUsS XUMHUYECKHUX peakuuil. Baemnue
MPU3HAKN TMPOTEKAHUSI XMMHUYECKHUX peaklIMil. XMMHUYECKHE YpPaBHEHUsS. 3aKOH COXPaHEHUS
MacChl BEIECTBA. XMMHUYECKUE PEAKIIUU B KUBBIX OPraHU3Max.

Ilpakmuueckue 3a0anus

Cocmasnenue ypagrnenuu peakyutl no yenoyxke npespaujeHull.

Onvimul  «3mess u3 caxaprou nyopuly, «B3aumoodeiicmeue memaniod ¢ COJNAHOU
KUCIOMOUy, «3mes U3 2II0KOHAmMa Kaabyusiy

IIposedenue kauecmeenHvIx peakyutl.

Tema 4. Bona.

Bona B macmitabe miianetsl. KpyroBopoT Boabl. [lpupoanas Boaa u e€ mpecHoi BoAbl Ha
wanere. llpecHas Boja W ee 3amachl. DKOJIOTHYECKHE MpoOieMbl 4ucTo Bojabl. Boma B
opranu3Mme ueinoBeka. Boma B meaunuHe U dapMakoIoruu. AHOMaIUU (U3HUYECKUX CBOWCTB.
PactBopstomas cioco6HocTh BobI. [IpobaemMbl MUTHEBOM BOIBI.

IIpakTuka:

AHanu3z 800b1 U3 NPUPOOHBIX UCHOYHUKOS.

Pacmeopsiowee oeticmeue 600vl.

Ouucmka 600bi.

Onpeodenenue sxcecmrkocmu 8006l U ee yCmpaHenue.

MHmnoeo nu 600wl 6 0gowax u hpykmax?

Tema S. Uncrele BellecTBa U CMECH B )KU3HU YEJIOBEKA

Uucteie BemectBa JuctmimupoBanHas Boja, Kucinopon. Cepedpo, Bomopon, Ceunen u
np. Uctunneie pactBopsl. Cmecu Mopckast Boga. ['panut. Crans. PactBop xiopuaa Hatpus ais
nabekui. YyryH. Bo3ayx. bazaner. Crekno. DMmynbcusi «Maciao B Boje». Pa3HOBUAHOCTH
cMeceil, 00IacTHM WX UCHOJB30BaHUS B TIOBCEJHEBHOW KM3HU 4YENOBEKa. | OMOTeHHBbIE U
rereporennbsie cmecu. Cmecu B ¢apMakonoruu. [IpuMepsl KUIKUX, TBEPIBIX U ra3000pa3HbIX
cmeceit. OTHOpPOHbBIE U HEOJHOPOAHBIE cMecH B ObITy. CBOMCTBa cMeceil. Pa3nenenue cmecei.

Brienenue BemecTB W3 HEOJHOPOTHOW CMecH, OOpa3oBaHHOW pacTBOPUMBIMH U
HEpPacTBOPUMBIMH B BojJie BemiecTBaMu. OTcTanBaHue: BpijeneHue BEMIECTB U3 HEOJHOPOIHOM
cMecH, OO0pa30BaHHON HEPACTBOPUMBIMH B BOJE BEIIECTBAMHU C Pa3jIMYHOM IMIOTHOCTHIO. B



JETUTEIHLHOW BOpOHKE. JMCTHIUISIIMS, BBIApUBaHUE, LEHTPUPYTHUPOBAHUE, XpOMaTorpadus,
KpUCTaJIIIM3alus U BO3roHKa. [leperonka wim aucTuiuianus - cnoco0 paszieneHns, OCHOBaHHbBIN
Ha pa3JIMYUM B TEMIIEpaTypax KUIEHUs JAPYT B Apyre KOMIOHEHTOB.

[Ipuem pazneneHuss OJHOPOAHBIX CMECEH IYTEM MCIAPEHUS JIETYYMX JKUAKOCTEH C
MoCJIEAYyIoLEe KoHAeHcanuell ux mnapoB. I[lpumep: mnosydyeHue AUCTUILUIMPOBAHHOM BOJIBI.
Pemenue 3a1a4y Ha HaX0XAEHUE MAaCCOBOM U 0OBEMHOM J0JIM KOMIIOHEHTA CMECH.

Ilpakmuxka

U3zeomoenenue  npocmetiwuux — uibmpoé uz noopyunwvlx  cpeocms. Pazoenenue
HEOOHOPOOHBIX cMecell.

Ouucmka MeOH020 Kynopoca om Hepacmeopumblx UpacmeopuMbvlx npumMecell.

Tema 6. [ToBapeHHast cosb U caxap

Ponb noBapeHHoO# cosii B 0OMEHE BeIeCTB YesloBeKa U )KUBOTHBIX. CosieBol OaslaHC B
opraHusme 4esoBeka. I[IpuMeHeHne Xiopujaa HaTpusi B XO3SAWCTBEHHOW JEATEIBHOCTH
yenoBeka. Korga conb - sin. 3noynorpebnenue coisbto. Mcnons3oBanue xsopujga HaTpus B
XMMHMYECKON TpOMBIIUIEHHOCTU. Mcnonb30BaHue XJopuja HaTpus B MHUIIE, MEAULUHE.
[IpousBoncTBo moBapeHHOM conu. Caxap U ero cpoiictBa. I[losie3Hble M BpeaHbIE YEPTHI
caxapa. HeoObluyHO€ prMeHeHue caxapa.

Ilpakmuka.

Ceoticmea pacmeopos no8apeHHou conu

Topum nu caxap?

Tpuboniomunecyenyus

Tema 7. XyMus LA

N3 wero cocromt mnuma. XUMHYECKHH COCTaB NPOAYKTOB MHUTaHHUS. (OCHOBHBIE
KOMITIOHEHTBI MUIIM: SKUPBI, OEJNKH, YIJIEBOJIbl, BHUTAMHUHBI, COJH. XHUMHS HPOAYKTOB
PacCTUTENBFHOTO M JKUBOTHOTO MpoUCXOXAeHHs. Dusnonorus numeBapeHus. I[IpoayKTs
OBICTPOTrO MPUTOTOBJICHHUSI U OCOOEHHOCTH MX Mpou3BoAcTBa. I[Iporecchl, mpoucxoasdiue npu
Bapke, TYIIEHUM W >KapeHuu nuiu. Kak caenath €y He TOJbKO BKYCHOM, HO M TOJIE3HOMN?
JloGaBKH B MPOTyKTHI TUTAHMUSL.

XUMUYECKHE PEAKIHH BHYTPU HAcC. XUMHUYECKHE IPOLECChl, MPOUCXOIAIINE MpU
XpaHEHUH U NepepadoTKe CeTbCKOX035ICTBEHHOTO ChIpbsi. KOHCepBaHTHI 1 aHTHOKHUCIUTENH, UX
POJIb.

CriocoObl XMMHYECKOT0 aHaIM3a COCTaBa BEIIEeCTB B MpoaykTax nutanusd. CojaepikaHue
BUTaMHUHOB 1 MUHEPAJIbHBIX BEUIECTB B MUILEBLIX MTPOYKTaX.

Ilpaxmuxka

Onpeoenenue kauecmsa meda. Ilposepxa meda Ha Hanuyue Kpaxmaia, meid, caxaposol.

Onpeoenenue sumamunos A, C, E 6 pacmumenvruom macie.

Onpedenenue HUMpamos 6 NPoOYKmax.

Ananuz npoxnaaoumenbHbixX HANUMKOS.

Onpeoenenue Kogeuna 8 Hanumrax

Onpeodenenue co0epicanus HCUpos 8 CeMeHax pacmeHull.

Kauecmeennvle peaxyuu na npucymcemeue y2ne0008.

Xumuueckue onvimwl ¢ Hce8amenbHOU Pe3UHKOLL.

Onpeodenenue cooepoicanusi NOBAPEHHOU COMU 8 NPOOYKMAX NUMAHUSL (MACIO0, Cbipb,
COJIEHbIe MBOPOJICHBIE U30EUS).

Tema 8. Crinuku

IMupodopsl. Mcropus uzobperenus cnuuek. Crnmuku Illancens m Yokepa. Cnuuku
Copua. Cnuuku MHpunm. IlBenckue cnuuku Jlynactpema. Kpacubiit u Genblif  docdop.
OKHCAUTENBHO - BOCCTAHOBUTEIBHBIE IIPOLIECCHI, IMPOTEKAIOIIUE MPU 3aKUTAaHUM CIUYKH.
OcHOBHBIE BU/IbI COBPEMEHHBIX CITUYEK. JlepeBsIHHBIE(M3rOTOBICHHBIE U3 MATKUX MOPOJ] IepeBa
- OCHHBI, JIMIIbI, TOIOJIS, aMEPUKAHCKON Oenoil COCHbl M T. I.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJIEHHBIE M3 XJOMYaTOOYMaXXHOTO KI'yTa, IPONUTAHHOTO MapaduHOM).
ITo meToy 3akuraHus - TEpOUYHbIE (3aKUTAIOLIUECS IPU TPEHUH O CHIEUAIBHYIO IOBEPXHOCTD -
TEPKY) 1 6ecTEPOUHBIE (3aKUTAIOLINECS TTPU TPEHUH O JIFOOYI0 TOBEPXHOCTB).



Crninueunoe nmpou3BocTBO B Poccun. CtpoeHue, cocTaB M U3rOTOBJIEHUE CITUYEK.

Cnenuanbabie cimukd. LHITopMoBbIe (OXOTHHYBH) - TOPSIIUE HAa BETPY, B CHIPOCTH H O]
noxaéM. TepMuueckue - pa3BUBaIOLUE NIPU TOpeHUH 00Jiee BBICOKYIO TEMIIEPATYPY U Jaroliue
IIpU CTOPaHUM TOJIOBKU OoJibIlIee KOMUYECTBO Teruia. CHUTHaNbHbIE - JNAIOMIME NMPH TOPEHUU
nBeTHoe iams. Pororpaduyeckre - Jarole MIHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIIOJIb3yEMYIO
npu ¢ororpadupoBanun. Curapaple - CHOUYKA YBEIMYEHHOTO pa3mepa s Oojee
IIPOJIOJKUTEILHOTO TOPEHUS MPU PacKypUBaHUM curapbl. TpyOouHble- CIIMYKUA YBEIMUYEHHOTO
pasmepa st OoJiee MPOJODKUTENFHOTO TOPEHUs! MPH PACKYpPUBAHUU KYPHUTEIBHON TPYOKH.
KaMmuHHBIE - OYEHBb JUIMHHBIC CITMYKH, YTOOBI 32KHTaTh KaMHUHBI. ['a30BbIE - MEHBIICH JIJTUHBI,
4YyeM KaMUHHbIe, 4TOOBbl 3aXHUraTb TIa30Bble TIOpesku. JlekoparuBHble (HOJApOYHBIE,
KOJUIEKIIMOHHBIE) - OTpaHMYEHHBIE BBITYCKM KOPOOKOB (MHOI/Aa Habopamu, YJIOXEHHBIMU B
JIEKOPaTUBHYIO KOPOOKY).

Ilpakmuxka

H3zyuenue ceoticme paziuunvix 6uU008 cnudek (Oblmosvlx, 0OXOMHUYbUX, MEPMULECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaghuieckux).

Tema 9. bymara

OT meprameHTa M WIENKOBBIX KHUT 10 Hamwmx jHed. llemmonoza. Cassyromiue:
KaoJIMH, KapOOHAT KaJbIHsI, MUTMEHTHI. XJIOMYaToOyMakHble TKaHW. Buabl Oymaru m ux
MPaKTUYECKOEe UCTIONIb30BaHKue. TexHoorus nmpousBocTBa Oymaru. CTpykrypa 6ymaru mnoj
MHUKPOCKOTIOM BO ()JTyOPECIIEHTHOM CBEYEHUU.

[Tonmydabpukarel 1711 MPOU3BOACTBA Oymaru: JApeBecHas Macca WIH IeJIII0J03a;
LEJUTI0NI03a OJHOJETHUX PACTeHHH (COJOMBI, TPOCTHMIIBI, KOHOIUIM, pUCa U JAPYIHX);
MOJTYLIeJUTION03a; MaKyJaTypa; TpsSIUYHas MoJiymMacca; JUIsl CHEelMalIbHbIX BUAOB Oymaru:
acOecT, epCTh U Jpyrue TEKCTUIbHbIE BOJIOKHA.

[IpousBocTBO OyMaru: MPUTOTOBJIICHHE OyMa)XHOW Macchl (pa3MoJI M CMEIICHUE
KOMIIOHEHTOB, TIPOKJICHKA, HANOJHEHHEe U OKpacka OyMaXKHOHW Macchl); BBIpaOOTKa
OyMa)xHOM Macchl Ha OymarojenareabHOi MamuHe (pa30aBieHUE BOJOW M OYMCTKA MacCCh
OT 3arps3HEHMi, OTJIUB, IPECCOBAaHME M CYIIKa, a TakKKe IepBUYHAs OTJENKa);
OKOHYATeJIbHAs OT/IeNKa (KaJlaHUPOBaHUE, pe3Ka); COPTUPOBKA U YITAKOBKA.

Ilpakmuka.

U3yuenue ceoticma paznuyHulx 81008 OyMa2u.

Ionyuenue bymacu.

Tema 10. XuMusi ¥ CTPOUTEIILCTBO

CrpoutenbHbie pacTBopbl. M3Bectb. Men. Ilecok. beron. llement. Mcropusi crekia.
Kuprimuu. ®apdop wu dasuc. [lpeBecnHa - yHHKalIbHBIM CTPOUTEIBHBIM Marepual.
Jlakokpacounsle Marepuanbl. CBoicTBa 0nM(bI, MacIsIHBIX KpPAacokK, dMalied, pacTBOpPUTEINICH.
[Tonsitne 06 »KoOJIOTHYECKH YUCTBIX Marepuanax. Kepamuueckas mena. 3umaput. Kampimmr.
Conomut. I'pyro0ioku. CuiamukaTsl METaNIOB U BSOKYIIHE MaTepuaibl. Koppos3usi CTpOUTENbHBIX
Matepuainos. [lonumepsl B CTPOUTENBCTBE.

XUMUYECKUE CBOMCTBA CTPOUTEIHLHBIX MAaTEPHAIIOB

XuMuYeckasi CTOMKOCTh - 3TO CBOMCTBO MOKA3bIBA€T, HACKOJILKO MaTepuaj yCTOWYUB K
BO3JICMICTBUIO JPYTUX BEIIECTB: KUCIIOT, IIEJI0YEH, COJIEH U Ta30B.

Koppo3noHHas ycTOMYMBOCTh - CBOMCTBO MarepHajia MPOTHBOCTOATH BO3JEHCTBUAM
OKpy»Xarolei cpesbl. Yaire Bcero 3To 0THOCUTCS K CIOCOOHOCTH HE MPOITyCcKaTh Biary.

PacTBOpHMOCTB - CBOMCTBO, TPH KOTOPOM MaTepuas UMEeT CIOCOOHOCTh PacTBOPATHCS B
Pa3TUYHBIX KUAKOCTSX.

Anre3ust - CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COECTUHSATHCA C IPYTrUMHU
MaTepuagaMu U MOBEPXHOCTSIMH.

Kpucrannuzaius - xapakTepucTuka, Mpu KOTOPO MaTepuaa MOXKET B COCTOSIHUM Tapa,
pacTBopa WK paciiaBa 00pa3oBbIBAThH KPUCTAILIBI.

Buner 3arpsisHeHmii (MbLIEBBIE, paAUallMOHHBIE, OMOJOTHYECKHUEe, ITyMOBHIE), 3HAYCHUE
YKUBBIX OPraHU3MOB B JIOMax M KBapTHpax.

Ilpakmuxa



Onpeoenenue 0mHOCUMENbHOU 3aNbLIEHHOCMU 8030YXA 8 NOMEUEeHUU.

Pewenue 3a0au c sxonocuneckum cooeparcanuem.

Tema 11. Xumus u MeguHa

Ilepevie wazu xumuu ¢ meduyune. llonsatue o QapMaKoJOTUH, HATPOXUMUH,
xumuorepanuu. [lapanensc - OCHOBOIOJIOKHUK MEIUUMHCKOW xumuu. Knanuii I'ameH -
dapmaxkoutor. I1. Dpaux - 0OCHOBOIOJOXKHUK XUMHOTepanmuu. [Ipodeccun: XumMuK, OHOXIUMUK,
¢dapmarneBT, nabopant. JlekapcTBeHHbIe BemlecTBa. Kinaccuukanuy JeKapCTBEHHBIX BEUIECTB:
dapmakosiorndyeckas, xumudeckas. CoIpb€ IUIS TOTYYEHUS HEOPTaHWYECKUX, OPraHHYECKHX
JIeKapCTBEHHBIX BemecTB. DOpMBI JIEKaPCTBEHHBIX MpPENapaToB: TAOJETKH, Ipa)ke, CBEYH,
OMYJICHH, CYCIICH3UH, HACTOUKH U JIp.

Ilpakmuxka

OsnakomaeHue ¢ hopmamu 1eKkapCmeeHHbIX npenapamos.

3naxomcmeo c obpasyamu 1eKapCmeeHHbIX cCPeoCcma U ONbIMbl ¢ HUMU.

ODKCKypcust 6 MEONnyHKm.

Camule npocmule u3 nexkapcme

[lepmanranar kamus. Mctopusi oTkpeitua. Pusmdeckue cBoncTBa. OKHUCIHUTENIbHBIE
cBoiicTBa. lIpuMeHeHue pacTBOpPOB MepMaHraHata Kaiausi B ObITy, B MeauuuHe. [lpaBuia
XpaHeHHs. Mepbl nNepBOM NOMOIIM IIPU OTPABIECHWH KOHIIEHTPUPOBAHHBIM PACTBOPOM
nepmanranata kauws. llepokcun Bomopona, ucropusi OoTKpeITHs. Ileprunposis. dusmdeckue,
XUMHYECKHUE CBOMCTBA. [Ipumenenne B MEIUIMHE: KPOBOOCTAHABIIMBAIOIIEE "
ne3uHuuupyromniee cpeacTo. Moa: uctopust OTKphITHS, CTpOeHUE, (prU3nueckue 1 XuMUYecKre
CBOMCTBA, IPUMEHEHUE.

Bopuass kucnora, OOpHBIN CHOUPT, AaHTUCENTHYECKAass AKTUBHOCTh. Duzmosiormueckuit
pacTBop.

JIsmuc. Hamateipasiii ciupT. ['excaruapat xjopuaa Kaiablus. [enraruapar cynbdaTa
LIMHKAa.

AKTUBHPOBAHHBIN YTOJIb.

Ilpaxmuxka
Ilpuecomosnenue pacmeopa xaopuoa Kaubyus ¢ 3a0AHHOU MACCOB0U OOJIell.
«Kuokuti xameneony. Paznoocenue nepoxcuda 6o00opooa. H202 - okuciumens,

soccmanogumenv. Pacmeopenue uoda 6 60de, 6 cnupme. Pacnoznasanue uoouoos.
Obecyeseuusanue pacmeopa nepmaH2aHama Kaaius akmueUpOBAHHbIM Y2lEM.

HAooseumuvie sewecmea

SAnp1. Knaccudukanust SI0OBUTHIX BEIIECTB. YTapHBIM ra3: MPU3HAKU OTpPaBIICHUS.
Oxka3zanue nepBoit nomotiu. Pryts. TokcnuHocTh mapoB pTyTu. Cou pTyTU: KOJIOMEIb, CyJIeMa,
npuMeHenune B Meauiuue. Meimbsk. CBunern. CoennHeHust Xxpoma. TOKCHUYHOCTh OPraHUYeCKUX
pactBoputened. [IpaBuna xpaHeHus si10B B ObITY. Mepbl mepBoil MOMOIIM MPU OTPABICHHU.
XUMUS U MEAUIIHMHA.

Buozennvie anemenmut u ux coeouHenus

OO6muit 0030p OHOJOrHYECKONH POJM 3IIEMEHTOB-OPraHOreHOB Yriepoa. Bomopon.
Kucnopoa. Azot. Cepa. @ocdop.

buonorudeckast poib HEKOTOPBIX HEMETAJUIOB, HE OTHOCALIMXCSA K opraHoreHam ®drop.
Xnop. bpom. Mox. Kpemnnii. Cenen.

buonorudeckn Ba)kHblE HEOpraHMYECKHE cOeIMHEHUs HemeTauoB. Kucnopon. O30H.
Bona. Munepanenbie Boxbl. Ilepokcun Bojopona. (depmeHTaTHBHBIE CpEACTBAa 3aIMTHI
opranusma. CepoBogopoa. AMmuak. L{ukn MoueBuHOOOpa3zoBaHus. MOHOOKCH] a30Ta.

Hutpatsl, HUTpUTHI. Yriekucnblil raz. MoHookcua yriaepona. bydepHsie cucremsbl
opranuszMa. ['mapokapOonatHass Oy¢epnas cucrema. @DocdarHas OydepHas cucrema.
Mexanusm OydepHOro JeicTBusi cucTeMbl. B3anMOCBSI3b KpYroBOPOTOB OHMOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckasa xumua u meouyuna

Heopranuueckyro OMOXMMHIO MOXKHO paccMaTpuBaTh Kak IPHIOKEHUE NPUHIIMIIOB
KOOPAMHAIIMOHHONH XMMHUHU METaJUIOB K OMOJIOTMUECKUM mpobiemaM. MeTamibsl B OpraHusme



4eJIoBeKa

buostornyeckas poJib «METAIOB KU3HU

OO6muit 0630p posm 8-mertawios. Harpwuii. Kanuit. Marawii. Kaneiuit. Jlanasie MeTas
paccMaTpuBarOTCs COTJIACHO IUIaHa:

1. Conepxanue B 3eMHOM Kope. BakHeline npupoaHbIe COEAUHEHMSL.
2. Conepxanue M (HOpMBI CYIIECTBOBAHHUS B JKMBBIX OpraHu3Max. buonmormueckas
pOIIb.
3. [IpuMeHeHne MeTajia ¥ €ro COEqMHEHUN B MEMIIMHE.
4. TOKCUYHOCTH METalJIa M €T0 COSAMHECHHUI. )

O6mmii 0o630p pomu 4-meramwioB. JKemeso. Mapranen. KoGaner. Mens. [lunk.
Moum6peH. JlaHHBIE METaJUIbI PACCMATPUBAIOTCS COTIIACHO TIIAHA:

1 Copepxanue B 36MHOU KOpeE.

2 Baxnelne mpupoJHbIE COSTMHEHUSL.

3 Conepxxanue u GopMbI CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. bruonorudeckas poib.

4 TlpumeHeHHe MeTaJIa U €r0 COSAMHEHUI B MEIUIIMHE.

®dusnonoruyeckas ¥ naTojgoru4eckasi pojib HEKOTOPHIX JJIEMEHTOB B

opranusme. 8-OnemeHTbl. 4-DneMeHThl. KoMIuiekcHble (KOOpIMHAIMOHHBIE) COEIMHEHUS
Pa3IUYHBIX AJIEMEHTOB B OPraHu3Me. DJIEMEHTHI, 00JIe3HH, JeKapcTBa. bruosiorndyeckn akTUBHBIE
MOJICKYJTBI.

Bonma. Awmwunokucnotrel. AckopOuHOBast kuciota. OpTOMOJIEKYISpHAsS MEIUIINHA.
buonornuecknn akTUBHBIE OJUTOMEpPHI bHojOrMYeckass poJib HEKOTOPBIX METAUIOB, HE
OTHOCSIIIIUXCS K «MeTayuiaM xu3Hu». Amomunanii. Cepe6po. bapwmii. Pryts. CBunerr.

Ilpakmuka.

Temamuueckas ukmopuna « Xumusi u MeOUYUHA.

Du3zuyeckan Xumusa u MEOUUUHA

®u3nosor - 3T0 (HU3MKOXUMUK, UMEIOIINI 1710 ¢ SBJICHUSIMH >KMBOTO OpraHH3Ma.
N.M. Ceuenon JKuBbie OpraHu3Mbl MOTYT CYIIIECTBOBATH JIUIIb OJIaromaps Ux 3aMevyaTeIbHOM
CIOCOOHOCTH KMHETHYECKU KOHTPOJIUPOBATH XUMUUECKHE PEAKIIMU U TEM CaMbIM IOJABISATh
CTpPEMJIEHHE K JOCTHKEHHUIO TepMoAMHamuueckux paBHoBecuil. 1.B. bepesnn Xumnueckas
TEPMOJUHAMUKA U KMBbIE OPraHU3Mbl TepMOJIMHAMUKA U OPraHU3MBI.

XuMuyeckass U OMOXMMHMYECKas KUHETHKAa U Karanu3. DepMeHTbl - OHOJIOruYecKue
KaTaJau3aTopbl. 3HaU€HUE PACTBOPOB AJIsi OMOJIOTHH U MEIUIIMHEI.

Kucnortno-menouynoe  paBHoBecue U OydepHble  CHUCTEMBl  OpraHu3Ma.

AMUHOKHUCIIOTHBIE OydepHble cucTeMbl. benkoBbie  OydepHbIE  CHCTEMBI.
W3MeHeHne KHUCIOTHO-IIEJIOYHOTO PAaBHOBECHSI MPU PA3TUYHBIX 32001€BAHUSX.

Meouyunckue mamepuanol

Heoprannueckne wmeauIMHCKUE Marepuanbl. Mertamibl. YIyepoaHble MaTepUallbl.
MexaHu3Mbl B3aUMOJICHCTBHUS MEIUIIMHCKAX MaTepHalioB C OWOJOTMYECKUMHU CHCTEMAaMH.
B3aumopeiictBus: Marepuan - KpoBb, MaTrepuai - TKaHb, MaTephall - KJIETKa, Marepuanl -
OHMOITIOJIUMEPHI.

HckyccTBeHHBIE OpraHbl. AMapaThl «ACKYCCTBEHHOE CEpALE-IerKoe», «UCKYyCCTBEHHAs
noykay. MIckyccTBeHHOE Cep/ilie YEIOBEKa C aBTOHOMHBIM HCTOYHUKOM MUTAHUSA.

Bomnpocs! k ceMunapam:

1. Mox: WCTOpMS OTKPBITHS, CTpOGHHME, (H3MYECKHe | XMMHYECKHE CBOJCTBA,
MIPUMEHEHHE.

2. BopHas kucnoTa, G0pHbII CIUPT, AaHTUCENTHYECKAs! AKTUBHOCTb.
3. ®usnonoruyeckuit pacrsop. Jlsmuc. HamarbipHblil ciupr.

4. ®ypauunauH. AKTUBHPOBAHHBIA yrojib. ['opunuHuKH, racteipu. X nmpumenenue,
CBOMCTBA, CIIOCOOBI XpaHEHHUS.

5. AcnupuH. [Ipumenenue, GpapmMakoIoruueckoe AeHCTBHE Ha OPraHHU3M.
6. AHTHOMOTHKH, KIaccupukamus. Jucdakrpuos.



7. ApomaTudeckue Macja 1 UX JeHCTBUE Ha OpraHu3M. ApoMareparusi.

8. AcnupuH, pu3nuecKue CBOMCTBA, HCTOPUS MOTYICHUS.

9. AHTHOMOTHKH, UCTOPHUS OTKPBITHS.

10. Knaccudukanus s0BUTHIX BEIIECTB.

11. VYrapnslii ra3: npusHaku oTpasieHus. Oka3aHue NepBoOi MOMOIIIH.

12. Pryrb. Toxcmunocts mapoB prytu. Conu pTyTH: KaJlOMENb, CyleMa, IpUMEHEHHE B
Menuuune. Meimbsk. Ceunen. CoeiMHEHUs Xpoma.

IIpaxkmuka

Hccneoosanue nexapcmeennvlx npenapamos.

Henosaa uepa «Cnacume 6onvrnozo». [enoeas ucpa conpogoxcoaemcs npogeodeHuem
KA4eCcmeeHHo20 aHAIu3a pacmeopa KOHKPEMmHO20 Geuecmed XUMUYeCKUMU Memooamu.
(Bewecmsa: muocynibgpam Hampus, HOBOKAUH, 1axmam Kaavyus, b-2niokosa, meoHwlil Kynopoc,
Opomuo kanus, cyibgham mazHus,).

Hccneoosanue moxcuunocmu ovimoswix eewyecms. Ocmopoxcro, nuwesvle oobasxku! Hx
oeticmeue Ha OP2aHUu3M.

Pewenue 3a0au no obweii xumuu ¢ Meouxo-6uo102u4ecKol HanpasieHHOCMbIO.

Konxypc (konuuecmeennwiii) uucna pewennvix 3aoad. Cocmasienue cOOPHUKO8 3a0ay
yuawuxcsi no meme (c pewenuamu). CocmasieHue MEOPUECKUX PACUEMHBIX 3A0a4 NO

DPA3TUYHBIM MEMAM.

JlekapcTBeHHBIE TIpenapaThl, WX BHAbI M Ha3zHaueHwe. Kaxmpgoe nekapcTtBo -
XUMUYECKUN PEAKTHB.
MHuororpannsiil oa. [loyeMy oa Hamo AepKaTh B MJIOTHO 3aKyMOPEHHOM CKIISHKE.

«3enéHKay WIM PacTBOpP OPWLIMAHTOBOTO 3en€HOro. HeoObuHBIE CBOWMCTBA OOBIYHOMN
3EJIEHKU.

AKTUBHPOBAHHBIN YTOJIb.

JlekapctBa oT mpoctyasl. Butamunasl CaMoeIbHBIE JIEKApCTBA.

AcCIVpUH WM aleTUICATNLNAIIOBAs KUCIIOTa U €r0 CBOMCTBA. YTO IMoJsie3Hee: acIupuH
WJIU yTicapuH, HypodeH uiau uoynpoden?

[Tepexuch Bogopoaa u rugponeput. CBOKWCTBA IEPEKUCH BOAOPOAA.

[lepmanranat Kkajius, MapraHIOBOKHCIBIA KaldWii, OH XK€ - «MapraHilOBKay.

HeoObrunnie CBOMCTBa MapraHIoOBKH. KaKYIO OITaCHOCTb MOXCT IIpEaACTABJIATH
MapraHIiioBKa.

HyxHa nu B nomaniseii anteuke O0pHast KUCIOTA.
Crapsble ekapcTBa, Kak ¢ HUMU HOCTYIUTb.
Bormpocs! k cemunapam:

1. Ilepmanranar  kamus.  Hcropus  oTkpeitmsa.  Du3udeckue  CBOMCTBA.
OxkucnurensHble cBOMCTBA. [IpaBuia xpaHeHus: nepmaHaraHaTa Kajausl.

2. [IpumeHenue pacTBOpa MepMaHraHara Kaius B ObITY, B MeIUIIMHE. Mephl IIepBOi
IIOMOIIM MPU OTPABJIICHUH KOHLICHTPUPOBAHHBIM PaCTBOPOM IIEPMAHIAHATA KaJIHSL.

3. PactBop OpmmnuanroBoro 3eneHoro. Ilepokcua Bogopona, UCTOPHUS OTKPBITHS.
[lepruapons. ®Pusnueckue, XuUMUYECKHe cBoicTBa. [IlpuMeHeHMe B  MEIUIIMHE:

KPOBOOCTaHaBJIMBAIOLIEE U JIe3UH(UIMPYIOIIEe CPEACTBO.
Ipaxmuxa.

Ionyuenue uoooghopma.

eticmsue kuciom na OpULIUAHMOBYLIL 3€IeHblIl.

L]enounoe pacwenienue 1esomuyemund.

Kauecmeennas peaxyus na nepoxcuo 6000pooa.

Onpeoenenue 6UMamuHos 6 npenapamax noaAUSUMaMuHoB.

Tema 12. Xumus u Tpascnopt

Marepuanbsl, KOTOpble HCIOJIB3YIOTCS U M3TOTOBJIEHHsS aBTOMOOWIIEH. 3arnpaBOYHbIE
KHUJIKOCTH (TOIUIMBO, Macja, CMa3KH, OXJaKIAIOLIUe >KUIAKOCTH U T. I.); PE3UHBI - IIUHBI U
PE3UHOTEXHUUECKUE H3JIeNUs; IIACTMACChl; OTAEIOYHOAECKOpAaTUBHBIE Marepuaibl (0OMBKa,



JAKU U KPACKH, aHTHUKOPPO3HOHHBIE MOKPBHITUSA U T. I1.); KJIE€U, T€PMETUKU. DJIEKTPOJIUT - 3TO
YTO-TO 3HAKOMO€. BeH3MH, KEPOCUH U ApYrue «- MHbl XUMHYECKUE IIPOLIECCHI, IPOUCXOAAIINE
MIPU SKCIUTyaTallii aBTOMOOUJIS. DKOJIOTHS U aBTOMOOHIIb.

IIpaxkmuka:

1. Bensun u kepocun Kax pacmeopumen.

OnbITHl 1O O03HAKOMJICHHIO C PACTBOPSIONIUM JI€HCTBHEM HEPTENPOIYKTOB, KaKk M
MPEBIAYIINHN, TUI0X0 BUIHBI C IEMOHCTPALMOHHOTO CTOJIA, TOITOMY MX JIy4Ile BCETO CTaBHUTH B
Ka4yecTBe JJadopaTopHOil pabOTHI.

a) B MPOOUPKHU ¢ OCH3MHOM, KEPOCHHOM M BOJIOW HanmuBaroT 1mo 0,5 My pacTHTEIHHOTO
Macia ® B30aNThIBalOT. Macio pactBopsercss B yrieBojgoponax. OTMEYaloT Jy4IIyio
pPacTBOPUMOCTH B OCH3HUHE.

0) B HeOOJbIIME CTAKaHUYMKU WIH (Pap(OopoBble YAIKU C TEMH K€ >KHJIKOCTIMHU
MOMENIA0T KYCOYKH TKaHHU C TSTHAMH JKHpa M TEPEMEITNBAIOT X CTEKIISTHHOW Majo4koil 2-3
MmuH. [lociie BeICBIXaHMsI TKaHU, TIOMEIEHHbIE B OCH3WH M KEPOCHH, OKa3bIBAIOTCS OYHIIICHHBIMH
OT KHpa.

2. T'openue gvbicuuux yeneo0opooos.

a) CMauuMBarOT MOJIOCKH (QUIBTPOBAIbHON Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U
MOJDKHUTAIOT MX. BemecTBa ropsT cBeTAmuMcs miiaMeHeM. Breiciue yrieBoaopoapl pH TOPEHUN
00pa3yroT KOTIOTh.

6) Ha xene3nble miacTUHKY Uiu (GapPopoBble KPBIIIKA HAJIUBAIOT [0 HECKOJIBKY Karelb
OeH3MHa, KepOCHMHAa M CMa304YHOrO Maciia Miu Mas3yra W nojpkuraior. HaOmromaroT To ke
spieHrne. OOpamaoT BHUMaHUE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OCH3MHA M Ha CPaBHUTENLHO
TPYAHYIO 3arOPaeMOCTh Ma3yTa.

B) B JKeJe3HyIo Win (GaphopoByIO JOKEUKY MTOMENIaloT HeOOIBIION Kycouek mapaduHa
Y HarpeBaloT ero B miaMeHu ropenku. [lapadun mnaBurcs, a 3aTeM roput, 00pasyst KOMOTb.

3. Ouucmka b6en3una u KepocuHa.

beH3uH u kepocuH IMOCle 3aBOJICKON MEPEeroHKH cojepxkaT MHpuMecd Ha(pTEeHOBBIX
KUCIIOT W JPYrUX BEIIECTB, OCIOXKHAIOIIUX HUX MpUMeHeHHe. HeouuiieHHbII KepocuH,
HarpuMep, III0X0 MOJHUMACTCS Mo (PUTHIIIO JaMIIbl, ¢1ab0 rOpuT U OBICTPO oOpasyeT Harap.
Heouniennsie NpoayKThl MOXKHO y3HATH 10 TPSA3HOMY BUAY U MaJIOW MPO3PAYHOCTH.

Ounctky MIPOU3BOIAT 00BIYHO, oOpabaThIBast He(TETPOTYKTHI criepBa

KOHLIEHTPUPOBAHHOM KUCJIOTOM, a 3aTEM IIEI0YbIO.
HanuBaror B OOJIBIIYIO JENMMTENbHYIO BOPOHKY 15—20 MJI HEOUYHMIIEHHOTO KEpOCHHA U
NpuOaBIAIOT 2-3 MJI KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHL. BOPOHKY 3aKpBIBAIOT MPOOKOH M
cMech BeTpsixuBatoT okosio 10 muH. IIpu 3TOM BOpOHKY nHep:kaT MpoOKOW BHHU3 M BPEMsl OT
BPEMEHHU OTKPBIBAIOT KpaH, 4TOOBI BHIMTYCTUTH BBEPX MHapbl JeTy4yux BemiecTB. [locie atoro
CMECH JIaI0T PacCIOUTHCS, Ha YTO TakxKe nmotpedyercs MuHyT 10 unm naxe 6oblie, U MEAJIEHHO
CIYCKAIOT HIKHUH CIIOH KUCIIOTO T'yIPOHA.

OcTaBuuiicst B BOPOHKE KEPOCHH IMPOMBIBAIOT MOJOOHBIM K€ CIOCOO0M BOJOH B TEUCHHE
1—2 muH. Bonuslii croil cmyckaroT, a KepocHH MPOMBIBaIOT 5— 10-mpoleHTHBIM pacTBOPOM
mienoyn. Ilocne cnuBaHUS MIETOYHOTO CJIOS OTMBIBAIOT OT KEPOCHMHA BOJOW OCTATKH IIEIOYU
(mpo6Ga denondranenHom).

Y6exxaatoTcsi B TOM, 4TO OUHMIICHHBIN KEPOCHH OKa3bIBaeTCsl OoJiee MPO3payHbIM, JTy4IIe
TOPUT U UMEET APYrou 3amax.

Ha nuctku ¢uubTpoBanpHO OymMaru NOMEMIAIOT KAljd HMCXOJHOTO W OYHIIEHHOTO
kepocrHa. OUYUILEHHBIN KEPOCUH HCTapsAETCs MOJIHOCTHIO0, HEOUHUIIICHHBIN OCTaBISET MOCHe ceOst
IIATHO IIPUMECEN.

Tema 13. XuMus U 4yucTOTa B JIOME

Mpeuia. CocTaB, cTpO€HUE, MOJTyYEHUE.

CuHTEeTHYECKHE MOIOIIUE CPEICTBA U IOBEPXHOCTHO - AKTUBHBIE BELIECTBA.

OcHoBHble  kommnoHeHTHI CMC: mnoBepxHOCTHO-akTuBHbIe  BemectBa ([TAB);
BCIIOMOTATENbHBIE BEIIECTBA: IIEIOYHBbIE CONMHM - KapOOHAT M CHJIMKAT HATpHs, HEUTpaibHBIC
comu - cynbdar u docdar HaTpUsA; KapOOKCHUMETHIIIEIUIION03a, MOJUBUHUIIHPPOIUIOH,



XUMHYECKHe oTOenuBaTenu (MEpcosin); XUMHUYecKue otOenuBaTenu (MEpeKuch BOJIOPOMA);
¢dusnueckue (ONTHYECKHE) OTOETUBATENH - (PIyOpeCHUPYIONINE COSAMHECHHUS, aAcOPOMOHHBIC
Kpacutenu (yabTpaMapuH, WHAWTO, CHHTETHYECKUE OPraHUYeCKHe MUTMEHTHI); OMOJ00aBKH -
(dbepMeHTHI (JTUna3bl, MPOTEa3bl U JIp.); OTIYIIKA; AaHTUCTATHKH.

CpencrBa OBITOBOM XMMHHM - XHMHYECKHE CPEJICTBA IO YXOIY 3a COOCTBEHHOCTBIO:
OJICKIOH, TOMENIEHUsIMU, aBTOMOOWIsIMA. K cpeactBam  OBITOBOM XUMHUU — OTHOCST
Ne3MH(PUIMPYIOIIUE CPEICTBA, peNeUIeHTsl W Tp. cpeactBa. CpeactBa OBITOBOW XUMUH,
MIPUMEHSIEMBIC JJIs1 BEIBEACHHUS TSTEH.

Ilpakmuxka

Onpedenenue pH - cpedvi 6 mbliax u wamnyHsx.

Ilpuecomosnenue mvlna uz céeuku U CMUPAIbLHOU COObL.

Buigeoenue namen ¢ mxanu. Moina. Cocmae, cmpoenue, nonyyenue.

CpasneHnue c8oUCME MblIa CO CBOUCMBAMU CIUPATbHBIX NOPOULKOS.

Tema 14. XyuMust 1 KOCMETHYECKHE CPEJICTBA

Kocmernueckue mororue cpencrsa. Kpemsl. [lenomoromue cpeactsa. OmnosiackuBarenu
n koHmuimoHepsl. ['enmn. CocTaB W CBOWCTBA KaKk COBPEMEHHBIX, TaK U CTAPHHHBIX CPEJICTB
TUTHEHBI, TPAMOTHBIN BBIOOP CPEICTB THUTHCHBI; TOJIE3HBIE COBETHI IO YXOIy 3a KOXEH,
BOJIOCAMH M TOJOCTHIO pTa. COCTaB M CBOWCTBA HEKOTOPBIX IPEMapaToB TUTHEHUYECKOM,
Te4eOHOM 1 IEKOPATHBHON KOCMETHKH, TPAMOTHOE MX MCIIOJIb30BaHUE. XUMUYECKHE TIPOTIECCHI,
JIeKaIIne B OCHOBE yXOJia 32 BOJOCAMHM, UX 3aBUBKH, YKJIAJKH, OKPACKH; MPABIIBLHBIA yXOJ 3a
BOJIOCAMH, TPaMOTHOE WCIIOJF30BAaHME TpErapaToB Uil OKPAacKd H YKJIAJKA BOJIOC,
OpUEHTHPOBAHUE B UX MHOTO0Opa3HH.

J1e30/10paHThI ¥ 030HOBBIN «IIUT TIAHETHI.

JlymumcTeie BeniecTBa B mapQroMeprn, KOCMETHKH, MOIOIIIUX CPEICTBAX.

Ddupnsie macna. CocTas.

Crnoxwusie 3¢upsl. CocTaB, CTpOCHUE, TIOTyYEHHUE.

Ilpaxmuxa

H3yuenue cocmasa 0ekopamuHo KOCMEMUKU no SMUKEMKAM.

Onpeoenenue pH - cpedvl 8 MblLIaX U WAMPYHSIX.

U3zeneuenue s¢hupnvix macen uz pacmumenvHoco mamepuana. Ilepeunas mama, enogoe
macno.

Tonyuenue crodxicHbIX 3PUPO8 U3 OPeAHUYECKUX COEOUHeHUU. Dmuimemanam (3anax
poma). Mzobymunsmanam (¢hpykmoswiii 3anax).

Tema 15. Xumusa u ruianera 3emist

Xumudeckue dieMeHThl B Ouocdepe. BHOreHHbIe M BTOPOCTEIICHHBIE XHMHUYECKHE
AJIEMEHTB. Makpo W MHUKpPOXJIEMEHTHL. [IpWYMHBI W TNPHU3HAKK HEIOCTaTKa B OpPraHU3Me
YeJI0BeKa HEKOTOPBIX AIEMEHTOB. broreoxumuueckre nUKIbl. [[MKIBI 1a3000pa3HbIX BEIIECTB.
Ocanounble nukiabl. Kpyroopor asora B Ouoctepe. Cunepanus. Kpyrosopor yriepona B
ouoctepe. Kpyrosopor kucmopoaga B Ouochepe. IIpaktuueckas pabota «KauectBeHHoe
OTpENICICHUE HEKOTOPBIX TSDKEIBIX METAUIOB B Boje». ATMmochepa Kak CBETOGUIBTP.
3acopeHHOCTh aTMOChephl. [IpuunHBI UI3MEHEHUS SIPKOCTH, IIBETa aTMOC(HEpbI, IPO3PAYHOCTH U
BUJUMOCTH atMmocdepbl. Dkojorndyeckue mnpobdieMbl B aTMmocdepsl. [lapHUKOBBIA 3 QeKT.
[TapaukoBbie Ta3bpl. BTopocTemnmeHHble KOMIIOHEHTHI aTMocdepbl (YIIeKHCIbI ras3, MeTaH,
OKCHJBI a30Ta, TporocdepHblii 030H, Xxiopdropyriaepoas!). IlociaencTBus MapHUKOBOTO
addexra. O30HOBBINM MIMT U 030HOBas Abipa. L{ukn o3oHa. [IpUyuHBI UCTOHYEHHS O30HOBOTO
mmTa. BemectBa - 3arpssautenu Tpomnocdepsl. Okcuabl cepbl U Xxiopa. KucioTHbsie HOXIH.
XumusMm nporeccoB. Poroxumuueckuit cMmor. Poib OKcHIOB a30Ta, 030HA, yrapHOro rasa,
YTJIEBOJOPOOB U albJIETUI0B B 00pa30BaHUM (POTOXUMHUYECKOTO CMOTa.

Ilpakmuxa

H3yuenue xuciomnocmu ocaokos

Hccneoosanue 6030yxa Ha codepiicanue meepovix npumecell (8U3yaibHO U NpU NOMOWU
Mmukpockona). /legpuyum npecnou 600vl Ha nianeme. 3azpsazHenue 600vl. Konyenmpuposanue
MOKCUKAHMO8 No buoi02uyeckum yenoukam. IlpedenvHo oonycmumovie KOHYEHMpayuy eeujecmes



6 8o0e. O630p 3nauenuil II/[K no naubonee onacnoim geujecmeam. Cmounwvle 600vl. Ilepsuunas,
émopuuHas u mpemuyHas obpabomka cmouHblX 600. Xumuueckue CHOCoObl YOaneHus
3aepazHeHull  (copoyus,  HeUumpamuzayus, — Koa2yuAyus, — CMepuiu3ayus,  IKCMpakyus,
anekmpoxumudeckue cnocodwot). Cunmemuueckue HOBEPXHOCMHO-AKMUBHbIE Beuecmed Kax
3aepaznumenu 2uopocgepul. Mlcmounuku OUOKCUHOB020 3a2PA3HEHUs. BOObI.

Onpeodenenue codepiicanusi UOHO8 8000poda 6 ode. pH- gpaxmop 600vl (uccredosanus
npobd 8006l ¢ NOMOUWBIO OYMANCHBIX UHOUKATNOPOS).

«Onpedenenue ammuaka u UOHO8 AMMOHUSL 6 Godey. JKolocuyeckue npoodremvl
aumocgepol.  I[lecmuyuovl.  Hncekmuyuovl,  2epobuyudvi,  @GyHeuyuos,  poOeHMuyuobl,
Hemamoyuovl, akapuyuovl. Komniexcnas cucmema 3awumel pacmenuu. Humpamor u
Humpumal. VX 61usHue Ha opeanu3m Yenosexd.

«Onpedenenue OMHOCUMENTbHO2O KOTUYECTNBA HUMPAMO8 8 NOUEE).

«Onpeodenenue msaxcenvix Memaiios 6 nouge (UOHO8 Meodu O0B8YXBANEHMHOU, CEUHUA)Y.
OKonoeuveckutl  MoHUmMopuHe. 3adauu  9KOI02UYECKO20 MOHUMOpUHed. Xumuueckue U
ouonocuveckue memoovl ananuza. buounouxayus. DPumounouxayus. Xumuweckue memoobvl
KOHMPOIIA.

«Oyenka 3azps3HeHUs 8030yXad NO COCMOSIHUIO X80U COCHbLy. Memoovl MOHUmMopuHea
8030YUIHOU CPeObL.

«Oyenka 3aepsa3nenus 6030yXa N0 COCMOSHUIO X80U COCHbLY.

«Onpedenenue yucmomsl 6030yXa NO TUUAIHUKAMY.

«CHee - UHOUKamMop YuUCmMomol 8030yXay.

«Onpedenenue 3anvLIeHHOCIU 8030YXAY.

«Oyenxa yucmomsl ammocghepnoeo  6030yxa NO  GelUYUHE  ABMOMPAHCHOPMHOU
Haepyskuy. Memoovl MOHUMOpUHea 8030YUWHOU CPEObI.

«Pacmenust - unouxamopul n1000pooust nousy.

«Pacmenus - unouxamopwi KUCIOMHOCMU NOYBY.

«Pacmenus - unouxamopvt 600H020 pedcuma nouey.

«Opeanonenmuyeckue nokazamenu 600bL.

«Kecmkocmsb  600v1». Memoovl  monumopunea 800HOU  cpedvl. «HMccredosanue
8000NPOBOOHOU BOOLLY.

Tema 16. HayuHo- uccienoBaTenbCcKasi IPOSKTHAS ACATEILHOCT

Teopus. Ilonstue npoekra. THUIIBI TPOEKTOB, OCHOBHBIE JTAllbl BBIMOJHEHHS IMPOEKTA.
Kputepru orieHUBaHUS BBITIOJIHEHUS M 3alIUTHI IPOCKTOB. CO3/1aHKE TIPOEKTa OCYIIECTBIISCTCS
0 CJIEIYIOIINM dTaraM:

- Ompenenenue npoOIIeMsI;

- AKTyanu3anus TeMm;

- Bri0op 00bekTa n3yueHus;

- IlocranoBka uenu u 3aj1ay;

- INonbop marepuana;

- Bpi0op MeTO0B HCCIeI0BaHMS;

- IIpoBeneHue skCiepuMEHTANBHON PabOTHI;

- Odopmienue paboThI;

- 3amuTa mpoexTa, peJCTaBIeHHE Pe3yIbTaTOB.

Ilpakmuxa

BbinosnHeHne TNPOEKTOB C MCMOJIb30BAaHHMEM KOMITBIOTEPHBIX TEXHOJIOTHMH.  3ammra
MIPOEKTOB.

2.3. DopMbI KOHTPOJIS U ATTECTALMH 00yYaIOIMXCH

I[J'ISI OTCJIC)KUBAHUA PE3YJIBTATUBHOCTU O6pa30BaTC.HBHOTO nponecca 1mo mnporpaMmme
«XHUMHUS B )KU3HU YEJIOBEKa» HCIIOJIB3YIOTCA CIICAYIOIHNEC BUABI KOHTPOJIA:

- Hpe,[[BapI/ITCJ'ILHHﬁ KOHTPOJIb (HpOBepKa 3HaHUH yqamuxcsa Ha HadaJlbHOM 3Talrie
OCBOCHHUA HpOFpaMMBI) - BXOJHOC TCCTUPOBAHUC,

- TeKYH_[Hﬁ KOHTPOJIb (B TCUYCHUC BCCTO CPOKaA pCain3aliun HpOI‘paMMBI);



- UTOTOBBIM KOHTPOJIb (3aKIIOUYMTEIbHAS NPOBEpKA 3HAHWM, yYMEHUH, HaBBIKOB IO
uroraM peanuzanuu IIporpammer).

®opmbl aTTECTALUHT

- camocCTosTeNIbHas paboTa;

- TECTHUPOBAHHUE;

- TBOPYECKHUE OTYETHI;

- y4acTHe B TBOPUYECKHX KOHKYpCax U MPEJAMETHOMN OJIMMIIMAJIE TI0 XUMUHU;

- IIPE3CHTAlMs U 3alIUTa IPOEKTa.

Texkymuii KOHTPOJIb:

dopmamMu KOHTPOJISL YCBOEHMsI yueOHOro matepuana [Iporpammsl SBIISIOTCS OTYETHI 110
MIpaKTUYECKUM paboTaMm, TBOpYECKHE pabOThl, BBICTYIUIEHUS Ha CEMUHapax, CO3JaHuE
npe3cHTal o TeéM<E U T. O. O6yqa}oumec;{ BBIITOJIHAIOT 3alaHWsd B UHANMBUAYAJIbHOM TCEMIIC,
COTpyOHMYAs C IEAaroroM. BBINOIHEHHE MPOEKTOB CO3MACT CUTYalUIO, IIO3BOJIAIOIILYIO
peain30BaTh TBOPUECKUE CHUIIBI, OOECIEUNTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOIO
MHEHHS, CBOETO CTHJIA JIEATEILHOCTH. BKItoueHHe 0O0yJarouuxcsi B PEabHYI0 TBOPYECKYIO
ACATCIIBHOCTD, IHPHBJICKAIOUIYIO HOBH3HOW M HEOOBIYHOCTHIO SIBIISIETCS CTUMYJIOM pPAa3BUTHA
M03HaBaTeIbHOTrO UHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISIBJIATH MPOOIEMBI U
pa3penaTs BOZHUKAOIINE TPOTUBOPEYUSI.

ITo oxoHYanwnmn Ka)KJIOfI TEMBI IPOBOAUTCA HTOIOBOC 3aHATHEC B BHUAC TEMATUUYCCKOI'O
TECTUPOBAHUA.

Hrorosas arTrecTalnud IIpeaAyCMaTpruBaCT BRINIOJTHCHUEC WHANBUAYAJIbHOT'O IIPOCKTA.

3.0prann3anuoHHO-NIeAarornyecKkue ycaopus peanausanuun Ilporpammsi.

11 Yue6no-meroguueckoe odecnedenne [iporpammbl

Meromuka oOydeHHs MO IporpaMme «XHMHS B OBITY» COCTOMT U3 COYCTAHHS
JIEKIMOHHOTO ~ M3JIOKEHHSI ~ TEOPETMYECKOTO  MaTepuana ¢ HarIagHbIM  II0Ka3oM
WITIOCTPHPYIOIIETO MaTepuaja M IIPUEMOB pPELICHUs NpakTHUdeckux 3agad. OOyuaromuecs
3aKPEILISAIOT MOJYdEHHBIE 3HAHUS IYTEM CAMOCTOSTEIBHOTO BBIONHEHHS IIPAKTHIECKHX PaboT.
JI1st pa3BUTHUS TBOPYECKOTO XUMHYECKOTO MBIIIEHUS ¥ HABBIKOB aHAIMTHYECKOM JIEATENBHOCTH
eIaror IMPOBOJUT CEMUHAPBI, 3aHATUS [0 NPE3CHTALMU TBOPYECKHMX M MPAKTHYECKUX PaboT,
MO3IOBBIE INTYPMbI, HHTEIUIEKTYaJIbHbIE UIPHL

12. Marepnanbno-Texuuyeckoe odecnedenue IporpamMmbl
OpranuzanvoHHbIE YCIOBUS, TO3BOJISIIOIINAE PEATU30BaTh COAEPKAHUE JOTIOIHUTEIbHON
o0pa3oBaTesIbHON POrpaMMbl « XUMHUS B ObITY» MPEAINOIaraloT HaluuKe:

- IOMELICHHS, YKOMIUIEKTOBAaHHOTO CTaHIAPTHBIM y4e€OHbIM 00OpYyJOBaHHUEM U MEOEIbIO
(tocka, mapThl, CTYJbs, MIKa(bI, AIEKTPooOeCcTIeYeHUE, BBITSDKHON 1IKad, paKOBUHA C XOJIOJHOM
BOJIOIIPOBOHOM BOJO).

- He0OXOAUMBIX JUISl SKCIIEPUMEHTOB 000PY/I0BaHUS U PEaKTHUBOB.

- MyJIbTUMEIUMHOTO 000pyIOoBaHUs (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (UI3II- KapThl,
9KpaH, CPE/ICTBA TEJIEKOMMYHUKALMH (JIOKAJIbHbIE IIKOJBHBIE CETH, BHIXO/ B UHTEPHET).

JunakTruueckoe obecrieyeHue npeanosaraeT Haauyue TeKCTOB pa3HOYPOBHEBBIX 3aJlaHUM,
TEMaTUYECKUX TECTOB I10 KaXKI0MY pa3Zielly TEMbI, MHCTPYKLUH JJIs1 BBITIOJHEHUS IPAKTUUECKUX
pabot, Tabmunbsl xuMmuyeckux osnemeHToB JI.M. MenaeneeBa, TaGuuIBl pacTBOPHUMOCTH
OCHOBAHUM, KUCJIOT, COJIEH.

1.3. Kanposoe o6ecneuenne IiporpamMmbl.

Ilegaror, peammsyromuii IIporpaMMy [OJDKEH HMETh BBICIIEE WM CpPEIHEE
npogeccuoHalbHOE  00pa3oBaHME B COOTBETCTBYIOLIEM  HAmNpaBieHUH U JabOpaHT,
o0ecreynBaroIuil €e MPaKTUYECKYIO YacTb.
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