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

1.1. AKTyaabHOCTH H 0CO0EHHOCTH MPOrPaMMBbI

Cuctema oOmiero oOpa3oBaHUs HE BCErJa MOXKET 00ECIeYHTh OOyJaroIUXCs TaKUM
ypoBHEM 00pa3oBaHMs, KOTOpBIM OyAeT IOCTATOYEH ISl peau3allid MX CIIOCOOHOCTEH B
BbIOpaHHOU cepe nesrenbHOCTH. [IporpamMma BHEYpPOUHOH HEATENBHOCTH «XUMHS B OBITY»
(manee - Ilporpamma) HampapiieHa Ha pa3BUTHE M GOPMUPOBAHHE Y 0OYUAIOIIMXCS [EIIOCTHOTO
IIpe/ICTaBICHHUs] 00 OKpYXKAIOLIUX BELIECTBaX Ha OCHOBE MOJYYEHHBIX XMMHUYECKUX 3HaHUU. B
xone peanuzanuu llporpammsbl, oOyyaroniyecsi COBEpIICHCTBYIOT CBOM YMEHHS M HAaBBIKM B
pELIEHUH MPaKTUYECKUX 3ajiay, YTO CIOCOOCTBYET Pa3BUTHUIO Y HUX JIOTMYECKOIr0, HHKEHEPHO-
TEXHUYECKOTO M DKOJIOTMYECKOro MblnuieHus. Ha mpumepe XuMuu, ydamuecs MOJIy4aroT
MpeJICTaBICHUsT O  MeToJaxX IO3HAHWS, XapaKTEepHBIX Uil  €CTECTBEHHBIX  Hayk
(3KCTIEpUMEHTAIIBHOM M TEOPETUYECKOM )

[Ipenycmotpennass IlporpamMmoil peanusanus MEXKIPEIMETHBIX CBS3€M IMO3BOJIMUT
00yyaroUMMCcsl OCYIIECTBUTh MHTEIPALlMI0 UMEIOLIUXCS MPEICTaBICHUN B LEIOCTHYIO KapTUHY
MHUpa, a TMPAKTHUYECKUE 3aHATHS W TMPOEKTHAs NeSTEIbHOCTh COBEPIICHCTBOBATH YMEHHUS H
HaBbIKH, HEOOXOIUMBIE [JIsi MPOBEICHHS HCCIEIOBAaHMs, COINOCTaBJIEHUS (DaKTOB, aHaIM3a
MOJIyYE€HHBIX Pe3y/bTaToOB, pabOTHI C MPUOOPAMU U PEAKTUBAMH.

Bnagenue 3HaHUAMH O XHMHUYECKHMX BEIIECTBaX MOTYT O0O0ECIeYuTh TIpPaMOTHOE
OTHOIIIEHHE K TPHUPOJEC U K COOCTBEHHOMY 370pOBbI0 0e3 HaHeceHus ymepOa. [losTomy 3HaHMe
BO3MOXHBIX TOCJIEJICTBUN BO3JAEHCTBHS Ppa3IUYHOIO pOJa XUMHUYECKHX COEIMHEHUH Ha
OpraHM3M YeJOBEKa CTAHOBUTCA HEOOXOAMMBIM HE TOJIbKO Uil Bpaued, HO U A KaXKJOro
YeNioBeKa.

3HaHUd, TOJIydyaeMble B IIKOJE [0 XUMHUHU, BO3MOXHO U HEOOXOJUMO TIPaMOTHO
MPUMEHSATh U B TMOBCEIHEBHOM >kM3HM. [lo3HaBas OCHOBOMOJArarolue 3aKOHbl XHMHH,
oOyuyaroniyecs: 3HaKOMSITCS C COCTaBOM M CBOMCTBAMHU Pa3IMYHBIX XMMHUYECKUX BEILIECTB, KaK
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIME B 4YEJIIOBEYECKOM OpraHu3Me, TaKk M Ipu
HE3aBHCHMOM BHelIHEM Bo3JeicTBUU. [IIKOMbHUKY y3HAIOT, KAK UMEHHO 3TH BEIIECTBA BIUSIOT
Ha TPOILIECChl KU3HEACSITEILHOCTH OpraHW3Ma M Ha caMy KH3Hb 4YeJOBeKa - 4TO IMOJIE3HO U B
KaKHX KOJMYECTBAX, a YTO MOXET OKa3bIBaTh OTPUIIATEIILHOE BIIUSHUE.

[Iporpamma «Xumusi B ObITY» 3HAKOMUT 00YYaIOIIUXCSI ¢ KOMIUIEKCHBIMU MpoOIeMaMu
U 33/1a4amMy, TpeOYyIOIMMHU CHHTE3a 3HAaHUH 10 psay mpeaMeToB ((husnka, OHOJIOTHUs, SIKOJIOTHS,
reorpadus, UCTOPHS).

DKOJIOTHYECKHE 3aJaud: aHallu3 WU3MEHEHUN B OKpYXalollel cpele W OpraHusaius
CBOETO0 BJIIMSHUS HA CUTYaIHI0, GOPMUPOBAHUE OEPEKHOTO OTHOIICHHUS K IPUPOJIE.

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

HcTopuueckue 3a1a4n: UCTOPUUECKHUE CBEICHUS O BIUSHUYM XUMHUH Ha )KU3Hb YEIOBEKa.

buonoruueckue 3anaun: U3y4eHHE XUMHUECKOTO COCTaBa 0OBEKTOB )KHUBOU IPUPOIBI.

Nudopmaruka - mnouck wuHpopmanmuu B HWHTepHeTe, co3naHue u oQopmiieHHE
Mpe3eHTalui, paboTa B TEKCTOBBIX U TAOIMYHBIX peIaKTOpax.

Conepxxanue IIporpaMmbl 3HaAKOMUT OOYYaIOIIMXCSI C XapaKTEPUCTUKOM BEIIECTB,
OKpYKaloIlMX Hac B OBbITY: BOJa, IOBAPEHHAs COJIb, MUIIIEBAs COJA, C BEIIECTBAMHM, U3 KOTOPBIX
ClleNaHbl TOCYy/a, CIMYKH, KapaHJamid, Oymara, CTpOMTEIbHbIE MaTepHalibl, aBTOMOOMIIbHAS
TEXHHKA, IEKapCcTBa U T. TI.

Takue Tembl kak: «Boma», «lloBapennas conb», «Crnuukn», «bymara» maroT
BO3MOJKHOCTh aKTyaJIM3alluM 3KOJOTMUYECKMX 3HaHUHM oOywaromuxcs. IIpakTuueckue 3aHATUS
CMOCOOCTBYIOT (POPMHUPOBAHUIO CHEIHMATIBHBIX YMEHMH M HAaBBIKOB Pa0OOTHI C BEIIECTBAMH M
o00opyI0BaHUEM.

IIpoexTHble paboTHIl, TEeMaTWKa KOTOPBIX MNpHUBOAUTCA B Ilporpamme, mO3BOJAT
copMHpOBaTh Y 00yUaromUXCcs yMEHHE CaMOCTOSATENIbHO MPUOOpETaTh U MPUMEHSTh 3HAHUS, a
TaKKe Pa3BUBAIOT UX TBOPUYECKHE CLIOCOOHOCTH.



12. Ileparornyeckas uesaecoodpasnoctsb [IporpamMmmsl

[lemaroruueckas nenecoobpasHocTs [IporpamMmbl 3aKiI04aeTcsi B TOM, YTO B IpoIecce
00y4eHHUs CO3AaI0TCS YCIOBHS K (POPMUPOBAHUIO Y 00YJAIOLTIXCS
LEJIOCTHOM KapTHHBI MHUpPA, BOCHUTAHUIO JIIOJICH TBOPYECKUX M KOHCTPYKTHBHO MBICIISIIUX,
TOTOBBIX K PEIICHUIO HECTaHJApTHBIX >KU3HEHHbIX 3amad. Ha 3amstusx mo IIporpamme
dbopMupyroTCS  yMEHUST 0€30MacHOro OOpamieHHWsT C BEIIECTBAMH, HCIIOJIb3YEMBIMH B
IIOBCEIHEBHOM JKU3HH, 3aK/IaJbIBAlOTCS HOPMbI 3JI0pOBOro oOpa3a XKHU3HU. 3HAKOMCTBO
oOyJaromuxcss ¢ XUMHUYECKUMH BEIIECTBAMH, M3 KOTOPBIX COCTOUT OKPYXKAIOIUH MUp,
MIO3BOJISIET PACKPbITh BAYKHEHININE B3aUMOCBS3M YEJIOBEKAa M PA3IUYHBIX BEIIECTB B CPEJIE €ro
oOuTaHusI.

13. OrauunresibHbIe 0codeHHocTH [IporpaMmbl.

[Iporpamma wMeeT NPUKIAAHYIO HAMpPABICHHOCTh W CIYKUT IS yIOBICTBOPEHHUS
WH/IMBHIYAILHOTO MHTEpeca O0YydJaromMXcsi K M3yYCHHUI0 W TPUMEHEHHIO 3HAHWH 10 XWMUHU B
noBceqHeBHOM ku3HU. B Ilporpamme craBuTcs 3amaya  HEOOXOJUMOCTH OOECHIEYHTH
XAMUYECKYI0 TPaMOTHOCTh B HAIlPAaBICHHHM COXPAHEHHs 3JI0POBBs, KaK 3ajiora YCIEIIHOCTH
YeJIOBeKa B KHU3HH, JACTCS TIOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX W MEXaHM3Max HMX JICHCTBHS
Ha opraHu3Mm uenoBeka. Coxepkanue IIporpamMMmbl ompezaensieTcsi C Y4YeTOM BO3PACTHBIX
0COOEHHOCTEH OOyJaloImMXCs W WX MHTEPECOB B OOJACTH TO3HAHUS MHpa, K camMoMy cebe,
KHU3HU B II€JIOM, a TaK)KE C YYETOM ICHXO0JIOTO-TIEIarOTHYECKUX 3aKOHOMEPHOCTEH O0yUeHHs U
(dbopMHpOBaHMS €CTECTBEHHOHAYYHBIX 3HAHUI U BUJIOB MO3HABAaTEIbHOM AedarenbHocTH. Ocoboe
BHHUMaHUE yJensercs GOpMUPOBAHUIO IKOJIOTUYECKUX 3HAHUN 00yUYarouXCs.

14. Heanb u3anauu Ilporpammsl

Heab: popmupoBanue y oOyyaromuxcs IIyOOKOro W yCTOMYMBOIO MHTEpeca K MUY
BEIIECTB M XUMUYECKHUX MPEBPAIEHUH, TPHOOpeTeHHe HEOOXOIMMBIX MPAKTUICCKUX YMEHUH H
HABBIKOB MPOBEACHUS SKCIIEPUMEHTOB.

3apaum:

Ooyuaromue:

- pacuupeHHe Kpyrozopa o0y4Jaronmxcs;

- TIOBBIIIEHHE WX MHTEpeca K XMMHUU U pPa3BUTHE BHYTPEHHEH MOTHUBALUU YUCHUS
yepe3 (QOpMUpOBaHHE MPEJICTABICHUNA O COCTaBe M CBOMCTBAX XUMHYECKHX BEHIECTB U
MaTepHaIoB, OKPYXKAIOIINX YeJIOBEKa B IOBCEIHEBHOM KU3HU U MEUIIUHE;

- pacuupeHue u yriayOneHue 3HaHui 00yJaroIuXcsl O POJIM XUMHUYECKUX AIIEMEHTOB
U UX COCAUHEHMH B JKU3HENCATEIILHOCTH OpPraHu3Ma, O BaXXHEHIIUX XUMHYECKHUX
MIPEBPALEHUAX, JIKAIINX B OCHOBE MeTaboJan3Ma, O MPUMEHEHUU B MEIUIMHE HEKOTOPBIX
HEOPraHMYECKUX U OPraHnYeCKUX BEIIECTB;

- pacimidpeHue H YriayOleHue 3HaHUil OoO0ydJaromuXcsi MO OBJIAJCHUI0 OCHOBaMU
METO/IOB TIO3HAHUS, XapaKTEPHBIX JJs €CTECTBEHHBIX HayK (HaONIOJeHHe, CpaBHEHHUE,
SKCIEPUMEHT, U3MEPEHHE);

- TMOJArOTOBKa OOY4YaloIIUXCS, OPUEHTUPOBAHHBIX HA XUMHUYECKHH MpoQuib
oOyueHus1, K yCBOCHUIO MaTepHasa MOBBIIIEHHOTO YPOBHS CIOXKHOCTHU M0 XUMHUH.

Pa3zBuBarommue:

- (QopmupoBaHHE CHEIHATbHBIX YMEHUW U HABBIKOB Pa0OThI € XUMUYECKUMU
BEIIECTBaMU U MaTepHajiaMH B ObITY M HCIOJIb30BAHUS NOJTYUYEHHBIX 3HAHUHN Ha MPAKTHKE;

- pa3BUTHE TBOPYECKUX CIOCOOHOCTEM W yMEHMH ydalluxcs CaMOCTOSTEBHO
npuoOpeTaTh ¥ MPUMEHATh 3HAHUS Ha MIPAKTUKE.

Bocnurareabnsie:



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

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

- OpHEHTaIMs Ha BBIOOP XMMHKO-OMOJIOTHYECKOTO PO QHIIS.
15 Anpecar Ilporpammbi
[Iporpamma axtyanbHa ans odydaromuxes 9, 10, 11 xnaccos (15-17 net). 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 - TpynnoBasi, THAWBUIyaTbHAS.
Conepxxanme IlporpaMmer  mpeanosiaraeT pa3sHOOOpa3HbIE BHUJABI  JICATEIHHOCTH
oOyuarouxcs: 0ecefipl, JUCKYCCHH, TPAKTUYECKHe U 1a0opaTopHbIe pabOThl, CAMOCTOSITENIbHbBIE
MPOEKTHBIE paOOTHI C UCTIOIH30BAHNEM PA3IIMYHBIX HCTOYHHKOB HH(POPMAIINH.
I'pynnoeaa (Gecena 3BpUCTHYECKAs, 3al[UTa MMPOEKTOB, TAOOPATOPHOE 3aHATHE, JICKITH,
OJIUMITHAJIA, OTKPBITOE 3aHATHE, IPAKTUIECKOE 3aHATHUE, TPE3CHTAIHS, CEMHHAP).
Hnoueuodyanvnan (Habmonenue, oTpaboTKa HaBBIKOB PELICHUS MPAKTUYECKUX 3a/1a4).
JlexumoHHO-ceMUHApCKas (popma TpoBeIeHUs yUeOHBIX 3aHSATUN TO3BOJISIET PACITUPHUTH
U yIIyOUTh 3HAHUS O XMMHUYECKHUX BEIIECTBAX, MPUMEHSEMBIX B OBITY, CTPOHUTENHCTBE,
MeaunuHe © T.4. CeMuHapbl CIOCOOCTBYIOT TOBBIIIEHHIO YPOBHS CaMOCTOSITEIbHOCTU
oOyuaronuxcs B YCBOGHMM Marepuaja U Hpu padoTe € JOMOJHUTEIbHBIMH HCTOYHUKAMHU
unpopmanuu. [IpakTuyeckue 3aHATHS CIOCOOCTBYIOT (GOPMHUPOBAHUIO CIIEHUATBHBIX YMEHUN U
HABBIKOB pabOThl C XUMUYECKMMHU BellecTBaMu U 000opyaoBanueM. Co3/iaHue MPOeKTHBIX padoT
o OTAeNbHBIM TeMaM [IporpaMMbl TO3BOJISIIOT  Pa3BUTh TBOPYECKUE CIOCOOHOCTH,
chopMUpOBaTh Y 00YYAIOIIUXCS YMEHUSI CAMOCTOSITENIbHO IPUOOpETaTh 3HAHMUSL.
Wurerpanusi: mporpaMma yriyOnseT 3HaHMS 1O OHOJIOTHH, XHUMHH, OKOJIOTHH,
MEUIMHBL, TICUXOJOTHUU. MITOrOM yCBOEHUSI TPOTpaMMBI SIBJISIETCS 3all[UTa MPOEKTA.
Pexxum 3ansTuii.1 paza B Heaemo no 1 vacy.
1.7. Cpoxk peanu3anuu [IporpaMmmsl.
Cpok peanmuzauuu nporpammbel - 1 rox. OOmiee KoOJUYECTBO Y4YeOHBIX YAacoB,
3alJIaHUPOBAHHBIX HA Bech NMepuoja o0yuenusi: 34 Jaca.
18 Ilnanupyemble pe3yabTarbl ocBoeHusi IIporpammsbl.  O0pa3oBareibHbIe
pe3yJbTaThl:
[Tocne 3aBepuienus o06ydenus no [Iporpamme obydaromiuecs: OyAayT 3HATH:

- COCTaB, CBOWMCTBa, 00JACTH MPUMEHEHHs HauboJice PaclpOCTPaHEHHBIX BEIIECTB H
MaTepUaJioB W YMETh MNPHUMEHITh HMX [0 Ha3HAYCHHIO, COOJIOmast MpaBuiIa OE30MacHOTO
oOpallleHus ¢ HUMH,

- pOJIb XUMHUYECKHUX DJICMEHTOB U UX COCTMHCHUN B )KH3HEIEATSILHOCTH OpraHu3Ma,

- Ba)XHEHWIINE XMMUYECKHUE TTPEBPAILCHUS, JISKAIINE B OCHOBE METa00IM3Ma;

- HEKOTOpbIC HEOPTaHMUYECKHE U OPraHUYECKHE BEIIECTBA, IPUMCHSIEMBbIC B MEIUIINHE.

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

- COCTaBJIATH CXEMbI OCHOBHBIX KPYrOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B TPHUPO/IC,
00OCHOBBIBATh POJIb KaXJOTO B COXPAHECHUH TMPUPOJHOTO PABHOBECHUS, AHAIM3HPOBATH
MPUYUHBI M TIOCTICICTBHS €0 HAPYIICHHUS;

- TIPOBOJHUTH XUMHUECKUI IKCIIEPUMEHT MO0 OOHAPYKCHUIO KATHOHOB M aHHWOHOB B
pacTBopax;



-co0Ir01aTh

IpaBujIa

0e30I1aCHOCTH

BEILIECTBAMU U CPEJICTBAMH OBITOBOM XUMUU;
-COCTaBJISITh OTYET O MPOJICTAHHOM SKCIEPUMEHTE;
-IIPUMEHSATH BEIIECTBA 110 HA3HAYEHUIO;
-pemaTh 3aa4M pa3InyHON CTEIEHH CIIOKHOCTH: KaK TUIIOBBIE, TAK U KOMIUIEKCHBIE;

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

JUi1  MoHMTOpHHra
[Iporpamme «Xumus B ObITY» UCHOJIB3YIOTCS CIIEIYIOIINE BUJIbI KOHTPOJIS:

pPe3y/IbTaTUBHOCTH

Ipu

oOpatieHuu

00pa3oBaTEILHOTO

JICKApCTBCHHBIMUA

mnmponoecca 110

* IPEJBAPUTEIbHBIN KOHTPOJIb (IPOBEPKA 3HAHUH YYalMXCs HAa HA4aJbHOM 3Tare
ocBoeHus [IporpaMmel) - BXOJHOE TECTUPOBAHMUE;
* TEKYILLUH KOHTPOJIb (B TEUEHUE BCEro cpoka peanuzanuu [Iporpammel);

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

2.1

2. Copepxanue [Iporpammsl

Y4eOHblii (TeMaTH4YeCKHUil) MIaH

Ne | Hassanme pasgena KosunvecTBo yacoB ®opma arrecranmu/
Bcero | Teopus MPAKTHKA KOHTPOJIS
1 Uctopus 2 1 1 Bxonanoe
B3aMMOOTHOIICHUN TECTHUPOBAHUE
YeJ0BeKa U MPUPOIbI
2 CBoOMCTBa BEIIECTB 2 1 1 TECTUPOBaHUE/ OTUET
o MPAKTUYECKOM
pabote
3 [Touemy u Kak | 2 1 1 TECTUPOBaHUE/ OTYET
MPOTEKAIOT 1o MIPAKTUYECKON
XUMHYECKUE PEAKINH pabote
4 Boma 2 1 1 TECTUPOBaHUE/ OTUET
o MPAKTUYECKOU
pabote
5 Uucteie BemectBa U | 2 1 1 TECTUPOBaHUE/ OTYET
CMECH B  JKHU3HHU 1o MIPAKTUYECKON
YenoBeka pabote
6 IToBapennass coip u | 2 1 1 TECTUPOBaHUE/ OTYET
caxap 1o MIPAKTUYECKON
pabote
7 XUMHS TUIIH 2 1 1 TECTUPOBaHUE/ OTYET
o MIPAKTUYECKOU
pabore
8 Crinuxu 2 1 1 TECTUpPOBaHUE/ OTYET
o MIPAKTUYECKOU
pabore
9 bymara 2 1 1 TECTUpPOBaHUE/ OTYET
o MPAKTUYECKOU

pabote




10 | Xumus ull 1 TeCTUpOBaHue/

CTPOUTEIHCTBO OTYeT
MPAKTHYE
CKOM
pabote
11 | Xumwusg u MeguiHa 1 1 TeCTUpOBaHue/
oTYeT
MIPaKTHYE
CKOM
pabote
12 | Xwumus ¥ TpaHCTIOPT 1 1 TeCTUpOBaHUe/
oTYeT
1o
MpaKTHYe
CKOM paboTe
13 | Xwumus u yucrora B | 1 1 TeCTUpOBaHue/
7ome OTYeT
MpaKTHYe
CKOM
pabote
14 | Xumus u|l 1 TeCTUpPOBaHUE/
KOCMETHYCCKHE oTYeT
cpencTBa o
MIPaKTHYE
CKoM paboTe
15 | Xumus wu muasera | 4 2 2 TecTUpoBaHue/
3emuis OTYET
MpaKTHIe
CKOM
pabote
16 | Hayuno- 7 2 5 3amuTa IpoeKTa
WCCIIEIOBATENIbCKAs
MIPOCKTHAS
JESTEIbHOCTh
34 34 13 21

2.2. Copnep:xanue IIporpammsl

BBenenne

OOmue mpaBuia paboThl B XMMHYECKOH jaboparopun. TexHruka 0e30MMacHOCTH MPH
paboTte B xumuieckoi madopatopun. Oka3aHue MepBOM TIOMOIIM IPH HECYACTHBIX CITydasiX.
[TpaBuwia paboOTBl ¢ KHCIOTaMH, INEIOYaMHM, JIETYYMMH BeIlecTBaMu. HarpeBaresnbHbIe
npuOOphl U TpaBuiia paboThl ¢ HUMH. XUMHYECKas mMocyaa oOmero Ha3HaueHUs. MbITbe U
CYIIIKa XUMHUYECKOU MOCY/IBI.

Ponp XvMHM B JKM3HM 4YellOBEKa M Pa3BUTHUHU 4esjoBedecTBa. O030p BaKHEHIIMX
KJIACCOB COCJIMHCHUM, HCIIOJIb3YeMbIX YEIOBEKOM. XHMHS -TBOPEHHE TPUPOJABI M PYK
YeoBeKa. XUMHsI BOKPYT Hac. XMMHYECKUE BEIIECTBA B TIOBCEHEBHOM KHU3HH YEJIOBEKA.

Ilpakmuxa:

Ipuemvl obpawenus ¢ HazpesamenbHbLMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800HAS
OaHs1) u Xumuueckou nocyoot ooue2o Ha3Ha4eHus.

Cocmasnenue mabauy, ompa)carowux KiadcCUDUKAYUo Beuecms, u3LomoeieHue
IMUKEMOK HeOPeaHUYECKUX 6euecms, COCMABIeHUe CNUCKA Peakmueos, HeCO8MeCmUMbIX
OJ151 XpaHeHUsL.

Tema 1. VcTopusi B3aMOOTHOIIICHUHN YEIOBEKA U IPUPOJIBI

Hctounuku sHepruu (McuepriaeMble W HEUcUepraembie). «IKOJIOTHUYCCKHI DPIOK3aK».

Heo0xoaumMocTs GepeXHOT0 OTHOLICHHS K OKpyXkaromeil cpeae. UenoBek U Ipupoaa B TAIEKOM
MIPOLIJIOM: IPUCBAMBAIOLIEE XO3AKUCTBO. JlpeBHue mroau. BnusHue NpUpPOAHBIX YCIOBUU Ha



paccerneHue U 3aHATHUS IPEBHUX JIIOJCH.

OcHOBHBIE 3aHATUS JAPEBHUX JIIOJEH: coOupaTenbcTBo M oxoTa. [lpucBamBaroiee
X0341cTBO. JIOKaIbHBIN XapakTep BIUSHUS JACATEILHOCTH JAPEBHUX COOHMpaTENeil 1 OXOTHUKOB
Ha IPUPOLY.

[lepexon denoBeka K NOPOU3BOAAIIEMY XO3sMCTBY. I[IpoumsBoasuiee X034iCTBO.
Bo3HukHOBEHHME 3emilenenuss W CKOTOBOACTBAa. BoszaelicTBue Ha MNpuUpody APEBHUX
3eMJIe[IeNblieB U CKOTOBOJOB. CrTuxuiiHOe mnpupojonosib3oBanue. OmnycTbiHUBaHuE. ['ubens
[UBUJIA3AIUHN.



Ot KozecHULBI 10 camoJieTa. MI3MeHeHre XapakTepa MpupooIoIb30BaHNs B IPOLECCE
Pa3BHUTHS YEIIOBEYECKOTO 00IIECTBA

UYenosek u npupoaa B HacrosweM. [IpsmMoe U KOCBEHHOE BO3JEHCTBUE XO35MCTBEHHOU
NESTEIbHOCTH 4ejoBeka Ha npupoay. MWutpoaykuumsa. Heucueprnaemple u ucuepnaembie
HCTOYHUKHU 3HEPIruu. MICTOUHMKM 3HEpIruM (McuepriaeMble U Hencdepraemble). « DKOJIOTMUECKU
prok3ak». Heo6xoamMocThb

OepeKHOr0 OTHOILIEHUS K OKpYXarouie cpene. AJbTEpHATUBHBIE MCTOYHUKHU SHEPIUU.
[IpuinBHBIE 3NeKTpOCTaHIMU. DHEpTus BeTpa. ['eoTepmanbHast sHeprus. buosnepreruxa.

Ilpakmuueckue 3a0anus

Mooenupyem sempsHot ogueamens.

Cmpoum «po3y 6empoe» ceoeil MeCmHoCHu.

Ipespawenue pazuvix 6u008 dHepeuu opye  opyea.

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

Tema 2. CBoiicTBa BEIIECTB.

XuMmuyeckue U (pusnueckue cBoiicTBa BemecTB. YucTeie BemecTBa U cMec. OCHOBHbBIE
MpUEMBl C TBEPAbIMH, XHJIKMMH W razoo0pa3HbIMH BemlecTBamu. JlabopaTopHble CHOCOOBI
MOJIyueHUs HeopraHuueckux BemiecTB. [Ipouecc pacTtBopeHust BeliecTB. PacTBopbl M uX
MIPUTOTOBJICHHE.

Ilpakmuueckue 3a0anusn

Ilonyuenue yenexkucnoeo 2asa, Kuciopooa 6.1a00pamopuil.

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

Tema 3. [louemMy U KaKk MPOTEKAIOT XUMHUYECKHE PEAKIINH.

MHuoroo0pa3ue 1 3aKOHOMEPHOCTH MPOTEKaHHUsI XMMUYECKUX peakunil. Knaccudukanus
XUMHUUYECKUX peaKIuil. 3aKOHOMEPHOCTH TMPOTEKaHUsS XUMHUYECKHUX peakuuil. Baemnue
MPU3HAKN MPOTEKAHUSI XUMUYECKHUX peaklHMil. XMMHUYECKHE YpPaBHEHUsS. 3aKOH COXPaHEHUs
MacChl BEIECTBA. XMMHUYECKUE PEAKIIUU B KUBBIX OPraHU3Max.

Ilpakmuueckue 3a0anus

Cocmasnenue ypagruenuu peakyutl no yenoixke npespaujeHull.

Onvimul  «3mess u3z caxapuou nyopwly, «Bzaumooeiicmeue memannos c¢ conanou
KUCIOmMOouy, «3mes U3 210KOHAmMa Kaabyusiy

IIposedenue kauecmeenHvIx peakyutl.

Tema 4. Bona.

Bona B macmitabe mianetsl. KpyroopoT Boabl. [lpupoanas Boga u e€ mpecHoi BoAbl Ha
wianere. [lpecHas Boja u ee 3amachl. DKoJiormdeckue MnpoOiemMbl 4ucToil Boabsl. Boma B
opranu3Mme ueinoBeka. Bonma B meaunuHe U ¢dapMakojIoruu. AHOMaIUU (PU3HUYECKUX CBOWCTB.
PactBopstomas cioco6HocTh BobI. [IpobaemMbl MUTHEBOM BOIBI.

IIpakTuka:

AHanu3z 800b1 U3 NPUPOOHLIX UCHOYHUKOS.

Pacmeopsiowee oeticmeue 600vl.

Ouucmxa 600bi.

Onpeodenenue sxcecmkocmu 8006l U ee ycmpaHeHue.

MHmnoeo nu 600wl 6 0gowax u hpykmax?

Tema S. Uncrele BellecTBa U CMECH B )KU3HU YEJIOBEKA

Yuctele BemecTBa JuctriumpoBanHas Boaa, Kucnopoa. Cepebpo, Bonopon, Ceunen u
np. Uctunneie pactBopsl. CMecu Mopckast Boja. ['panur. Crane. PacTBop Xnopuja HaTpust 1uis
nnbekuui. YyryH. Bosgyx. bazaner. Crexio. OMmynbcus «macio B BoJe». PasHoBuaHOCTH
cMeceil, 00IacTM WX HCIHOJB30BaHUS B TIOBCEJHEBHOM KHU3HU YeJOBeKa. ['OMOreHHble U
rereporenHsie cmecu. Cmecu B ¢dapmakonoruu. [IpuMepsl KUIKUX, TBEPIBIX U ra3000pa3HBIX
cmeceit. OTHOpPOHbBIE U HEOJHOPOAHBIE cMecH B ObITy. CBOMCTBa cMeceil. Pa3nenenue cmecei.

Bbienenue BemiecTB M3 HEOJHOPOJHON cMecH, OOpa30BaHHOM pPacTBOPUMBIMH U
HEpAacTBOPUMBIMHU B BoJie BeuiecTBamu. OTcTanBaHue: BplieneHne BEIIECTB U3 HEOJHOPOIHOM
cMmecd, 0o0pa30BaHHON HEPacTBOPUMBIMU B BOJIE BEIIECTBAMH C Pa3IUYHON IUIOTHOCThIO. B



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

[Ipuem pazneneHus OAHOPOAHBIX CMECEH IYTEM MCHApEHUs JIETy4MX XHUAKOCTEH C
HocJeayomel KoHaeHcanueil ux mnapoB. llpumep: mnosnydeHue AUCTUIUIMPOBAHHOM BOJBI.
Pemienue 3a1a4 Ha HAXOXKAEHUE MACCOBOM M 0OBEMHOM JOJIM KOMIIOHEHTA CMECH.

Ilpakmuxka

U3zeomoenenue  npocmetiuux — @Guibmpoé uz noopyunwvlx  cpeocms. Pazoenenue
HEOOHOPOOHBIX cMecell.

Ouucmka MeOH020 Kynopoca om Hepacmeopumblx UpacmeopuMbvlx npumMecell.

Tema 6. [ToBapeHHast cosb U caxap

Ponb noBapeHHo# cosivi B 0OMEHE BEILIECTB YesloBeKa U )KkMBOTHBIX. CoJieBol 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. [loyie3Hble 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 MUIIHM: SKUPBI, OEJNKH, YIJEBOJbl, BHUTAMUHBI, COJH. XHUMHS MPOAYKTOB
PacCTUTENBFHOTO M JKUBOTHOTO MpoUCXOXAeHHs. Dusnonorus numeBapeHus. I[IpoayKTs
OBICTPOTrO MPUTOTOBJIEHHUSI U OCOOEHHOCTH MX MpOU3BOACTBa. I[Iporeccel, mpoucxoasdinue npu
Bapke, TYIIEHUM W >KapeHuu nuiu. Kak caenath €y He TOJbKO BKYCHOM, HO M TOJIE3HOMN?
JloGaBKH B MPOTyKTHI TUTAHMUSL.

XUMUYECKHE peakIUu BHYTPU Hac. XHUMHUYECKHE MPOLECChl, MPOUCXOIAIINE IpU
XpaHEHUH U NepepadoTKe CeTbCKOX03SHCTBEHHOTO ChIpbsi. KOHCEpBaHTBI 1 aHTHOKHUCIUTENH, UX
POJIb.

CriocoObl XMMHYECKOT0 aHaIM3a COCTaBa BEIIEeCTB B MpoaykTax nutanusd. CojaepikaHue
BUTaMHUHOB ¥ MUHEPAJIbHBIX BEUIECTB B MUILEBLIX IPOYKTaX.

Ilpaxmuxka

Onpeoenenue kauecmsa meda. Ilposepka 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

Onpedenenue co0epaHcanus HUupos 8 CEMeHax pacmeHui.

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. HMcropus uzobperenus cnuuek. Crnmuku Illancens m Yokepa. Cnuuku
Copua. Cnuuku MHpunn. IlIBenckue cnuuku Jlynactpema. KpacHbiii u Oenblit  gocgop.
OKHCHAUTENBHO - BOCCTAHOBMTENBHBIE IIPOLIECCHI, INMPOTEKAOINE INPU 3aKUTAaHUM CIUYKH.
OcHOBHBIE BU/IbI COBPEMEHHBIX CITUYEK. JlepeBsIHHBIe(M3rOTOBICHHBIE U3 MATKUX MOPOJI 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.

Criennanbsbsle cindky. HITopMoBbIE (OXOTHUYBM) - TOPSILIUE HA BETPY, B CHIPOCTU U MO
noxaéM. TepMudeckne - pa3BUBAIOILINE NIPU TOPEHUH 00JIee BHICOKYIO TEMIIEPATypy U AAIOLIHe
IIPY CrOPAaHUM TOJIOBKU OoJiblliee KOJWYecTBO Terja. CHUrHaibHbIE - JAIOLIUE NPU TOPEHUU
nBeTHoe miams. Pororpaduyeckre - NAOMIMe MIHOBEHHYIO SPKYIO BCIBIIIKY, UCTIOIb3YEMYIO
npu ¢ororpadupoBanun. CurapHple - CIOUYKA YBEJIMYEHHOTO pasMmepa [uisi Oolee
MIPOJIOJKUTENILHOTO TOPEHUS MPU PacKypUBaHUM curapbl. TpyOouHbIe- CIIMYKHA YBEIMUYEHHOTO
pasmepa ans 0oJiee MPOJODKUTEIBHOTO TOPEHUS] NMPU PACKYypPUBAHWU KypPHUTEIBHON 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).

Ilpakmuxa

H3zyuenue ceoticme paziuunvix 61006 cnudek (Oblmosvlx, OXOMHUYbUX, MEPMULECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpaghuieckux).

Tema 9. bymara

OT meprameHTa M WIENKOBBIX KHUT 10 Hamwmx jHed. llemmonoza. Cassyromiue:
KA0JIMH, KapOOHAT KaJjbIUs, MMTMEHTHL. XJ0Mm4aTroOymMakHble TKaHU. Buasl Oymaru um mux
MPaKTUYECKOEe UCTIONIb30BaHKue. TexHoorus nmpousBocTBa Oymaru. CTpykrypa 6ymaru mnoj
MHUKPOCKOTIOM BO ()JTyOPECIIEHTHOM CBEYEHUU.

[TonydabpukaTel A7 MPOU3BOACTBA Oymaru: JApeBecHass Macca WM LEeJUII0JI03a;
LEJUTI0NI03a OJHOJETHUX PACTeHHH (COJOMBI, TPOCTHMIIBI, KOHOIUIM, pUCa U JAPYIHX);
MOJTYLIeJUTION03a; MaKyJaTypa; TpsSIUYHas MoJiymMacca; JUIsl CHEelMalIbHbIX BUAOB Oymaru:
acOecT, IepCTh U JpYrue TEKCTUIbHbIE BOJIOKHA.

[IpousBocTBO OymMaru: HPHUTOTOBJICHHE OyMa)XHOW Macchl (pa3MoJI M CMEIICHUE
KOMIIOHEHTOB, TIPOKJICHKA, HANOJHEHWEe W OKpacka OyMaXKHOW Macchl); BBIpaOOTKA
OyMa)XxHOM Macchl Ha OymarojenareabHOi MamuHe (pa30aBieHUE BOJOW M OYMCTKA MacCChI
OT 3arps3HEHMi, OTJIUB, IPECCOBAaHME M CYIIKa, a TaKKe IMepBUYHAS OTJENKA);
OKOHYATeJIbHAs OT/IeNKa (KaJlaHUpPOBaHUE, pe3Ka); COPTUPOBKA U YITAKOBKA.

Ilpaxkmuka.

U3yuenue ceoticma paziuyHulx 81008 OyMa2u.

Ionyuenue bymacu.

Tema 10. XuMusi U CTPOUTEIILCTBO

CrpoutenbHbie pacTBopbl. M3Bectb. Men. Ilecok. beron. llement. Mcropusi crekia.
Kuprimuu. ®apdop wu dasuHe. J[lpeBecnHa - yHHKalIbHBIM CTPOUTEIBHBIM Marepual.
Jlakokpacounsie Matepuanbl. CBoicTBa 0JM(BI, MACISIHBIX KPACOK, dMajei, pacTBOPHUTEIICH.
[Tonsitne 06 »KoJIOTHYECKH UYUCTHIX Marepuanax. Kepamuueckas nena. 3umaput. Kamprmwr.
Conomut. I'pyro0ioku. CuiamukaTsl METaNIOB U BSOKYIIHE MaTepuaibl. Koppos3usi CTpOUTENbHBIX
Matepuainos. [lonumepsl B CTPOUTENBCTBE.

XUMUYECKUE CBOMCTBA CTPOUTEIHLHBIX MAaTEPHAIIOB

XuMuYeckasi CTOMKOCTh - 3TO CBOMCTBO MOKA3bIBA€T, HACKOJIBKO MaTepuaj yCTOWYUB K
BO3JICHCTBUIO JPYTUX BEIIECTB: KUCIOT, IIeI04YeH, COlel U ra3oB.

Koppo3noHHasi yCTOWYMBOCTh - CBOMCTBO Marepuajia MPOTHUBOCTOSTh BO3JECHCTBUSAM
OKpy»arolei cpesbl. Yaie Bcero 3To 0THOCUTCS K CIIOCOOHOCTH HE MPOITyCcKaTh Biary.

PacTBOpHMOCTB - CBOMCTBO, IPH KOTOPOM MaTepHal UMEET CIOCOOHOCTh PacTBOPATHCS B
Pa3TUYHBIX KUAKOCTSX.

Anre3usi - CBOMCTBO, KOTOPOE XapaKTEPU3yeT CIIOCOOHOCTh COECTUHSATHCA C IPYTrUMHU
MaTepuanaMu U MOBEPXHOCTSIMH.

Kpucrannu3zaius - XxapakTepucTuka, Mpu KOTOPO MaTepual MOXKET B COCTOSIHUM Tapa,
pacTBopa WK paciiaBa 00pa3oBbIBAThH KPUCTAILIBI.

Buner 3arpsisHeHmil (MbLIEBbIE, paAUallMOHHBIC, OMOJOTHYECKHE, IIYMOBHIE), 3HAYCHHE
YKUBBIX OPraHU3MOB B JIOMax M KBapTHpax.

Ilpakmuxa



Onpeoenenue omnocumenbHOU 3anblIeHHOCIU 8030VXA 8 NOMEUJeHUU.

Pewenue 3a0au c sxonocuneckum cooeparcanuem.

Tema 11. Xumus u MegunHa

Ilepevie wiazu xumuu 6 meduyune. llonsatue o ¢dapMakoIOTUU, HATPOXUMUH,
xumuorepanuu. [lapanensc - OCHOBOIOJIOKHUK MEIUUMHCKOW xumuu. Knanuii I'ameH -
¢dapmaxkoutor. I1. Dpaux - 0OCHOBOIOJOXKHUK XUMHOTepanuu. [Ipodeccun: XumMuk, OHOXIUMHK,
¢dapmarneBT, mabopanTt. JlekapcTBeHHbIe BemecTBa. Kiaccudukanum 1ekapcTBEHHBIX BEIIECTB:
dapmakosiorndyeckas, xummudeckas. ChIpbE A TOTYYEHUS HEOPraHWYECKUX, OPraHHMYECKHX
JIEKapCTBEHHbIX BellecTB. POpMbl JIEKAapCTBEHHBIX IpenaparoB: TaOJETKH, JIpa’ke, CBEYH,
OMYJICHH, CYCIICH3UH, HACTOUKH U JIp.

Ilpakmuxka

O3HnakomaeHue ¢ popmamu 1eKapcmeeHHbIX 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 IepBOM NOMOIIM IIPU OTPABICHWHM KOHIIEHTPUPOBAHHBIM PACTBOPOM
nepmanranata kauws. llepokcun Bomopona, ucropusi OoTKpeITHs. Ileprunposis. dusmdeckue,
XUMHYECKHUE CBOMCTBA. [Ipumenenne B MEIUIMHE: KPOBOOCTAHABIIMBAIOIIEE "
ne3uHuuupyromniee cpeacto. Moa: ucropust OTKpheITHS, CTpOEHUE, (PU3NUecKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE.

bopuas kucnora, OOpHBIN CHUPT, AHTUCENTHYECKAs AKTUBHOCTh. DHU3NOIOTHYECKUI
pacTBop.

JIsmuc. Hamateipasiii ciupT. ['excaruapat xjaopuaa Kaiaelus. [enraruapar cynbdaTa
LIMHKAa.

AKTUBHPOBAHHBIN YTOJIb.

Ilpaxmuxka
Ilpuecomosnenue pacmeopa xaopuoa Kaibyus ¢ 3a0AHHOU MACCOB0U OOJIell.
«Kuoxuti xameneony». Paznoocenue nepoxcuoa e6odopooa. H202 - oxuciumens,

eoccmanosumens. Pacmeopenue uooa 6 6ode, 6 cnupme. Pacnosnasanue uU00U008.
Obecyseuusanue pacmeopa nepMaH2aHama Kaaus AKmMusUpPOSaAnHsIM Y2ieMm.

HAooseumuvie sewecmea

Anel. Knaccudukanus sSA0BUTHIX BELIECTB. YTapHbIM ra3: NpU3HAKM OTPABJICHUS.
Oxkazanue nepBoit nomotu. Pryts. Tokcnunocts napoB pTyTu. Cosiu pTYyTU: KOJIOMEIIb, CyJIeMa,
npuMeHeHue B MeauuuHe. Mpiubsak. Ceunen. CoequHeHus XxpomMa. TOKCUYHOCTh OPraHUYECKUX
pactBopureneil. [IpaBmiia xpaHeHust A70B B ObITy. Mepbl MepBOi MOMOIIM IPU OTPABJICHUU.
XuMUs U MeAULIIHA.

Buozennwvie snemenmul u ux coeounenus

OOumii 0030p OMOJOrMYECKOM pOJM 3JIEMEHTOB-OPraHOreHOB Yriepoa. Bopopon.
Kucnopoa. Azot. Cepa. @ocdop.

buosiornyeckas pojb HEKOTOPBIX HEMETAJJIOB, HE OTHOCALIMXCS K opraHoreHam dtop.
Xnop. bpom. Moz, Kpemnnii. Cenen.

buonorndeckn BakHblE HEOPraHUYECKHE COENMHEHUs HemeTauoB. Kucinopox. O30H.
Bona. Munepanbneie Boabl. Ilepokcun Bogopona. depMeHTaTHBHBIE CPEICTBA 3ALUTHI
opranusma. CepoBogopoa. AMmuak. Llukn MmoueBMHOOOpa3oBaHus. MOHOOKCH a30Ta.

Hutpatsl, HUTpUTHI. Yriekucnblil raz. MoHookcua yriaepona. bydepHsie cucremsbl
opranuszMa. ['mapokapOonatHas Oygepnas cucrema. @ocdartHas OydepHas cucrtema.
Mexanusm OydepHOro JeicTBusi cucTeMbl. B3anMOCBSI3b KpYroBOPOTOB OHMOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckasa xumua u meouyuna

Heopranuueckyro OMOXMMHIO MOXXHO paccMaTpuBaTh Kak IPHIOKEHUE NPUHIIUIIOB
KOOPAMHAIIMOHHONW XMMHUHU METaJUIOB K OMOJIOTHUECKUM mpobiemaM. MeTamibsl B OpraHusme



4eJIoBeKa

buostornyeckas poJib «METAIIOB KU3HU»

OO6muit 0630p posu 8-metawios. Harpwuii. Kanuit. Marauii. Kaneiuii. Jlanasie MeTab
paccMaTpuBarOTCs COTJIaCHO IUIaHa:

1. Conepxanue B 3eMHOM Kope. BakHeline npupoaHbIe COEAUHEHMSL.
2. Conepxanne M (HOpMBI CYIIECTBOBAHHUSI B JKMBBIX OpraHu3Max. buonmormueckas
pOIIb.
3. [IpuMeHeHne MeTaiia ¥ €ero COEJMHEHUN B MEMIIMHE.
4. TOKCUYHOCTH METalJIa ¥ €T0 COSAMHECHHUI. )

O6mmii 0o630p pomu 4-meramwioB. JKemeso. Mapranen. KoGaner. Mens. [lunk.
Monu6aeH. JlanHbIe METAIUTBI PACCMATPUBAIOTCS COTJIACHO TIIAHA:

1 Copepxanue B 36MHOU KOpeE.

2 Baxnelne mpupoIHbIE COSTMHEHUS.

3 Copnepxxanue u GopMbI CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. bruojorudeckas poib.

4 TlpumeHeHHe MeTaJIa U €r0 COSAMHEHUI B MEIUIIMHE.

®dusnonoruyeckas ¥ naTojgoru4eckast pojib HEKOTOPHIX JJIEMEHTOB B

opranusme. 8-OnemeHTsl. 4-OneMeHThl. KoMIuiekcHble (KOOpIMHAIMOHHBIE) COEIMHEHUS
Pa3IUYHBIX AJIEMEHTOB B OPraHU3Me. DJIIEMEHTHI, 00JIe3HH, JIEKapCTBA. bHOIOTHYeCKH aKTUBHBIE
MOJIEKYJIBL.

Bonma. Awmwunokucnotrel. AckopOuHOBast kuciota. OpTOMOJIEKYISpHAsS MEIUIINHA.
buonornuecknn akTUBHBIE OJUTOMEpPHI bHojOrMYeckass poJib HEKOTOPBIX METAUIOB, HE
OTHOCSIIIIUXCS K «MeTajuiaM Xu3Hu». Amomunanii. Cepedpo. bapwuii. Ptyts. CBunerr.

Ilpakmuka.

Temamuueckas ukmopuna « Xumusi u MeOUYUHA.

Du3zuyeckan Xumusa u MEOUUUHA

®u3nosor - 3T0 (HU3MKOXUMUK, UMEIOIINI 170 ¢ ABIECHUSMHU >KMBOTO OpraHH3Ma.
N.M. Ceuenon JKuBbie OpraHu3Mbl MOTYT CYIIIECTBOBATH JIMIIb OJIaroaps UX 3aMevyaTeIbHOM
CIOCOOHOCTH KMHETHYECKU KOHTPOJIUPOBATH XUMUUECKHE PEAKIIMU U TEM CaMbIM IOJABISATh
CTpEMJICHHE K JIOCTIKEHHUIO TepMOJIuHaMH4eckux paBHoBecui. M.B. bepesnn Xumuueckas
TEPMOJUHAMUKA U KMBbIE OPraHU3Mbl TepMOJIMHAMUKA U OPraHU3MBI.

XuMuyeckass ¥ OMOXMMHYECKas KMHETHKAa M Karanu3. DepMeHTbl - OHOJIOruuecKue
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 PA3IUYHbBIX 32001€BAHUSX.

Meouyunckue mamepuaniol

Heoprannueckne wmeauuuHCKHe wmaTepuanbl. Mertamibl. YTJIepogHble MaTepUabl.
MexaHu3Mbl B3aUMOJICHCTBHUS MEAULMHCKAX MaTepHalioB C OHOJOTMYECKUMHU CHUCTEMAaMH.
B3aumopeiictBus: Marepuan - KpoBb, MaTrepuai - TKaHb, MaTephall - KJIETKa, Marepuanl -
OHMOITIOJIUMEPHI.

HckyccTBeHHBIE OpraHbl. AMapaThl «MCKYCCTBEHHOE CEpALE-JIErKoe», «MCKYCCTBEHHAs
noykay. MIckyccTBeHHOE Cep/ilie YEIOBEKa C aBTOHOMHBIM HCTOYHUKOM MTUTAHUSA.

Bomnpocs! k ceMunapam:

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

2. BopHas kucnoTa, G0pHbII CIMPT, AaHTUCENTHYECKAs! AKTUBHOCTb.
3. ®usnonoruyeckuii pacrsop. Jlsmuc. HamarbipHslii cniupr.

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, UCTOPUS MOTYICHUS.

9. AHTHOMOTHKH, UCTOPHUS OTKPBITHS.

10. Knaccudukanus s0BUTHIX BEIIECTB.

11. Vrapwusiii ra3: npusHaku otpasiieHus. Oka3aHue nepBon MoMoOIIIH.

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

IIpaxkmuka

Hccneoosanue nexapcmeennvlx npenapamos.

Henosaa uepa «Cnacume 6onvrnozo». [enogas ucpa conpogoxcoaemcs npogeodeHuem
KA4eCmeeHHo20 aHaau3a pacmeopa KOHKPEemHO20 6euecmed XuMUYeCKUMU Memooamu.
(Bewecmsa: muocynegham nampus, HOGOKauH, raxmam Kanvyus, b-eniokosa, meonwlii Kynopoc,
Opomuo kanus, cyibgham mazHus,).

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

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

Konxypc (konuuecmeennwiii) uucia pewennvix zaoad. Cocmasnenue cOOpHUKo8 3aoau
yuawuxcsi no meme (c pewenuamu). CocmasieHue MEOPUECKUX PACUEMHBIX 3A0a4 NO

DPA3TUYHBIM MEMAM.

JlekapcTBeHHBIE TIpemaparbl, WX BUIbl W Ha3HaueHWe. Kaxaoe mnekapcTBo -
XUMUYECKUN PEAKTHUB.
MHuororpannsiil oa. [loyeMy oa Hamo AepKaTh B MJIOTHO 3aKyMOPEHHOM CKIISHKE.

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

AKTUBHPOBAHHBIN YTOJIb.

JlekapctBa oT mpoctyabl. Butamunasl CaMoebHBIE JIEKapCTBA.

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

[Tepexuch Bogopoaa u rugponeput. CBOKWCTBA IEPEKUCH BOAOPOAA.

[lepmanranat Kanus, MapraHIOBOKHCIBIA KaldHWil, OH XK€ - «MapraHiOBKay».
HeoObrunbie cBoiicTBa MapranmoBkH. Kakylo OMAacHOCTb MOXKET  MpPEJCTaBISThH
MapraHiioBKa.

HyxHa nu B nomarniseii anreuke O0pHast KUCIOTA.

Crapsble ekapcTBa, Kak ¢ HUMU HOCTYIHUTb.

Bormpocs! k cemunapam:

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

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

3. PactBop OpmmnuantroBoro 3eneHoro. Ilepokcua Bogopona, UCTOPUS OTKPBITHS.
[lepruppons. ®Pusnueckue, XuMUUecKHe cBoiicTBa. [IpuMeHeHMe B  MEIULMHE:

KPOBOOCTaHaBJIMBAIOLIEE U JIe3UH(UIMPYIOIIEe CPEACTBO.
Ipaxmuxa.

Ionyuenue uoooghopma.

eticmsue kuciom na OpULIUAHMOBYLIL 3€IeHblII.

L]enounoe pacwjennenue 1e60Muyemuna.

Kauecmeennas peaxyus na nepoxcuo 6000pooa.

Onpeoenenue 6UMamuHos 6 npenapamax noaAUSUMaMuHoB.

Tema 12. Xumus u Tpascnopt

Marepuanbsl, KOTOpbl€ HCIOJB3YIOTCS Ul M3TOTOBJIEHHSI aBTOMOOMIIEH. 3arnpaBOYHbIE
KHUJIKOCTH (TOIUIMBO, Macja, CMa3KH, OXJaKIAIOUIUe >KUIKOCTH U T. I.); PE3UHBI - IIUHBI U
PE3UHOTEXHUUECKUE H3JIeNUs; IIACTMACChl; OTAEIOYHOAECKOpAaTUBHBIE Marepuaibl (0OMBKa,



JAKU U Kpacku, aHTUKOPPO3HOHHBIE MOKPBHITUSA U T. I.); KJIE€HU, T€PMETUKU. DJIEKTPOJUT - 3TO
YTO-TO 3HAKOMO€. BeH3MH, KEpOCUH U ApYrue «- MHbl XUMHUYECKUE IIPOLIECCHI, IPOUCXOASIINE
MIPU SKCIUTyaTallii aBTOMOOUJIS. DKOJIOTHS U aBTOMOOHIIb.

IIpaxkmuka:

1. Bensun u kepocun Kax pacmeopument.

OnbITHl MO0 O3HAKOMIICHHIO C PACTBOPSIOIIUM JICHCTBHEM HE(TENPOIYKTOB, KaK MU
MPEBIAYIINHN, TUIOX0 BUIHBI C IEMOHCTPALMOHHOTO CTOJIA, TOITOMY HX 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 HEOONbIIME CTaKaHYMKU WiId (PapPopoBbIe YAIIKA C TEMH K€ >KUAKOCTSIMH
MOMENIA0T KYCOYKH TKaHHU C TSTHAMH JKHpa M TEPEMEITNBAIOT X CTEKIISTHHOW Majo4koil 2-3
MmuH. [lociie BeICBIXaHHsI TKaHU, TIOMEIEHHbIE B OSH3WH M KEPOCHH, OKa3bIBAIOTCS OYHIIICHHBIMH
OT KHpa.

2. T'openue gvbicuuux yeneo0opooos.

a) CMauuBaroT MOJOCKH (UIBTPOBAIbHOM Oymaru B O€H3MHE, KEpOCHHE, Ma3yTe WU
MOJKUTAlOT UX. BemecTBa ropar ceetaummcs miaMeHeM. Beiciiye yrineBo1opoabl Ipyu FrOpeHUH
00pa3yroT KOTIOTh.

6) Ha xene3nble miacTUHKY Uiu (GapPopoBble KPBIIIKA HAJIUBAIOT [0 HECKOJIBKY Karelb
OeH3MHa, KepOCHMHAa M CMa304HOrO Maclia WiIM Ma3yra M mnomkurair. Habmomaror To ke
spieHrne. OOpamaT BHUMaHUE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OCH3MHA M Ha CPaBHUTENILHO
TPYAHYIO 3arOpPaeMOCTh Ma3yTa.

B) B JKeJle3HyI0 WK (apPopoBYIO JOKEUKY MMOMEIIAIOT HeOObIION Kycouek napadurHa
Y HarpeBaroT ero B miiaMeHu 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, IUI0X0 MOJHUMACTCS MO (PUTHIIIO JaMIIbl, ¢1ab0 TOPUT U OBICTPO 0OpaszyeT Harap.
Heouniennsle NpoayKThl MOXKHO y3HATH 10 TPS3HOMY BUY U MaJIOW MPO3PAYHOCTH.

Ounctky MIPOU3BOIAT 00BIYHO, oOpabaThiBast He(TEPOTYKTHI criepBa

KOHLIEHTPUPOBAHHOM KUCJIOTOM, a 3aTEM IIEI0YbIO.
HanuBaror B OOJIBIIYIO JENMMTENbHYIO BOPOHKY 15—20 M1 HEOUYHMIIEHHOTO KEpOCHHA U
MpUOaBIAIOT 2-3 MJI KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHL. BOPOHKY 3aKpBIBAIOT MPOOKON M
cMech BeTpsixuBatoT okoso 10 muH. IIpu 3TOM BOpOHKY nep:kaT MpoOKOW BHHU3 M BPEMs OT
BpEMEHHU OTKPBIBAIOT KpaH, 4TOObI BBIMIYCTUTh BBEPX Mapbl JieTyunx BemiecTB. [locie atoro
CMECH JIal0T PACCIIOUTHCS, Ha YTO Takke motpedyercs MUHYT 10 unu saxe O60Jblle, U MEAJIEHHO
CIYCKAIOT HIKHUH CIIOH KHCIIOTO T'yIpOHa.

OcTaBuuiicst B BOPOHKE KEPOCHH MPOMBIBAIOT 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
(poba deHondTaenHOM).

VY6exaroTcst B TOM, YTO OUYHUILIEHHBIH KEPOCHH OKa3bIBaeTcs 0oJiee MpO3payHbIM, JTydIle
TOPUT U UMEET APYrou 3amax.

Ha nuctku ¢uubTpoBanpHO OymMaru NOMEMIAIOT KAljd HMCXOJHOTO W OYHIIEHHOTO
kepocuHa. OUMIIEHHBIN KEPOCHH UCTIApsSIeTCs OJIHOCThIO, HEOUHILEHHBIN OCTABIISAET Mocie ce0st
IIATHO IIPUMECEN.

Tema 13. XuMHug U 4HUCTOTAa B JOME

Mpeuia. CocTaB, cTpO€HUE, NOJTyYEHUE.

CuHTeTH4eCKHE MOIOLINE CPEACTBA U IOBEPXHOCTHO - AKTUBHBIE BEILIECTBA.

OcHoBuble  kommnoHeHTHI CMC: mnoBepxHOCTHO-akTuBHbIe  BemectBa ([IAB);
BCIIOMOTATENbHBIE BEIIECTBA: IIENOYHBbIE CONMHM - KapOOHAT M CWIMKAT HATpUs, HEHTpaJbHbBIS
comu - cynbdar u docdar HaTpUsA; KapOOKCHUMETHIIIEIUIION03a, MOJUBUHUIIHPPOIUIOH,



XUMHYECKHe oTOenuBaTenu (MEpcosin); XUMHUYecKue otOenuBaTenu (MEpeKuch BOJIOPOMA);
¢dusnueckue (ONTHYECKHE) OTOeNUBATENH - (PIyOpeCHUPYIONIUE COCTUHEHHUS; aICOPOIMOHHBIC
Kpacutenu (yabTpaMapuH, WHAWTO, CHHTETHYECKUE OPraHUYeCKHe MUTMEHTHI); OMOJ00aBKH -
(dbepMeHTHI (JTUna3bl, MPOTEa3bl U JIp.); OTIYIIKA; AaHTUCTATHKH.

CpenctBa OBITOBOM XMMHHM - XMMHYECKHE CPEACTBA 1O YXOAY 32 COOCTBEHHOCTHIO:
OJICK/IOH, TOMENeHUusIMU, aBToMOOmWIsiMA. K  cpeactBam  OBITOBOM  XUMHUU  OTHOCSIT
Ne3UH(UIMPYIONINE CPEJCTBA, PEME/UICHTH W Tp. cpenctBa. CpencTBa OBITOBOM XHWMUH,
MIPUMEHSIEMBIC JJIs1 BEIBEACHHUS TSTEH.

Ilpakmuxka

Onpedenenue pH - cpedvi 6 mbliax u wamnyHsx.

Ilpuecomosnenue mvlna uz céeuku u CMUPAIbHOU COObL.

Buigeoenue namen ¢ mxkanu. Moina. Cocmas, cmpoenue, nonyyenue.

CpasHenue coticme Mblia cO COUCMEAMU CMUPATILHBIX HOPOULKOS.

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; IOJIC3HBIE COBETHI IO YXOIy 3a KOXKEH,
BOJIOCAaMU W TOJIOCThIO pra. COCTaB M CBOWCTBAa HEKOTOPBHIX MPEMapaToB THTHEHUYECKOM,
JIe9eOHOM M IEKOPATHBHON KOCMETHKH, TPaMOTHOE UX HCIIOJIh30BaHKME. XHUMHUYECKUE MTPOIIECCHI,
JeKaIe B OCHOBE yXOJia 32 BOJIOCAMH, MX 3aBUBKH, YKJIAJIKH, OKPACKH; TIPABMIILHBIN YXOJ 3a
BOJIOCaMH, TPAaMOTHOE WCIOJIb30BaHUE TIPENapaTtoB IS OKPAaCKMd W YKIAJKH BOJOC,
OpUEHTHPOBAHUE B UX MHOTO0Opa3HH.

J1€3010paHThI ¥ O30HOBBIH «IITUTY IIAHETHI.

JlymucThie BemecTBa B mapproMeprin, KOCMETHKH, MOIOIINX CPE/ICTBAX.

Ddupnsie macna. CocTas.

Crnoxwusie 3¢upsl. CocTaB, CTpOCHUE, TIOTyYEHHUE.

Ilpaxmuxa

U3yuenue cocmasa 0ekopamusHol KOCMEMUKY N0 SMUKEMKAM.

Onpeoenenue pH - cpedvl 8 MbLiax u WaAMNyHsX.

Usenevenue s¢hupuvix macen uz pacmumenvrnoco mamepuana. Ilepeunas mama, enogoe
macino.

Ionyuenue cnoocuvix 3¢hupos U3 opeanudeckux coeOuHeHull. Omuimemanam (3anax
poma). Mzobymunsmanam (¢hpykmoswiii 3anax).

Tema 15. Xumusa u ruianera 3emist

XuMuyeckue dieMeHThl B Ouocdepe. buorennole W BTOpOCTENEHHBIE XUMUYECKHE
aJIeMeHThl. Makpo M MHUKpOd3JeMeHTHl. [IpuuMHBI W TNpHU3HAKA HEAOCTaTKa B OpTraHU3Me
YeloBeKa HEKOTOPBIX 3JeMEeHTOB. broreoxumuueckue nukibl. [{UKIBI Ta3000pa3HbIX BELIECTB.
Ocanounsle nukibl. KpyroBopor azora B Ouocdepe. Cunepauus. KpyroBopor yriepona B
ouoctepe. Kpyrosopor kucimopoma B Ouoctepe. Ilpaktuueckas pabdota «KadecTBeHHOE
oTpeJieNiecHue HEKOTOPBIX TSDKEIBIX METAUIOB B BoJe». ATMocdepa Kak CBETO(MUIBTP.
3acopeHHOCTh atMocdepsl. [IpruunHbl U3MEHEHUsT IPKOCTH, 1BeTa aTMOc(hepsl, MPO3PAYHOCTU U
BUIUMOCTH aTtMocdepbl. Jkojoruueckue mnpobiaemsl B atmochepsl. [lapHukoBsiii 3ddekt.
[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. DoToxumuueckud cMmor. Ponb OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YTJIEBOJIOPOOB U alIbJIETUIOB B 00pa30BaHUU (DOTOXMMHYECKOTO CMOTa.

Ilpakmuxa

H3yuenue xucnommocmu ocaokos

Hccneoosanue 6o30yxa na cooepaicanue meepovix npumecel (8U3VaibHO U npu NOMOwU
Mmukpockona). /legpuyum npecnou 600vl Ha nianeme. 3azpsazHenue 600vl. Konyenmpuposanue
MOKCUKAHMO8 No buoi02uyeckum yenoukam. IlpedenvHo oonycmumovie KOHYEHMpayuy eeujecmes



6 8o0e. 0630p 3nauenuil II/[K no naubonee onacuvim geujecmeam. Cmounwvle 600vl. Ilepsuunas,
8MoOpuYHaAs U mpemuunas obpabomka CmMouHblX 600. Xumuueckue Ccnocobbl YOaneHusl
3aepazHeHull  (copoyus, — HeUumpaiuzayus, — KoOA2YIAYUs, — CMEPUIU3AYUsA,  IKCMPAKYus,
anekmpoxumudeckue cnocodowvr). Cunmemuueckue NOBEPXHOCMHO-AKMUBHbBIE Beuecmed KaK
3aepaznumenu 2uopocgepul. Mlcmounuku OUOKCUHOB020 3a2PA3HEHUs. BOObI.

Onpeodenenue codepoicanus UOHO8 8000poda 6 ode. pH- gaxmop 600vl (uccredosanus
npobH 8006l ¢ NOMOUWBIO OYMANCHBIX UHOUKATNOPOS).

«Onpedenenue ammuaka u UOHO8 AMMOHUSL 6 Godey. JKolocuyeckue npoodremvl
aumocgepol.  I[lecmuyuovl.  Uncexmuyuowvi,  eepouyudvlt,  @yHeuyuosvl,  poOeHmMuUyUobl,
Hemamoyuovl, akapuyuovl. Komniexcnas cucmema 3awumel pacmenuu. Humpamor u
Humpumal. VX 61usHue Ha opeanu3m Yenosexd.

«Onpedenenue OMHOCUMENTbHO2O KOIUYECTNBA HUMPAMO8 8 NOUEE).

«Onpeodenenue msaxcenvix Memaiios 6 nouge (UOHO8 Meodu O0B8YXBANEHMHOU, CEUHUA)Y.
OKonoeuveckutl  MOHUMOpUHe.  3adauu  9KONO2UYECKO20 MOHUMOPUHed. Xumuueckue U
ouonocuveckue memoowl auanuzda. buounouxayus. Dumounouxayus. Xumuueckue memoowvl
KOHMPOIIA.

«Oyenka 3azpsazHeHUss 8030yXA NO COCMOSHUIO XB0U COCHbY. Memoobl MoHumopunea
8030YULIHOU CPeObL.

«Oyenka 3aepsa3nenus 6030yXa O COCMOSHUIO X80U COCHbLY.

«Onpedenenue yucmomsl 6030yXa NO TUUAIHUKAMY.

«CHee - UHOUKamMop YuUCmomol 8030yXay.

«Onpedenenue 3anvLIeHHOCIU 8030YXAY.

«Oyenka 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 B0OLY.

Tema 16. HayuHo- uccienoBaTenbCcKas IPOSKTHAS ACSATEILHOCT

Teopus. Ilonstue npoekra. THUIBI MTPOEKTOB, OCHOBHBIE JTAllbl BBIMOJHEHHS IMPOEKTA.
Kputepru orieHUBaHUS BBITIOIHEHUS M 3alIUTHI IPOCKTOB. Co3/1aHKE MPOEKTAa OCYIIECTBIISCTCS
0 CJIEIYIOIINM dTaraM:

- Onpenenenne npooemsl;

- AKTyanu3zaius Tem;

- Bri0op 0ObekTa n3yueHus;

- IlocranoBka 1enu u 3aj1a4;

- IlonGop marepuana;

- Bo16op MeTo10B HcciieioBaHus;

- IIpoBeneHue skcCiepuMeHTANIbHON PabOThI;

- Odopmienue paboThI;

- 3amuTa nmpoexTa, MpeJCTaBIeHHE Pe3yabTaTOB.

Ilpakmuxa

BbinosnHeHne TNPOEKTOB C MCMOJIb30BAaHHMEM KOMITBIOTEPHBIX TEXHOJOTMH.  3ammra
MIPOEKTOB.

2.3. ®opMbI KOHTPOJIS U ATTECTALMH 00y4aIOIIMXCH

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

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

- TeKYH_[Hﬁ KOHTPOJIb (B TCUYCHUC BCCTO CPOKaA pCain3alinun HpOI‘paMMBI);



- UTOTOBBIM KOHTPOJIb (3aKIHOUMTEIbHAS NPOBEpKA 3HAHWM, yYMEHUMH, HaBBIKOB IO
uroraM peanuzauuu IIporpammer).

®opmbl aTTECTALUHT

- camocCTosTeIbHas padoTa;

- TECTUPOBAHMUE;

- TBOPYECKHE OTYETHI;

- y4acTHe B TBOPUYECKHX KOHKYpCax U MPEJAMETHOMN OJIMMIIMAJIE TI0 XUMUHU;

- Ipe3eHTalMs U 3alUTa POEKTa.

Texkymuii KOHTPOJIb:

dopmamMu KOHTPOJISI YCBOEHMsI yueOHOro MaTtepuana I[Iporpammsl SBIISIOTCS OTYETHI 110
[IPaKTUYECKUM paboTaMm, TBOpYECKHE paOOThl, BBICTYIJICHHMS Ha CEMHMHApax, CO3JaHUE
Mpe3eHTaluu no TeMe u T. A. O0ydaromuecs BBINOIHAIOT 33JaHHs] B UHAUBHUIYaJbHOM TEMIIE,
COTpyOHHMYAs C INeAaroroM. BBINOJHEHHE MPOEKTOB CO3JAE€T CUTYAIUIO, IO3BOJISIIOIILYIO
peain30BaTh TBOPUECKUE CHUJIbI, OOECIEUUTh BBIPAOOTKY JMYHOCTHOTO 3HaHUS, COOCTBEHHOIO
MHEHUS, CBOErO CTHJIS JESATeNbHOCTH. BKiltoueHue oO0ydarommxcsi B pealbHYI0 TBOPUYECKYIO
JeSITeIbHOCTh, IPUBJIEKAIONIYI0 HOBU3HONM U HEOOBIYHOCTHIO SIBISIETCSI CTUMYJIOM pPa3BUTHS
M03HaBaTeIbHOTrO UHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISIBJIATH MPOOIEMBI U
paspeniath BO3HUKAIOIINE TPOTUBOPEUHSL.

[lo oxoHUaHMM KaXJIOW TEMBI MPOBOAMUTCS HTOrOBOE 3aHATHE B BUJE TEMATHUYECKOIO
TECTHUPOBAHUSI.

Hrorosasi arrecTanus npeycMaTpyuBaeT BbINOJHEHUE HHANBUAYATBHOTO POEKTA.

3.0Opranu3zannoHHoO-NeAaroruyeckue ycjaopus peaausanuu I[Iporpammel.

11 Yuedno-meroguueckoe odecneuenne [Iporpammbl

Meroauka oOyueHuss o mnporpamme «XvMHA B OBITY» COCTOUT M3 COYETaHMS
JEKIUOHHOTO  M3JIOKCHHS  TCOPETHYECKOTO  MaTepuanga ¢ HanigHBIM  II0OKa30M
WUTIOCTPUPYIOIET0 MaTepuajga U INPHEMOB pelIeHHUs MpakTHyeckux 3anad. OOyuwarommecs
3aKpEIUISAIOT MOJIyYEHHbIE 3HAHUS ITyTEM CaMOCTOSITEIbHOIO BBIIOJHEHUS MTPAKTUUYECKUX PadoOT.
JU1 pa3BUTHS TBOPYECKOTO XUMHUYECKOTO MBIIUICHNS U HABBIKOB aHATUTHYECKOMN ACATEIbHOCTH
[earor MpoBOJUT CEMUHApPHI, 3aHATUS MO NMPE3EeHTALUU TBOPUYECKMX M MPAKTUYECKUX padoT,
MO3TOBBIE IITYPMBbI, HHTEJUIEKTYaIbHbIEC UTPBHI.

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

- IOMELICHHS, YKOMIUIEKTOBAaHHOTO CTaHIAPTHBIM y4e€OHbIM 00OpYyJOBaHUEM U MEOEIbIO
(ocka, mapThl, CTYJbs, MIKaQbI, HIEKTPOOOECIIeYeHUE, 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,
TEMAaTUYECKUX TECTOB I10 KaXI0OMY pa3Jeily TEMbl, MHCTPYKLUHI I BBIIIOJHEHUS IIPAKTUYECKUX
pabot, Tabmuipl xuMmuyeckux osnemeHToB JI.M. MenneneeBa, TalOiaMubl pacTBOPUMOCTH
OCHOBAHUM, KUCJIOT, COJIEH.

1.3. Kanposoe o6ecneuenne IiporpamMmbl.

Ilegaror, peammsyromuii IIporpaMMy [OJDKEH HMETh BBICIIEE WM CpPEIHEE
npogeccuoHalbHOE  00pa3oBaHME B COOTBETCTBYIOLIEM  HAmNpaBieHUH U JabOpaHT,
o0ecreunBaroIuil €e MPaKTUYECKYIO YacTb.
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