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ITosicHuTeNBbHAA 3alIHCKA

HanpapneHHOCTh MPOrpaMMbI - €CTeCTBEHHOHAYYHAs. Y POBEHb OCBOCHHS MPOTPAMMBI -
0a30BbIid

AKTYaJIbHOCTb M 0CO0EHHOCTH NMPOrPaMMBbI

Cuctema o0miero o0pa3oBaHUs HE BCErJa MOXKET 00€CeUUTh 00YYaIOIIMXCSl TAKUM
ypoBHEM 0Opa30BaHuUs, KOTOpBIH OyAeT JOCTaTOYeH Ul pealu3alMd UX CcHocoOHocTell B
BbIOpaHHOM cdepe AesTenbHOCTH. [IporpamMmma BHEYpOUHOH NEATETBHOCTH «XUMHUS B OBITY»
(nanee - [Iporpamma) HampaBiieHa Ha pa3BUTHE U GOPMHUPOBAHKE Y 0OYYAIOLIMXCS 1IETOCTHOIO
MPEJCTAaBICHUA 00 OKPY)KAIOIIMX BEIIECTBAX HA OCHOBE MOJYYEHHBIX XMMUYECKUX 3HaHUU. B
xozae peanuzanuu [Iporpammbl, oOydaromuecss COBEPLUICHCTBYIOT CBOM YMEHMsI U HaBBIKM B
peLIeHNH MPAKTUYECKHUX 3a7ad, YTO CHOCOOCTBYET Pa3BUTHUIO Y HUX JIOTHYECKOTO, MH)KEHEPHO-
TEXHUYECKOTO0 M JKOJOTMYECKOro MblluieHWs. Ha mpumepe Xxumuu, ydaniyecs MOJIy4darOT
MIPEJICTAaBICHUsT O  METOAAaX I[IO3HAHUSA, XapaKTEepHbIX JUId  E€CTECTBEHHBIX  HayK
(3KCIIEpUMEHTAILHOM U TEOPETUYECKOM )

IIpenycmorpennas IIporpammont peanu3anus MEXIPEIMETHBIX CBS3€M I103BOJIAT
00yYaroIMMCs OCYLIECTBUTh MHTETPALIUIO UMEIOIIUXCS IPECTABICHUN B LIETIOCTHYIO KapTUHY
MHUpa, a MPaKTUYECKUE 3aHATHS U IPOEKTHAs JEATEIbHOCTh COBEPILIEHCTBOBAaTH YMEHUS U
HaBBbIKM, HEOOXOAMMBIEC JUI IMPOBEACHUS HCCIIEAOBAHMs, COMOCTAaBIEHHsS (aKTOB, aHaIU3a
MIOJIyYE€HHBIX PE3YyJIbTaTOB, padOThI C IPUOOPAMH U PEAKTUBAMMU.

Brnanenne 3HaHMAMH O XHMHYECKHX BEIECTBAX MOTYT 00€CHEYUTh I'PaMOTHOE
OTHOIICHHE K IPUPOJE U K COOCTBEHHOMY 3/10pOBbIO 0e3 HaHeceHwus yiepoa. [Toaromy 3Hanue
BO3MOXXHBIX IIOCJIEJCTBUI BO3ACUCTBUS pPa3IMYHOIO pOJA XMMHMYECKHX COCOUHEHMHM Ha
OpTraHU3M YeJIOBEKa CTAaHOBHUTCA HEOOXOAMMBIM HE TOJBKO JUIsl Bpaueil, HO M A KaKIOTO
4eJI0BEKA.

3HaHUs, TOJIy4aeMble B IIKOJE MO XUMHH, BO3MOXKHO M HEOOXOJIMMO TIpPamMOTHO
IIPUMEHITh U B IOBCEIHEBHOM >kM3HU. [lo3HaBas OCHOBOIOJIATAIOIIME 3aKOHBI XHUMUH,
oOyuJaroluecs: 3HaKOMSTCSI C COCTaBOM M CBOWCTBAMHU PA3JIMYHBIX XMMHUYECKUX BELIECTB, KaK
€CTECTBEHHBIM 00pa3oM MPUCYTCTBYIOIIME B 4YEJIOBEUECKOM OpraHu3Me, Tak U  IpHU
HE3aBHCHMOM BHEIIHEM Bo3/ieHcTBUU. LIIKOTBHUKY y3HAIOT, KAK UMEHHO 3TH BEILECTBA BIUSIOT
Ha MPOLECCHI )KU3HEAEATEIBHOCTH OPraHM3Ma U Ha CaMy JKH3Hb Y€JIOBEKa - YTO IOJIE3HO U B
KaKUX KOJIMYECTBAX, a YTO MOYKET OKa3bIBaTh OTPULIATEIHHOE BIUSHUE.

IIporpamma «XuMusA a9 JI0003HATEIbHBIX» 3HAKOMHUT OOYyYaloOIUXcs C
KOMIUIEKCHBIMU IIPOOJIeMaMu U 3aauaMu, TpeOyIOIMMHU CUHTE3a 3HaHUH 1O psiy IpeAMETOB
(pusuka, 6MoI0rUA, SKOJIOTUs, Teorpadus, UCTOpuUs).

OKOJIOTUYECKUE 3aJaud: aHAJIU3 MU3MEHEHUH B OKPY)KAIOIIEH Cpele M OpraHu3alus
CBOETO BJIMAHUS HAa CUTYaIHIo0, (hOpMUpOBaHHE OEPEKHOT0 OTHOLICHHUS K IIPUPOJIE.

dusnueckue 3a1au: u3ydyeHue (U3NUYEeCKUX CBOWCTB BEIIECTB, (PU3MUYECKHE METOJIBI
aHaJIM3a BEILECTBA.

Hcropuyeckue 3amauv: HMCTOPUUYECKHE CBEACHMS O BIUSHUUM XUMHUM Ha JKU3Hb

yenoBeka. buonornyeckue 3aiaun: U3yuyeHHEe XUMHUECKOTO COCTaBa 0OBEKTOB KUBOU

MIPUPOJBI.

Nudopmaruka - mouck wuHpopmarmu B HWHTepHere, co3gaHue u odopmieHue
Ipe3eHTalMii, paboTa B TEKCTOBBIX M TAOIMYHBIX PEJaKTOPaX.

Copep:xanue NMporpaMMbl 3HAKOMUT OOYYAIOLIMXCSl C XapaKTEPUCTHKOW BEIIECTB,
OKpY KaroIIMX Hac B OBITY: BOJIa, IOBApEHHAsI COJIb, MUIIEBAsl CO/IA, C BEIIECTBAMHU, U3 KOTOPBIX
ClleNaHbl MoCyia, CIIUYKH, KapaHJald, Oymara, CTpOMTeNbHbIE MaTepuabl, aBTOMOOMIbHAsS
TEXHMKA, JICKapCTBa U T. II.

Takue tembl kak: «Boma», «lloBapennas comnb», «Cnuukm», «bymara» paror
BO3MOKHOCTh aKTyaJIM3allid SKOJOTHUECKUX 3HaHUHM oOyuwaromuxcs. [IpakTuueckue 3aHATHS
CrocoOCTBYIOT (hOPMUPOBAHUIO CIEIUAIBHBIX YMEHUU U HAaBBIKOB pa0OTHI C BEIIECTBAMHU U
o0opyI0BaHUEM.

[TpoexTHBIE pabOTHI, TEMaTWKa KOTOPBIX MPHUBOAMUTCS B IPOTpPaMMeE, IO3BOJISAT



chopMUPOBATh y 00YYAIOIIUXCSI yMEHHE CAMOCTOSTENILHO MPUOOPETATh ¥ IPUMEHSTh 3HAHUS, a
TaK)Xe Pa3BUBAIOT UX TBOPUECKHE CIIOCOOHOCTH.



AKTYaJIbHOCTh MPOrpaMmbl 0OyCIIOBICHA T€M, YTO B Y4e€OHOM IUTaHE IO TMPEAMETY
«XHUMHSD» OTBEJCHO Bcero 2 vaca B Hezelro B 8 M1 9 xiraccax u 1 wac B 10 1 11 kmaccax, 4yro maer
BO3MOKHOCTh C(POPMHUPOBaATH y 00yYarONIUXCsl TOJBKO 0a30BbIC 3HAHMS MO TMpenMery. B Toxe
Bpems BospacT 15-17 ner sBisieTcss BaKHBIM Ui NPOGECCHOHATBLHOIO CaMOOIPEIeICHUs
oOyudatomuxcs. Bo3MoxHO, 4TO MPOCHYBIIMHCS MHTEPEC K XMMHH MOKET BIUSATH Ha BBIOOD
Oynyuieit mpodeccum.

Ilenarornyeckas 1me1ec000pa3HOCTh MPOrPAMMBI

[Tenarornyeckas 11es1€cO00pPa3HOCTh MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO B IpOILECCE
00y4YeHHS CO3/AAI0TCS YCIOBUS K (POPMHUPOBAHUIO Y O0YUAIOIIUXCS
LEJIOCTHOM KapTUHBI MHpPA, BOCHUTAHUIO JIIOJIEH TBOPYECKUX U KOHCTPYKTUBHO MBICIISILIUX,
TOTOBBIX K PEIICHUI0 HECTAaHAAPTHBIX >KM3HEHHBIX 3amad. Ha 3anstusx mo IIporpamme
dbopMupyloTCSI yMeHuss 0e30macHOro oOpalleHusi C BEIIeCTBAMM, HCIOJIb3yEeMbIMU B
MOBCETHEBHON JKU3HHU, 3aKJIAJBIBAIOTCS HOPMBI 30pPOBOrO o0pa3a »KU3HU. 3HAKOMCTBO
00y4aroIuxcsi ¢ XMMUYECKUMU BEIIECTBAMU, U3 KOTOPBIX COCTOUT OKPYKAIOIIUNA MHUP, TO3BOJISIET
PaCKpPBITh BXKHEHUIIINE B3aUMOCBSI3H YEIIOBEKA U PA3JINYHBIX BEIIECTB B CPEJIC €ro OOUTaHUS.

OTanunTebHbIE 0COOEHHOCTH.

[IporpaMMa uMeeT NPUKIAAHYIO HAMPABICHHOCTh W CIYXKUT JJS yAOBIETBOPEHHS
WHIUBUAYATBHOTO MHTEpPECca O0ydYarOIUXCsl K U3YYCHUIO M MPUMCHCHHUIO 3HAHUW 10 XUMUH B
noBcenHeBHOM xu3HU. B [Iporpamme ctaBuTCs 3a1a4a HEOOXOAMMOCTH 00€CTIEYUTh XUMUYECKYIO
IPaMOTHOCTh B HAIIPABJICHHH COXPAHCHHUS 3I0POBbSI, KaK 3aJI0Ta YCIEIIHOCTH YeJIOBEKA B )KH3HU;
JaeTcs TMOHSATHE O JIGKAPCTBEHHBIX BEIIECTBAX M MEXaHM3MaxX HX JIEHCTBUS Ha OPraHHU3M
gyenoBeka. Copnepxanue IIporpaMmbl ompenensieTcsi ¢ Y4YeToM BO3PAacTHBIX OCOOCHHOCTEH
oOyJaromuxcst 1 UX UHTEPECOB B 0OJIACTH MO3HAHUS MHUpa, K caMOMy cebe, )KH3HU B LIEeJIOM, a
TaKXK€ C yYeTOM IICHUXOJIOr0-TIeAarornIecKuX 3aKOHOMEPHOCTEH 0OydeHus M (OpMHUPOBAHUS
€CTECTBEHHOHAYYHBIX 3HAHUN M BHJOB TMO3HABATENBHOU HesTenbHOCTH. Ocoboe BHUMaHUE
yaensercs: GOPMUPOBAHHUIO IKOJIOTUICCKUX 3HAHUH 00YyJarOIIHXCS.

Ieans n 3agaum:

Heanb: popmupoBanue y oOyuaromuxcs MIyOOKOro M YCTOMUHMBOIO MHTEpeca K MHUPY
BEIIECTB U XUMUYECKUX MPEBPAIICHHUH, TPUOOpeTeHNE HEOOXOIMMBIX MPAKTUYECKUX YMEHHUHN U
HABBIKOB TTPOBEICHUS SKCIICPUMEHTOB.

3apaun:

Ooyuarommue:

- pacmmMpeHue Kpyro3opa o0y4Jaromuxcs;

- TIOBBINICHUE X MHTEPECca K XUMUU U Pa3BUTHE BHYTPEHHEH MOTHBAIIMH YICHHS Yepe3
(dhopMUpOBaHHE TPEJCTABICHUN O COCTaBE U CBOMCTBaX XMMHUYECKUX BEIIECTB U MAaTEPHAIIOB,
OKPYKAIOIINX YeJI0BEeKa B IIOBCEIHEBHOM )XKU3HU M MEUITIHE,

- pacmupeHue U yriyOJeHre 3HAHUN 00YJaroNIiXCcs O POJIM XUMUYECKUX DJIEMEHTOB
U HUX COCAMHEHUH B JKU3HENEATENIHHOCTH OpraHW3Ma, O BaKHEHIIMX XHUMHUYECKUX
MIPEBPAICHHSX, JIOKAIIUX B OCHOBE MeTaboIHM3Ma, O MPUMEHEHUH B METUITMHE HEKOTOPBIX
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB;

- pacmupeHre W yriayOJeHHe 3HAHWKA OOydYaromuXcs IO OBJIAJICHUIO OCHOBaMH
METOJIOB IIO3HAHWS, XapaKTEPHBIX JUII €CTeCTBEHHBIX HayK (HAOJIOJCHHWE, CpaBHECHHE,
AKCIIEPUMEHT, U3MEPEHHE);

- MOATOTOBKA O0YYAIOIIUXCS, OpPUEHTHUPOBAHHBIX HA XUMUYECKHUI Mpoduiis 00ydeHus,

K YCBOCHHUIO MaTepHaia MOBBIIIEHHOTO YPOBHS CIIOKHOCTHU MO XUMHUHU.

Pa3zBuBawmue:

- (QopmupoBaHWE CHEIUMAIBHBIX YMEHHA W HABBIKOB pPa0OTBl ¢ XWMHUYCCKUMHU
BEIIECTBAaMH M MaTepuagaMy B OBITY U UCIIOJIb30BaHUS MOJYYCHHBIX 3HAHUI Ha MPAKTUKE;

- pa3BHTHE TBOPYECKHX CIIOCOOHOCTEH W YMCHHH YYaluXcs CaMOCTOSTEIBHO
MPUOOPETaTh ¥ MPUMEHATH 3HAHUS Ha MPAKTHKE.

BocnuraresbHbie:



- BOCIIUTAHHE YKOJIOTUYECKOH IpaMOTHOCTH U XUMHUYECKOW KYJIBTYPHI IPH OOpaIeHUN
C BELIECTBAMU,;

- BOCIHATAaHME HYMOLMOHAIBHO- [ICHHOCTHOI'O OTHOLIEHUS K OKPYXKaIOIEMy MUPY;

- OpHEHTAIHs Ha BEIOOP XUMHKO-OMOIOTUYECKOTO MPODUIISL.
AzpecaTt nporpaMmbl

[IporpamMma aktyanbHa ans odyvaromuxcs 9, 10, 11 kmaccos (15-17 ner). Ha oOyuenue
IPUHUMAIOTCS BCE JKEJNAMolUe, HMelolue Oa30Bble 3HAHUS [0 XUMHM U HE HMEIOLIMe
IIPOTUBOIIOKA3aHUM 110 3I0POBBIO.

@DopMbI U PEKUM 3aHATHI.
@®opMbl OPraHU3ALMU YHeOHOT 0 3aHATHSA:
- JIEKLIMOHHO-CEMMHAPCKOE 3aHATHE;
- MPaKTHYECKOE 3aHsTHUE;
- Oecena;
- KkoH(pepeHus,
- wurpa.

®opMbl OpraHu3anu 00pa3oBaTeIbHOIO NPOLECcca - IPYINIOBasi, UHAUBUYalbHas.

Conepxanue Ilporpammel mpexmnosaraeT pa3HOOOpa3Hble BUABI  JAEATEIBHOCTU
oOyuaromuxcs: 6ecelibl, AUCKYCCUH, IPAKTUUECKUE U Ja00opaTOpHble paboThl, CAMOCTOSATENIbHbIE
MIPOEKTHBIE PaOOTHI C UCMOIB30BAHUEM PA3TMYHBIX HCTOYHUKOB HH(OPMAIIH.

I'pynnoeas (6ecena 3BpucTUYECKasl, 3alllUTa IPOEKTOB, J1a00PaTOPHOE 3aHATHE, JIEKIIHS,
OJIMMIIMAJIA, OTKPHITOE 3aHATUE, IPAKTUYECKOE 3aHATHE, IIPE3EHTALNs, CEMHHAP).

Hnoueuodyanvnaa (HabiroieHue, oTpab0TKa HABBIKOB PEIICHUS IPAKTUUYECKUX 3a/1a4).

JIekuMOHHO-ceMuHapcKas popMa MpoBeIeHHs yUEOHBIX 3aHITUIN 103BOJISIET PACIIMPUTD
Y yTIyOUTh 3HAHHUSI O XUMHUECKUX BEIIECTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEIILCTBE, METUIIHE
u T.41. CeMuHapbl CIOCOOCTBYIOT IMOBBILICHUIO YPOBHSI CaMOCTOSATEIBHOCTH OOYYarOLIMXCS B
YCBOGHMM MaTepuaia WU 1Opu paboTe C JONOJHUTEIbHBIMM HCTOYHUKAMU HH(POpMAaIUU.
[IpakTHyeckue 3aHATHS CIMOCOOCTBYIOT (DOPMUPOBAHMIO CIELHAIbHBIX YMEHUH M HAaBBIKOB
paboThl C XMMHMYECKMMHU BelllecTBaMU MU oOopynoBaHueM. CozlaHue MPOEKTHBIX paboT 1o
OTJeNbHBIM TeMaM [IporpaMmbl TO3BOJISIOT pa3BUTh TBOPUYECKHE CLIOCOOHOCTH, CHOPMHUPOBATD Y
00y4aroluXxcst yMEHHsI CAMOCTOATEIbHO MPUOOPETaTh 3HAHUS.

WuTerpanus: nporpamma yriryOmsieT 3HaHUs 110 OMOJIOTUH, XMMUH, S9KOJIOTHH, MEJTUIIMHBI,
MICUXOJIOTUH. VITOroM yCcBOEHHMS POrpaMMBbl SBJISIETCA 3aIlUTa POEKTA.

Pexxum 3ansATHIL: 2 pa3a B HEAEIIO 1O 2 Yaca.

Cpok peaaun3zanumu

Cpox peamuszanuu nporpammbl - 1 roa. OOlmee KoJMYeCTBO Y4eOHBIX 4YACOB,

3aMJIAHUPOBAHHBIX HA BeCh Mepuo] o0y4yeHusi: 68 yacos.
IInanupyemMble pe3yJbTaTbl OCBOCHHMSI.
O0pa3zoBaTe/bHbIC Pe3yIbTATHI:

[Tocne 3aBepuieHust o0yueHust odyyarouiecst Oy1yT 3HaTh:

- COCTaB, CBOWCTBa, 00JIacTU NMpPUMEHEHHUs Hambojee pPaclpOCTPaHEHHBIX BEIIECTB U
MaTepHaioB U YMEThb MNPUMEHATh MX [0 Ha3HAYeHHIO, COOIoJas IpaBuja O€30MacHOro
oOparieHust ¢ HUMH;

- pOJIb XMMHUYECKHUX AJIEMEHTOB U UX COEAMHEHUN B )KU3HENIEATEIbHOCTH OPraHNu3Ma;

- BaxKHeHIlIne XMMHUYECKHEe MTPEeBpaLCHH S, JIeXKalllie B OCHOBE MeTaboIM3Ma;

- HEKOTOpbIE HEOPraHWYECKHE U OPraHNYECKHE BEIECTBA, IPUMEHsIEMbIE B MEULIUHE.
[Tocne 3aBepiieHust 00y4yeHus o oOyuarouecs: OyayT yMeTh:
- COCTaBISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B NPHUPOJIE,
000CHOBBIBATh POJIb KaXXA0ro B COXpAaHCHUHW IIPUPOAHOI0 pPaBHOBECHSA, aHAJIU3UPOBATH
MPUYUHBI U IOCTIEJICTBHS €T0 HAapYIICHUS;

- TPOBOJHMTH XUMHUECKUI 3KCIIEPHUMEHT MO OOHAPYKEHHUIO KaTMOHOB U aHHOHOB B
pacTBopax;



-cO0Ir01aTh

IIpaBUIIa

0€30MacCHOCTH  TIpH

BCIICCTBAMH U CPpCIACTBAMU OBITOBOM XUMHU,
-COCTAaBJIATH OTHYCT O ITPOACTIAHHOM IKCIICPUMCHTC;
-IIPUMCHATH BEHIECCTBA 10 HA3HAYCHUIO,
-peluaTh 3aaa4un paSJIPIlIHOfI CTCIICHU CJIOXKHOCTH: KaK THIIOBBIC, TaK U KOMIIJICKCHBIC,

-pa3sBUBATh COGCTBCHHyIO HHULIMATUBY U MMO3HABATCIIbHYIO0 aKTUBHOCTb IPpHU PCIICHUU
Pa3JIMIHBIX BOIIPOCOB U HpOGJ’IGM B XMMHHU.

I[J'ISI MOHHUTOpPHUHI'A

PE3YIBTATUBHOCTHU

oOparteHuu

O6p a30BaTcCJIbHOI'O

JICKApCTBCHHBIMU

mponecca 110

nporpaMMe «XuMHs U1 JIF0O03HATENBHBIX» UCIIOJIb3YIOTCS CIEAYIOLUIUE BUbl KOHTPOJIS:
* [IpeJIBAPUTEIbHBIN KOHTPOJIb (IIpOBEpKa 3HAHUM yUYallMXcsl Ha Ha4aJlbHOM dTare
OCBOEHUS) - BXOJIHOE TECTUPOBAHUE;

* TeKYIIUNA KOHTPOJIb (B TEYEHHE BCETO CPOKA pealln3alin);

* UTOTOBBIM KOHTPOJIb (3aK/IIOUUTENIbHAS IPOBEPKA 3HAHUM, YMEHUM, HABBIKOB I10
UTOraM pean3aluu ).

Coaep:xanue IIporpamMmmbi

Y4eOHblii (TeMaTHYECKHI) IJIAH

Ha3zBanue pa3nesna
BBoaHEbIE 3aHATHSL.

Uctopus
B3aMMOOTHOIICHUI
YeJI0BeKa M IMIPUPO/IbI
CBolicTBa BEIIECTB

ITouemy 51 KakK
MIPOTEKAIOT
XUMHYECKHE PEAKIIUH

Bonma

YucTtele BeliecTBa U
cMecH B JKA3HUA
YeJ0BeKa

IToBapenHas conb u
caxap

XUMHUS TUIIA

Cruuku

bymara

KoaunuyecTBO 4acoB

Bcero Teopus
6 4
4 2
4 2
4 2
4 2
4 2
4 2
4 2
4 2
4 2

NMPaKTHKA
2

®opma arrecranuu/
KOHTPOJIA

Bxonnoe
TECTUPOBAHUE

TEeCTUpOBaHUE/ OTYET
o MPAKTHYECKON
pabote
TEeCTUpOBaHUE/ OTYET
no MPaKTUYECKOU
pabore
TeCTUpPOBaHUE/ OTUET
o MPAKTHYECKON
pabore
TEeCTUpOBaHUE/ OTYET
no MPaKTUYECKOU
pabore
TeCTUpPOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
TeCTUPOBaHUE/ OTYET
o MPaKTUYECKON
pabote
TECTUPOBaHUE/ OTYET
o MPAaKTUYECKON
pabore
TeCTUpPOBaHUE/ OTYET
o MPAaKTUYECKON

pabore



10 Xwumus u 3 2 1 TeCTUPOBaHUE/ OTYET
CTPOHTEIBCTBO o PaKTUIECKON
pabote
11  Xumus u meaunuHa 3 1 2 TECTUPOBaHUE/ OTYET
o MPaKTUYECKON
pabore
12 Xumwus u tpa"cnopt 3 2 1 TECTUpPOBaHUE/ OTYET
o MPaKTUYECKON
pabote
13 Xumwus u yKcrora B 3 1 2 TECTUPOBaHUE/ OTYET
JI0Me 1o NPaKTHYECKOM
pabote
14 Xumus u 3 1 2 TECTUPOBaHUE/ OTUYET
KOCMETHYECKUE o NPAKTHYECKOM
CpeacTBa pabote
15 Xumus w wianera 4 2 2 TECTUPOBaHHE/ OTYET
3emist 1o PaKTUYECKON
pabote
16  Hayuno- 7 2 5 3ammTa npoexTa
UCCIIEIOBATENbCKAs
IPOCKTHAS
JEeSITEITbHOCTD
68 33 35

Copnepxanne Ilporpammbl

Beenenne

OOmue npaBuiia paboTel B XUMHUYECKOH J1aboparopun. TexHuka Ge30macHOCTH MpU
pabote B xumMHuueckoi aboparopun. Oka3aHue NMepBOM MOMOIIU NPU HECUACTHBIX CIIydasiX.
IIpaBuna paboTel C KHUCIOTaMHM, IIEJIOYaMH, JIETyYUMH BellecTBamu. HarpeBarenbHble
npuOoOpsl U IpaBuia paboOThl ¢ HUMU. XUMHUYECKas IocyAa o01iero Ha3HaueHus. MbiTbe 1
CYIIKa XUMUYECKOU TOCYIbI.

Ponp XxumMuM B KU3HM YelOBEKa M pa3BUTUHU yenoBedecTBa. O030p BaKHEHIIMX
KJIACCOB COCIMHEHUH, HCIOJIb3YEMBIX YEJIOBEKOM. XHMMHS - TBOPEHHME IPHUPOABI U PYK
yesoBeKa. XUMHMs BOKPYT Hac. XMMUYECKHE BEIIECTBA B IOBCETHEBHON )KU3HU YEJIOBEKaA.

Ilpakmuka:

IIpuemvr obpawenus ¢ HazpesamenbHbIMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800AHAA
Oams) u xumuyeckol nocyootl oowe20 Ha3HaueHus.

Cocmaenenue mabauy, ompasxcalowjux Kiaccu@pukayuio 6ewecms, u3eomosieHue
IMUKEMOK HeOP2AHUYECKUX 8eUjeCms, COCIMAGIEHUe CNUCKA PeaKmU8os, Heco8MeCmUMbIX O
XpaHeHus.

Tema 1. VMcTopus B3aMMOOTHOILIEHUH Y€I0BEKa U PUPOIBI

pacceiICHUC U 3aHATHA APCBHUX JroJei.

Wctounuku sHeprum (Mcueprnaemble U HeHcueprnaemble). «IKOJIOTUYECKUN PIOK3AK».
Heo6xonumMocTs 6epeXxHOT0 OTHOLIEHUS K OKpYy»Karolei cpeze. YenoBek U MpUpoia B JaleKoM
MPOIIJIOM: IPUCBAUBAIOLIEE XO3AKWCTBO. [[peBHue nroau. BiusHMe NpUpOAHBIX YCIOBHH Ha

OcHOBHBIE 3aHATHS JPEBHUX JIIOJIEH: coOMpaTeNnbcTBO W oxora. [IpucBamBaromiee
X035CcTBO. JIOKanbHBIN XapaKkTep BIUSHUS ACITeILHOCTH IPEBHUX COOMpATENeil 1 OXOTHUKOB HA
MIPUPOTY.
[lepexon denmoBeka K MPOU3BOIALIEMY XO03siMcTBY. Ilpom3Bojsiiee X034iCTBO.
Bo3nukHOBeHME 3eMiteiens B CKOTOBOACTBA. Bo3aeiicTBrE Ha TPUPOY TPEBHUX 3E€MIICICTIHIICB
1 CKOTOBOAOB. CTUXHMITHOE MPUPOI0TI0JIb30BaHNe. OnmycThIHUBaHUE. | nOeIh ITMBUIIN3AIIHIA.



Ot xonecHuLBI 10 camoieTa. MI3MeHeHne XapakTepa MpUpOAOII0JIb30BAHUS B IPOLECCE
Pa3BUTHSI YEIOBEUYECKOro O0IIeCTBa

Yenosek u npupoaa B HacrosAweM. [IpsamMoe U KOCBEHHOE BO3JAEHCTBUE XO35HMCTBEHHOU
JEATEIIBHOCTH 4ejoBeka Ha mpupoay. Murtpomykums. Hewcuepmaemble M ucuepnacmble
HCTOYHUKHU 3HEpruu. VICTOUHMKM 3HEpIruu (McyepliaeMble U Heucuepnaemble). « IKOJIOTHYeCKU
prok3ak». Heobxoaumocts

Oepe’KHOr0 OTHOIICHHUS! K OKpY’Kalollel cpene. ANbTepHATUBHBIE UCTOYHHKH SHEPTUU.
[TpunuBHBIE 351€KTPOCTaHIIMK. DHEPrusa BeTpa. ['eotepmanbHas sHeprus. buosnepreruxka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsanot ogueamens.

Cmpoum «po3y 6empoey ceoetl MeCmHoCcmu.

Ipespawenue paznvix 6u008 sHepeuu opye 8 opyad.

Hacpesaem no-pazHomy (nepeoaua MenJio6ot SHepauu U3IyYeHueMm,
menjionpo8oOHOCHbIO, KOHBEKYUELL).

Tema 2. CBolicTBa BEIIECTB.

Xumuyeckue U (pusnueckue cBoiicTBa BellecTB. YucTsle BemecTBa U cmecu. OCHOBHbBIE
IpUEMBl C TBEpPAbIMH, XMJIKMUMH W ra3zoo0pa3HblMu BellecTBaMu. JlaGopaTopHble CIOCOOBI
IIOJIy4E€HUsl HeopraHudeckux BemiecTB. [Ipouecc pactBopeHust BemecTB. PacTBopbl M HX
IIPUTOTOBJICHUE.

Ilpaxkmuueckue 3a0anus

Tonyuenue yenekucnozo 2asa, KUciopooa 6 1ad0pamopuu.

Tonyuenue cynbpama meou u3 meou , cepebpa uz Humpama cepeopa u m.o

Tema 3. [loyemy U KaKk IPOTEKAIOT XUMHUYECKUE PEAKITIH.

MHorooOpa3ue u 3aKOHOMEPHOCTH MPOTEKaHUsI XuMHueckux peakuuid. Knaccuduxauuns
XMMHMYECKHUX PEAKIUI. 3aKOHOMEPHOCTH NPOTEKaHMsI XUMUYECKUX peakMid. BHEIIHNe npu3Haku
IIPOTEKaHU XUMHUYECKUX peakiuil. XUMHYECKHE YypaBHEHUS. 3aKOH COXPAaHEHHsS Macchl
BeLIECTBA. XUMUYECKUE PEAKIIMH B KUBBIX OpPraHU3MaXx.

Ilpaxkmuueckue 3a0anus

Cocmasnenue ypasnenuil peakyuti no yenouke npespaujeHui.

Onvimsl  «3mess u3z caxapHoul nyopul», «Bzaumooeticmeue memannos c consinot
KUCTIOMOUY, «3Mes U3 eIOKOHAmMAa KalbyYusiy»

IIposedenue kauecmeeHHbIX peaKyuii.

Tema 4. Bona.

Bona B macmra0e manetsl. Kpyrosopot Bonbl. [lpupoanas Boga u e€ npecHoil Boibl Ha
wianete. IlpecHas Boma u ee 3amackl. DKoJIoTMYecKHe MpoOieMbl 4McTod Bojabl. Bona B
opranusme uenoBeka. Bojga B menuuuHe M gapMakoiaoruv. AHOMaIUK (PU3HUECKHUX CBOWCTB.
PacTBopstromas cnocoOHocTh Boibl. [IpoGiieMbl MUTHEBON BOJBI.

IMpakTuka:

Ananusz 60061 U3 NPUPOOHBIX UCTOYHUKOS.

Pacmeopsrowee Oeticmsue 800bl.

Ouyucmka 800bi.

Onpeoenenue xcecmkocmu 600bl U ee yCmpaHeHue.

MHnoeo nu 600vl 6 osowax u ppykmax?

Tema 5. YncTble BelecTBa M CMECH B KU3HU YeJIOBEKa

Yucrtele BemecTtBa JuctuiummpoBanHas Boga, Kucnopona. Cepebpo, Bogopoa, Ceunen u
np. Uctunnbie pactBopsl. Cmecu Mopckas Boga. ['panut. Crans. PactBop xnopuja Hatpus A
nHbekuui. Yyryn. Bosmyx. bazanpr. Crexno. OMynbcus «Mmacino B BoJe». PasHoBHIHOCTH
cMmeceif, o0JacTM WX HCIOJb30BaHUA B TIOBCEIHEBHOM >KM3HU uejoBeKka. ['OMoreHHble u
rereporennsle cmecu. Cmecu B ¢apmakosioruu. [Ipumepsl KUAKUX, TBEPIABIX M Ta3000pa3HBIX
cmeceit. OTHOPOIHBIE U HEOJHOPOIHBIE cMecH B ObITy. CBolicTBa cMecelt. Pa3nenenue cmecei.

Brienenue BemiecTB M3 HEOJHOPOJHOM cMecH, OOpa30BaHHOM pPacTBOPUMBIMH U
HEPAacTBOPUMBIMHU B BoJe BeniecrBamu. OTcranBaHue: BplaeneHne BEMECTB U3 HEOAHOPOJHOU
cMmecHu, 00pa30BaHHOW HEPACTBOPUMBIMHU B BOJIE BEIIECTBAMH C Pa3IMYHON IJIOTHOCTHIO. B



JeNUTENbHON BOpOHKE. JIMCTWIUIALMS, BhIApUBaHHE, NEeHTpUudyrupoBaHue, xpomartorpadus,
KpUCTaJIIU3alus U Bo3roHka. [leperonka win QuCTHILISALUS - coco0 pasieleHnsl, OCHOBaHHBIN
Ha pa3au4uy B TEMIEpATypax KUIECHUS IPYT B APYre KOMIOHEHTOB.

[Ipuem pazneneHus OIHOPOAHBIX CMECEH IyTeM HCIApEHUsl JIETyuUX S>KUIKOCTEH C
MOCJIENYIOIEH KOHJIEHCauue ux mapoB. llpumep: monydeHue IUCTUIUIMPOBAHHOM BOJBI.
Pemenue 3a1au Ha HaAXOKEHUE MAacCOBOM 1 0OBbEMHOI1 10JIM KOMIIOHEHTA CMECH.

IlIpakmuka

Hzeomoenenue npocmetiwux — Guabmpos U3z nOOpyyHuix cpedcms. Pasoenenue
HEOOHOPOOHBIX cMecell.

Ouucmia MeoHo20 Kynopoca om HepacmeopuUMbLX UpacmeopumMblx npumecell.

Tema 6. [ToBapeHHas conb 1 caxap

Ponb noBapenHo# conu B oOMeHe BelecTB uenoBeka U kUBOTHBIX. ConeBoil 6anaHc B
opranu3zMme yenoBeka. [IpumeHeHHMe XJopuaa HATpusg B XO3AWCTBEHHOW JEATEIIBHOCTH
yenoBeka. Korga conb - aa. 3noynorpebienue coibio. Vcnonbp3oBaHue XJiopujaa HATpHUs B
XUMUYECKON MPOMBINIIEHHOCTH. Mcnonb3oBaHue XJopujia HATpus B MHINE, MEAMUIIMHE.
[TpousBoicTBO moBapeHHoi cou. Caxap u ero cBoiicTsa. [lone3Hble U BpeHbIe YepThI caxapa.
HeoOpryHOE IpUMEHEHHE caxapa.

Ilpakmuka.

Ceoticmea pacmeopos nosapeHHou cou

T'opum nu caxap?

Tpubontomunecyenyus

Tema 7. XuMust U

N3 dero cocrour mnuma. XUMHYECKMH cocTaB MpOAyKTOB muTaHus. OCHOBHbIE
KOMITIOHEHTBI TUIIM: JKUPBL, OCJIKH, YIJIeBOJAbl, BHUTAMUHBI, COJU. XHUMHUS MPOIYKTOB
PaCTHTEIHLHOTO U XKUBOTHOTO MPOUCXOXKAcHMS. Du3nomnorus numieBapeHus. [IpoxyKTsl ObICTPOTO
MPUTOTOBIICHUSI U OCOOCHHOCTH HX MPOM3BOACTBA. lIporecchl, mpoucxonsiiue Mpu Bapke,
TYIIEHUH ¥ X)apeHnu nuiy. Kak crenars ey He TOIBKO BKYCHOM, HO M monie3Hon? JloGaBku B
MPOYKTHI TUTAHUS.

XYUMHUYECKHE pEaKIMU BHYTPU HAac. XUMHUYECKHE IMPOLECChl, MPOUCXOJALIUE IpHU
XpaHEHUU U nepepaboTKe CeIbCKOXO03SICTBEHHOTO ChIpbs. KOHCEpBaHTHI 1 aHTUOKUCIUTENH, UX
poOJIb.

Crioco0bl XMMHYECKOI0 aHAJIM3a COCTaBa BEIECTB B MpoAykTax nuTaHus. CoaepkaHue
BUTAMUHOB U MUHEPAJIbHBIX BEUIECTB B MMUILEBBIX MPOJYKTAX.

Ilpakmuka

Onpedenenue xauecmsa meoa. llposepka meoda Ha nanuyue Kpaxmania, mMeid, Caxaposbi.

Onpeodenenue eumamunos A, C, E 6 pacmumenvrHom macie.

Onpeodenenue Humpamos 8 npoOyKmax.

AHanuz npoxnaoumensHvlx HanUmMKos.

Onpedenenue Kogheuna 6 HANUMKAX

Onpedenenue co0epiHCanus HCUpos 8 cemeHax pacmeHul.

Kauecmeennvie peakyuu na npucymcmeue y2neeo008.

Xumuueckue onvimvl ¢ JHcegamenbHOU pe3UHKOU.

Onpeoenenue cooeporcanusi nOBAPEeHHOU CONU 8 NPOOYKMAX NUmaHusi (Macjo, Cuipol,
COJIEHbIE MBOPOIHCHBIE UZ0EUS).

Tema 8. Cinuku

[Mupodopst. Uctopus uzobperenus cnnyek. Crimuku [lancens u Yokepa. Cnimuku Copua.
Crnnuxu Upunu. IIBenckue cnmuku Jlynacrpema. Kpacusiit u 6enbiit pocdop. OKHUCTUTETBHO -
BOCCTAHOBUTEJBHBIE TMPOIECCH, MPOTEKAOIINE MPU 3aKUTaHUH CIUYKA. OCHOBHBIC BUJIBI
COBpEMEHHBIX cru4eK. J/lepeBsHHbIE(U3TOTOBIEHHBIC U3 MSATKUX MOPOJ AepeBa
- OCHUHBI, JIMIbI, TOMNOJS, AMEPUKAHCKOW Oenoil COCHBbI M T. I.), KAPTOHHbIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJICHHBIE U3 XJIOMYATOOYMa)XHOTO JKI'yTa, MPOMUTAHHOTO MapaduHOM).
[To MeTomy 3a:kuraHus - TEPOYHBIE (3AKUTAIOIIUECS MTPU TPEHUH O CHEIUATBHYIO TOBEPXHOCTb -
TEPKY) 1 OeCTEPOUHBIC (3AKUTAIOIINUECS TIPU TPEHUH O JTIO0YIO IIOBEPXHOCTD).



Crnnyeunoe npousBoacTBO B Poccun. Ctpoenue, coctaB v U3TOTOBJIEHUE CIIUYEK.

Crnennanssble cnnuky. LIITopMoBbIe (OXOTHUYBH) - TOPSIINE HA BETPY, B CBIPOCTH U O]
noxném. Tepmudeckue - pa3BUBAIOLINE IPU TOPEHUH OOJiee BBICOKYIO TEMIEPATYpy M AAIOLIUE
IIPY CrOpaHUM TOJIOBKU OoJblliee KOJWYECTBO Temula. CUTHAIBHBIE - JAIOUIME NPU TOPEHUU
nBeTHoe Iuams. Pororpaduyeckue - Narolide MIHOBEHHYIO SIPKYHO BCIBILIKY, HCHOJIb3YyEMYIO
npu ¢ororpadpupoBanun. CurapHple - CHOHUYKH YBEJIHMUYEHHOTO pasMmepa Uit Oosee
IIPOAOJKUTENIBHOIO TOPEHUS NPU PACKYPUBAHUU cUrapbl. TpyOouHble- CIIMYKH YBEJIMUYEHHOIO
pasmepa st OoJjiee MPOJODKUTENBHOTO TOPEHUS NPU PACKypUBAHHHM KYPHUTEIBHOM TPYOKH.
KaMuHHbIE - OU€Hb AJTMHHBIE CIIMYKHU, YTOOBI 32KUraTh KaMUHBI. ['a30BbIe - MEHBLIEH JUTMHBI, YEM
KaMUHHBIE, YTOOBI 3aKUTaTh ra30BbIe ropenku. JlekopaTuBHbIe (IOAapOYHbIE, KOJICKIIHOHHBIE) -
OrpaHUYEHHbIE BBIITYCKU KOPOOKOB (MHOTI'1a HA0OpaMH, YJI0)KEHHBIMU B IEKOPATUBHYIO KOPOOKY).

Ilpaxmuxka

H3yyenue ceoticms pasnuunblx 6U008 CRuyeK (OblmoGbIX, OXOMHUYLUX, MEPMULECKUX,
CUCHATIbHBIX, KAMUHHBIX, (POMOSpaduiecKux).

Tema 9. bymara

Ot neprameHTa U MIEIKOBBIX KHUT 0 Hammx aHeu. [lemmonosa. Ces3yroiue: KaoiuH,
KapOOHAT KajblMs, NUIMEHThl. XJjom4aroOyMaxkHble TKaHW. Buapl Oymarm u ux
MIPaKTUYECKOE UCII0JIb30BaHUE. TEXHOIO0rus Mpou3BoicTBa Oymaru. CTpykTypa OyMaru noju
MHUKPOCKOIIOM BO ()JIyOPECLIEHTHOM CBEYCHMHU.

[Tonydabpukarel 11si MpOW3BOJACTBA Oymaru: ApEBECHAs Macca WM IEJUTI0I03a;
LEJITF0JI03a OJIHOJIETHUX PACTEHHH (COJIOMBI, TPOCTHHUIIbI, KOHOIUIM, pUCa M JAPYTHUX);
MOJIYLIEJIJII0JI03a; MaKyJaTypa; TpSANUYHAsl MOoJyMacca; JUlsl CHEelUalIbHbIX BHIOB Oymaru:
acOecT, IIepCTh U JpyTrue TEeKCTUIbHbIE BOJOKHA.

[Ipon3BojacTBO Oymaru: NpUrOTOBIEHHE OyMa)KHOM Macchl (pa3Moil M CMEILIEHUE
KOMITOHCHTOB, ITPOKJICHKA, HATIOJTHEHUE M OKpacka OyMa)KHOW MacChl); BEIPa0OTKa OyMaKHOU
Macchl Ha OymarojenaTelibHOW MamuHe (pa30aBieHue BOJOM M OYMCTKA MAacchl OT
3arps3HEHU, OTJIMUB, IPECCOBAHUE U CYIIKA, a TAK)KE MEPBUYHAS OTAEIKA); OKOHYATEIbHAs
oT/eNKa (KaJlaHIMpOBaHKE, pe3Ka); COPTUPOBKA U YIIAaKOBKA.

Ilpakmuka.

H3zyuenue ceoticme paziuunbix 6u006 bymazu.

Tlonyuenue oymacu.

Tema 10. Xvmust v CTPOUTETBCTBO

Crpoutennabie pactBopbl. M3Bects. Men. Ilecok. beron. Ilement. McTtopus crekia.
Kupnnun. ®apdop u dasHc. JlpeBecMHa - YHUKAIbHBIM CTPOMTENBbHBI MaTepual.
Jlakokpacounble MaTepuainbl. CBoOHCTBa 0yM(]bI, MAaCISHBIX KpPacoK, dMajel, pacTBOPUTENIEH.
[Tonatue 00 3KoNMOrMYecKH YMUCTHIX MaTepuanax. Kepamuueckas nena. 3ujmaput. Kampimur.
Conomut. I'pyro06noku. CUnukaTsl METAJIJIOB U BSDKYLIME MaTepraibl. Koppo3usi cTpOUTENbHBIX
MaTtepuainos. Ilomumepsl B CTpOUTENBCTBE.

XHWMHYECKUE CBOMCTBA CTPOUTENBHBIX MAaTEPUAIIOB

XHUMHUYECKasi CTOMKOCTB - 3TO CBOMCTBO MOKa3bIBA€T, HACKOJIBKO MaTe€pHal yCTONYHB K
BO3JICVCTBUIO IPYTUX BEIIECTB: KUCIOT, IIEJI0YEH, COJIEH U ra3oB.

Koppo3unonHasi ycTOHYMBOCTh - CBOMCTBO MaTepuaia MPOTUBOCTOATH BO3IECHUCTBUIM
OKpykarolien cpenpl. Yarie BCero 3,To OTHOCUTCS K CHOCOOHOCTH HE MPOITyCKaTh Biary.

PacTtBOprMOCTB - CBOMCTBO, IIPH KOTOPOM MaTepraji UMEET CHOCOOHOCTh pacTBOPATHCA B
Pa3IMYHBIX KUJKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh COEAUHSITHCS C JAPYTUMHU
MaTepuagaMH 1 IOBEPXHOCTSIMH.

Kpucrannuzanus - xapakTepucTuka, Ipy KOTOPOH MaTepuall MOKET B COCTOSIHUM Tapa,
pacTBopa WK paciiiaBa 00pa3oBbIBaTh KPUCTAILIBL.

Bune! 3arpsasHenuii (mpUieBble, pajdalloOHHbIE, OMOJIOTHYECKHEe, ITyMOBBIE), 3HaUCHHE
KUBBIX OPTaHU3MOB B IOMaxX U KBapTHpax.

Ilpaxmuka



Onpeodenenue omHocumenbHoU 3anblIeHHOCMU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonocuueckum cooepaircanuem.

Tema 11. Xumus u MeguIHa

Ilepgvie wazu xumuu 6 meduyune. llonstTne o QapMaKoIOTHH, HATPOXHMUH,
xuMuoTepanuu. llapanenbc - OCHOBOIOJOXKHUK MEAUIMHCKOW xumuu. Knapmuit ['anen -
¢dapmakotor. I1. Dpaux - 0OCHOBONOJOXKHHUK XUMHOTepanuu. [Ipodeccun: Xxummuk, OHOXUMIK,
¢dapmarneBT, 1adbopanT. JlekapcTBeHHble BelecTBa. Kitaccudukanuy nexkapCTBEHHbBIX BEILECTB:
¢dapmakonornueckas, xumuyeckas. CpIpbE A MOMYYCHHS HEOPTraHMYECKHX, OPTaHUYECKHUX
JIeKapCTBEHHbIX BellecTB. DOpMbI JIEKAPCTBEHHBIX IpenapaTroB: TaOJETKH, ApPaxke, CBEYH,
9MYJIbCUH, CYCIIEH3UH, HACTOUKH U JIp.

IlIpakmuka

O3naxomnenue ¢ hopmamu 1eKkapcmeeHHbIX NPenapamos.

3uaxomcmeo ¢ obpazyamu 1eKapcmeeHHblx CpeoCcme 1 ONbIMblL C HUMU.

IKCKypcust 8 MEOnyHKm.

Campvle npocmole u3 1exapcme

Ilepmanranar kanusa. Mcrtopusti orkpeitusa. Pusmdeckue concTBa. OKUCIMTEIbHBIE
cBoiicTBa. IIlpumMeHeHHe pAacTBOpPOB IMepMaHraHara Kajius B ObITy, B Meauuuse. l[lpaBuia
XpaHeHus. Meppl IepBOM IOMOIIM IIpU OTPABICHUM KOHLEHTPUPOBAHHBIM PacTBOPOM
nepmaHranara kanusa. llepokcun Bomopona, mcropust OTKpeiTHs. Ileprupposns. dusmdeckue,
XUMHYECKHEe  cBoicTBa. [IpumeHenme B MeauMLMHE:  KPOBOOCTAHABIMBAKOILEE U
nesuHpuuupyrouiee cpeacto. Moa: uctopust OTKphITUS, CTpOEHHE, PU3MUECKUE U XUMUYECKHE
CBOMCTBA, IPUMECHEHHUE.

bopHas kucnora, OOpHBIH CHMPT, aHTHCENTHYECKass aKTUBHOCTb. dusnonornyeckui
pacTBop.

Jlsnuc. Hamateipabiii ciupt. ['ekcaruapar xjgopuaa kaneius. [enrarugpar cynbdara
LMHKA.

AKTUBUPOBAHHBIN yTOJb.

Ilpakmuka

Ilpuecomosnenue pacmeopa xn10puoa Karbyusi ¢ 3a0AHHOU MACCOBOU OOl

«Kuokuii xameneony. Paznoowcenue nepokcuoa 6ooopooa. H202 - okuciaumens,
goccmanogumens. Pacmeopenue uooa 6 6ode, 6 cnupme. Pacno3unasanue uU00UO08.
Obecyseuusanue pacmeopa nepman2anama Kaius aKmusupoSanHsiM Y2iem.

HAoosumole sewecmea

Anpl. Knaccuduxanus sSO0OBUTHIX BEIIECTB. YTapHBIM ra3: MPU3HAKH OTPABJICHUS.
Oxa3anue nepsoii momomu. Ptyrs. TokcuuHOCTh MapoB pTyTH. COMM PTYTH: KOJIOMEb, CyJIEMa,
npuMeHeHue B MenuuuHe. Moibsak. Ceunen. CoenuHeHust Xxpoma. TOKCHYHOCTh OpraHM4ecKUX
pactBoputeneil. [IpaBuna XpaHeHus: sS10B B ObITY. Mepbl MEepBOM MOMOIIM MPU OTPaBICHUMU.
XuMHA 1 MeIUITMHA.

buozennwvie snemenmot u ux coeounenus

OOmwmii 0630p OMOJOrMYECKOW PpOJIM 3IEMEHTOB-OPraHOreHOB Yriepod. Bomopos.
Kucnopon. Azot. Cepa. ®ocdop.

buonoruueckas pojib HEKOTOPHIX HEMETAJIOB, HE OTHOCALIMXCA K opraHoreHam ®top.
Xnop. Bpom. Hox. Kpemuuit. Cerren.

buonornueckn BakHblE HEOPraHMUYECKHE COeIUMHEHMs HemeTauioB. Kuciopon. O30H.
Boma. Munepanbabsie Boawl. Ilepokcua Bomopona. DepMeHTATUBHBIE CpPEICTBA 3alIUTHI
opranusma. CepoBoopos. Ammuak. L{uki MmoueBuHOOOpa3oBanus. MOHOOKCH]T a30Ta.

Hutpatel, HuTpuThl. Yriuekucnslii ra3. MoHookcus yriepona. bydepusie cuctemsl
opranusMma. ['mapokapbonatnas Oydepnas cuctrema. PocdartHas OydepHas cucrema.
Mexanusm OydepHOro JedcTBUS cHCTeMbl. B3auMoOCBSi3b KpyroBOPOTOB OMOT€HHBIX
JJIEMEHTOB.

buoneopzanuueckasn xumus u meouyuna

Heopranmueckyro OMOXMMHIO MOXKHO pPacCMaTpUBaTh KaK MPUIOKEHHUE HPUHIUIIOB
KOOP/AMHAIIMOHHONW XMMHHM METaNIOB K OHOJOrM4YeckuM mpodieMam. MeTaulbl B OpraHu3Me



YyeloBeKa
buonoruueckas posb «METaIIOB KUZHI)
OO6mwuit 0030p ponu 8-meramioB. Hatpuii. Kamumii. Marawii. Kanpuuii. JlaHHBIE METaIUTBI
paccMaTpuBarOTCs COIJIACHO IUIaHA!
1. Conepxanue B 3eMHOM Kope. BaxuHelime npupoaHbie COeTMHEHUS.
2. Copepxanue U (GopMbl CyIIECTBOBAHUS B JKUBBIX OpraHu3Max. buomormueckas

pOJIb.
3. [IpumeneHnue MeTaa v ero COeIMHEHUN B METUIMHE.
4. TokCHYHOCTH METaJIJIa U €r0 COCTUHEHHUIA. )

O6muit 0030p pomu 4-mertamnoB. JKenezo. Mapranen. KobGamst. Menp. [lunk.
Monu6aeH. JlanHble METaJIIbl pACCMATPUBAIOTCS COTJIACHO TIaHA!

1 Copnepxanue B 3eMHOM KoOpe.

2 Baxueumme npupoIHbIe COSAMHEHUS.

3 Conepxanue 1 (OpMBI CYIIECTBOBAHUS B )KHUBBIX OpraHu3Max. buonornueckas posb.

4 TlpuMmeHeHHE MeTaJuIa ¥ €ro COSUHEHHI B MEIUIINHE.

®uU3HOIOrnYecKas v MaToJIOrH4eckas pojb HEKOTOPHIX 3JIEMEHTOB B

opranusme. 8-2neMeHThl. 4-2JneMenThl. KoMiekcHbie (KOOpAMHAIIMOHHBIE) COSTUHEHUS
Pa3IMYHBIX 3JIEMEHTOB B OpraHu3Me. DIIeMEeHThI, 00JIe3HH, JekapcTBa. bruonorniyecku akTUBHBIC
MOJIEKYJIBI.

Bonga. AwmuHOkHCIOTBL. AckopOuHOBasi kuciota. OpToMOJeKylspHas MeIUIHA.
buonornueckn akTUBHBIE OJUTOMEpPHl buoNOrmyeckas posib HEKOTOPBIX METAUIOB, HE
OTHOCSIIIUXCS K «MeTayiaM ku3amw». Amomunuii. Cepebpo. bapuii. Pryts. CBunel.

Ilpakmuka.

Temamuueckas UKMOpuHa « Xumusi u MEOUYUHAY.

QDu3uueckas Xumua u MeOUyUHa

@u3HOIIOT - 3TO PUBUKOXUMHUK, UMEIOIINHI JETI0 C ABJICHUSMH KUBOTO oprannima. .M.
CeuenoB JKuBble OpraHuU3Mbl MOTYT CYIIECTBOBATh IIUIIbL Olarogaps HMX 3amMedyaTelIbHON
CIIOCOOHOCTH KMHETUYECKU KOHTPOJIUPOBATh XUMUUYECKHE PEAKIIMH U TEM CAMBIM IOJIABIISAThH
CTPEMJICHHE K JIOCTHIKEHMUIO TepMOAMHaMH4eCcKuX paBHOBecui. M.B. bepesnn Xumuueckas
TepMOJAMHAMUKA U KUBBIE OpraHu3Mbl TepMoaHAMUKA U OPTaHU3MBI.

Xumuueckass ¥ OMOXMMHYECKas KUHETHKa W KaTanu3. dDepMeHThl - OMoorHMuecKue
KaTaJIu3aTopbl. 3HAYEHUE PACTBOPOB ISl OMOJIOTUM U METUTIUHEI.

KucnotHo-menoyHoe  paBHOBecMe U OyQepHble  CHUCTEMBl  OpraHU3MA.

AMuHOKUCITOTHBIE Oy(depHbie cuctembl. benkoBeie OydepHbIE CHCTEMBI.

V3MeHeHne KUCIOTHO-IIENIOYHOTO PABHOBECHS TIPU PA3IMYHBIX 3200JICBAaHUSX.

Meouyunckue mamepuanvt

Heoprannueckne wmegunuHckue wmartepuanbl. Metamel.  YTIiaepogHele  MaTepHAIIbL.
MexaHu3Mbl B3aMMOJICHCTBHSI MEIUIIMHCKUX MaTepUaNoB C OHOJOTMYECKHMMH CHCTEMaMH.
B3aumopeiicTBusi: mMarepuan - KpoBb, MaTepuai - TKaHb, MaTepHall - KJIETKa, Marepuanl -
OMOMNOIMMEDBI.

HckyccTBeHHBIE OpTraHbl. AMMapaThl «UCKYCCTBEHHOE CEp/IIe-IeTKOe», «MCKYyCCTBEHHAS
moyvkay. MckyccTBeHHOE cep/iie YeoBeKa C aBTOHOMHBIM HCTOYHHKOM TTUTaHUS.

Bomnpocs! k ceMunapam:

1. Mlox: wucTopHsi OTKpBITHS, CTpOCHHe, (H3MYECKHE U XHMUYECKHE CBOICTBA,
MIPUMEHEHUE.

2. bopnas xkucnota, OOpHBINA CIIUPT, AHTUCENTUYECKAS AKTUBHOCTD.
3. ®usnonornyeckuit pactop. Jisnuc. HamaTtelpHbIil coupT.

4. ®ypauuianH. AKTUBUPOBAHHBIN yroib. [ 'opundyHuKH, MIacTelpu. VIX npuMeHeHwue,
CBOWCTBA, CIIOCOOBI XpaHEHUSI.

5. AcnupuH. [Ipumenenue, hapMakonorudeckoe JecTBUE Ha OPraHU3M.
6. AHTUOMOTHKH, KnaccuuKaiys. J{ucoakTpros.



7. ApomaTtnueckue Macia U uX JIeMCTBUE Ha OpraHu3M. ApoMarepanus.

8. AcnupuH, puznyeckre CBOWCTBA, UCTOPHS MOTy4YEHUS.

9. AHTUOMOTHKH, UCTOPHUS OTKPBITHSI.

10. Knaccudukamus sg0BUTHIX BEIIECTB.

11. Vrapwuslii ra3: npusHaku orpaBieHusi. OkazaHue NepBO MOMOIIH.

12. Pryth. TokcuuHoCTh MapoB pryTu. Conu pTyTH: KajloMelb, CyjieMa, TPUMEHECHUE B
MenuimHe. Mpibsik. Ceunen. CoeAMHEHUs XpoMa.

Ilpaxmuka

Hccneoosanue nekapcmeenHblX npenapamoa.

Henosasa uepa «Cnacume 6onvHO20». [lenosas uepa conpogoicoaemcs nposedeHuem
Ka4eCmeeHHo20 aHalu3a pacmeopa KOHKPEMHO20 6euecmed XUMUYECKUMU MemoOoamu.
(Bewecmea: muocynvgpam Hampus, HOBOKAUH, 1akmam Kanvyus, b-enoko3za, meownsiii Kynopoc,
bpomuo Kanus, cyrbgam macHus).

Hccnedosanue moxcuunocmu dvimosvix eewgecms. Ocmopodicro, nuujesvle 0oobasxu! Hx
oeticmeue Ha OP2aHUZM.

Pewenue 3a0au no obweil xumuu ¢ MeouKo-oUOI02UYeCKOl HANPABIEHHOCMbIO.

Koukypc (xonuuecmeennwiti) uucna pewennvix saoay. Cocmaegnenue cOOpHUKO8 3a0a4
yuawuxcs no meme (c pewenuamu). Cocmasienue meopueckux pacuemHulx 3a0ay no pasiuiHblm
memam.

JlekapcTBeHHBIE TIpenapaThl, WX BHUJbI W Ha3HadyeHue. Kaxmgoe mekapcTBO -
XUMUYECKUN PEAKTHB.
MHuororpanssiii ioa. [louemy o Hano Aepkath B IJIOTHO 3aKYIIOPEHHOW CKJISHKE.

«3enéHKka» WM pacTBOp OpuinaHToBoro 3eiéHoro. HeoObluHBIE CBOWMCTBA OOBIUHOM
3CJICHKHU.

AKTUBUPOBAHHBIN yTOJb.

JlexapctBa oT npoctyasl. Buramuubel CamozienbHbIE 1€KapCTBa.

AcnupHH WM alleTUICATTMIMIOBAs KUCII0Ta U €Tr0 cBolcTBa. YTo nosie3Hee: acnupyH
WM yIicapuH, HypodeH win uoynpodeH?

[Tepexucs Bogopoaa u ruaponeput. CBOICTBA NEPEKUCH BOLOPOA.

IlepmaHranat Kanusi, MapraHIOBOKHUCIBIA KaJWW, OH JK€ - «MapraHlOBKa».
HeoObrunble cBoiicTBa MapraniioBku. Kakyro onacHOCTb MOXKET IMpeICTaBIsATh MapraHlOBKa.

Hy>Ha 11 B toMariHeit anteuke OopHast KMCIIOTa.

Crapsle JleKkapcTBa, Kak ¢ HUMHU MTOCTYIIUTb.

Bormpocsl k ceMuHapam:

1. Ilepmanranar kanus. cropust otkpeitus. ®usnueckue cBoicTBa. OKUCIUTENbHBIE
cBoricTBa. [IpaBuia XxpaHeHus repMaHaraHaTa Kajius.

2. IlpumeHeHne pacTBOpa MEepMaHTaHaTa Kauus B OBITY, B MeAUIMHE. Mepsl epBoi
IIOMOILY IIPY OTPABJICHUHY KOHLEHTPUPOBAHHBIM PACTBOPOM IIEpMAHIaHaTa KaJlus.

3. PactBop OpmiummanTOBOTO 3eneHoro. [lepokcua Bomopoaa, MCTOPUS OTKPBITHS.
[Teprugponb. dusznyeckue, XUMHYECKHE CBOWCTBA. IIpuMeHeHMe B  MEIUIIMHE:

KPOBOOCTaHABIIMBAIOIIEE U JIe3UH(UIMPYIOIIEEe CPEACTBO.
Ilpaxkmuxka.

Tonyuenue uoooghopma.

eiicmeue kuciom nHa 6PUNTUAHMOBBLIL 3€1EHDbLII.

L]enounoe pacwenienue 1e6oMuyemuna.

Kauecmeennas peaxyus na nepoxcuod 600opooa.

Onpedenenue UMamMuHo8 8 nPenapamax NOIUSUMAMUHOS.

Tema 12. Xumus u TpaHCTIOPT

Matepuanbl, KOTOpbIE HCIOJIB3YIOTCS I M3TOTOBJICHUS aBTOMOOMIIEH. 3ampaBOyHbIE
KHUIKOCTH (TOIUIMBO, Maciia, CMa3KH, OXJIAKIAIOIINE XHUIKOCTA WU T. 1.); PE3UHBI - IIUHBI U
PE3NHOTEXHUYECKUE U3CIHS; TIaCTMACChI; OTIEIIOYHOICKOPATHBHBIE MaTepHanbl (0OUBKa,



JIaKU ¥ KPAacKH, aHTUKOPPO3UOHHKIE MOKPBITUS U T. 11.); KIIEH, TEPMETUKH. DICKTPOIHT - 3TO YTO-
TO 3HaKOMo€. BeH3WH, KePOCHH U IPyTHE «- HHBI XUMHYECKHE TPOIIECCHI, MPOUCXOIAITNE TTPU
IKCIUTyaTaliy aBTOMOOWIIS. DKOJIOTHS U aBTOMOOUIIb.

Ilpakmuxka:

1. Bensun u kepocun kax pacmeopumenu.

OnbITBl IO 03HAKOMJICHHIO C PACTBOPSIOIIUM JCHCTBHEM HE(TEIPOIYKTOB, KaK H
NPEIBIIYIIHNA, TUI0X0 BUAHBI C IEMOHCTPAIMOHHOTO CTOJIA, TIOATOMY MX JIy4llle BCETO CTaBUTh B
KayecTBe JIabopaTopHOil pabOoTHI.

a) B IPOOUPKH C OCH3MHOM, KEPOCHHOM W BOAOW HaiuBaroT 1o 0,5 MJI pacTUTEIBHOTO
Macina W B30anThiBalOT. Macno pactBopsieTcss B yrieBogopojax. OTMedaoT JIy4lIyio
pPacTBOPUMOCTh B OCH3HUHE.

0) B HeOodbIIME CTaKaHYMKKA WA GaphopoBble YallKU C TEMH XK€ JKUIKOCTIMH
MOMEIIAIOT KYCOYKH TKAaHU C MSATHAMHU XKUPA M TEPEMEIIMBAIOT WX CTCKISTHHOW Malo4YKor 2-3
MuH. [locie BpichIXaHusl TKaHU, TOMEIIEHHbIE B OCH3WH U KEPOCHH, OKa3bIBAIOTCS OYMIIIEHHBIMU
OT JXHUpA.

2. T'openue @vicuuux y2ne6000po0os.

a) CMaumBaroT MOJOCKU (UIBTPOBAILHON OyMaru B O€H3MHE, KEpPOCHUHE, Ma3zyTe U
MOJUKHUTAIOT UX. BemecTBa ropsar cBeTsImMuUMC m1aMeHeM. Briciire yrieBoJopos! Py TOPEHUH
00pa3yroT KOMOTb.

0) Ha >xene3nble miacTUHKY WK Gap(HopoBbIe KPHIIIKA HAIUBAIOT IO HECKOJIBKY Kareib
OeH3nHa, KepOCHHA M CMa30YHOT0 Macja MJIM Mazyra v OpKUraroT. HabmoaaroT To ke siBIeHue.
OOpamaroT BHUMaHHE Ha JIETKYIO BOCIIAMEHSEMOCTh OCH3MHA M Ha CPAaBHHUTEIHHO TPYIHYIO
3aropaeMocTh Ma3yTa.

B) B KeJe3HYI0 I (aphOopoBYIO JOKEUKY MOMEIIAIOT HEOOIBIION KycO4eK mapaduHa
Y HarpeBaroT ero B IuIlaMeHu ropenku. [lapadun mmaBurcs, a 3aTemM Toput, 00pasys KOMOTb.

3. Ouucmka ben3uHa u KepocuHa.

BeH3nH 1 KepOCHH MocIie 3aBOJCKON MMEPETOHKH COJIePIKAT MPUMECH Ha(TEHOBBIX KUCIOT
U APYTUX BEIIECTB, OCIOKHAIOIINX X MPUMEeHeHne. HeounIeHHbI KepOCHH, HalpuMep, TI0X0
MOJIHUMAaeTCsl Mo (UTWIIO JIaMIlbl, ci1abo ropuT M ObicTpo oOpasyer Harap. HeouwuieHHble
MPOIYKTHI MOXKHO Y3HATH I10 TPS3HOMY BHUAY U MaJlOM MPO3PAuHOCTH.

OuncTky MIPOU3BOISAT 0OBIYHO, oOpabaTsiBast He(PTEPOTYKTHI criepBa

KOHILEHTPHUPOBAHHOMN KHUCJIOTOM, a 3aTeM LIEI0YbIO.
HamuBator B OOINBIIyI0 JAETUTENbHYIO BOpOHKY 15—20 M HEOUMIIEHHOrOo KepoCHHa H
npubaBmsoT 2-3 M KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHI. BOPOHKY 3aKphIBalOT MPOOKOH U
cMmech BCTpaxuBatoT okono 10 muH. [Ipu 3TOM BOpOHKY Aepxkar mpoOKOW BHHU3 M BpPEeMs OT
BPEMEHU OTKPBIBAIOT KPaH, YTOOBI BHIIYCTUTH BBEPX MAPHI JETy4nX BemecTB. [locie aToro cmecu
JAIOT PacCIIOUThCS, HAa YTO Takxke norpedyercs MUHYT 10 miam jaxe Oonblle, U MEAJIEHHO
CIYCKAIOT HI)KHUU CIION KHCIIOTO TYApPOHA.

OcraBimiicsi B BOpOHKE KEPOCHH MPOMBIBAIOT MTOI00HBIM e CiocoO00M BO/IOH B TeUeHHE
1—2 mwuH. BOgHBI CIIOH CITyCKalOT, a KEPOCHH MPOMBIBAIOT 5— 10-TIPOIIEHTHBIM pacTBOPOM
menoyn. Ilocne cnuBaHMs IIETOYHOTO CJI0S OTMBIBAIOT OT KEPOCHMHA BOJOM OCTAaTKU IIENOYU
(mpoba deHondTanenHOM).

Y0exmatoTcsi B TOM, YTO OYHIIEHHBINH KEPOCHH OKa3bIBACTCs 0OJIee MPO3pavYHbIM, JTydIe
TOPUT ¥ UMEET JAPYTOM 3aIax.

Ha nuctku QuubTpoBambHOW OyMars MOMEMIAIOT KAaIUld HCXOJHOTO M OYHUIIEHHOTO
kepocuHa. OUHIICHHBIH KEPOCUH HCIIAPSETCs TIOJTHOCTHI0, HEOUHIIICHHBIH OCTaBIISIET TIOCie cels
IIATHO IIPUMECEH.

Tema 13. XuMus 1 4yucrora B JOME

Mpina. CocTaB, CTpO€HUE, TTIOTYUYEHUE.

CuHTeTHYecKHre MOIOIIUE CPECTBA M IOBEPXHOCTHO - aKTUBHBIE BEI[ECTBA.

OcnoBubie  koMmroHeHTHI CMC: mnoBepxHocTHO-akTuBHBIE  BemiectBa  (ITAB);
BCIIOMOTaTeNIbHBIC BEIIECTBA: MIEIIOYHBIE COJIU - KapOOHAT U CHIIMKAT HATPUS, HEUTPAITBbHBIC COITU
- cynbdar u docdar HaTpus; KapOOKCHMETUIIIEIUIIOIO03a, TOJTMBUHUIIHUPPOIIUIOH,



XUMHYeCKne oTOenuBaTenu (TEpcoiin); XUMHYEcKHe oTOenuBaTenu (TEPEeKHCh BOJIOPOA);
¢dbuzmveckue (onTuueckune) orOenuBarenu - (GpIyopecrupyrone COeIUHEHUs; aIcoOpOIIMOHHBIC
Kkpacutenu (yIbTpamMapuH, UHAWTO, CHHTETHYECKUE OPTraHUYEeCKHe MUTMEHTHI); OMOJ00aBKH -
(dbepMeHTHI (JTunasbl, MPoTeasbl U Ap.); OTAYLIKU; aHTUCTATUKH.

CpenctBa OBITOBOW XMMHHM - XHMHYECKHE CPEACTBA MO YXOAY 33 COOCTBEHHOCTBHIO:
OlleXkK/I0M, ToMeleHussMl, aBToMoOmnsasMu. K cpenctBam  OBITOBOM  XMMHUU — OTHOCAT
Ne3MH(PHUIMPYIOLIME CpPEACTBA, pemeuieHTsl W mp. cpeactBa. CpeactBa OBITOBOW XHWMUW,
MIPUMEHsIEMbIE JJIs1 BHIBEJCHUS TISTEH.

IlIpakmuka

Onpeodenenue pH - cpedvt 8 MbLIAX U WIAMAYHSIX.

IIpucomosnenue moina u3 c6e4Ku U CMUPAILHOL COObL.

Buvisedenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, nonyyeHue.

Cpasnenue c6oiicme mblia co C80UCMEAMU CIMUPATLHBIX NOPOULKOS.

Tema 14. Xumusi 1 KOCMETUYECKHE CPEJICTBA

Kocmernueckue moromue cpeacraa. Kpemsl. [lenomoronue cpeacrsa. OnojackuBaTesu U
kouauiuonepsl. ['enmu. CoctaB M CBOICTBa Kak COBPEMEHHBIX, TaK U CTAPUHHBIX CPEICTB
TUTHUEHBI, TPaMOTHBIN BBIOOP CPEJICTB TUTHUECHBI; TIOJIC3HBIC COBETHI 110 YXOAY 3a KOKEH, BOJIOCaMHU
u nojocteio pra. CocTaB U CBOWCTBA HEKOTOPBIX MpPEMapaTOB T'MTHEHUYECKOM, JiedeOHON u
JICKOPAaTUBHON KOCMETHKH, TPaMOTHOE MX HCIOJb30BaHNE. XMUMHYECKHUE MPOIECCHI,JICKAINE B
OCHOBE yXO/ia 3a BOJIOCAMH, UX 3aBUBKH, YKJIAJKU, OKPACKH; MPABWIbHBIN yXOJ 32 BOJOCaMH,
IPaMOTHOE UCIIOJIb30BaHUE TPETapaToB ISl OKPACKH M YKJIAaJIKH BOJIOC, OPHEHTUPOBAHHUE B UX
MHOT'000pa3uHu.

J1e30/10paHThI ¥ 030HOBBIN «IIUT)» TJIAHETHI.

Jlyumictele BelecTBa B napproMepun, KOCMETHKH, MOIOIIIUX CPEJICTBAX.

D¢dupusie macna. Cocras.

Crnoxusie 3¢upsl. CoctaB, CTpoeHHE, OTyUeHUE.

Ilpaxmuxka

H3yuenue cocmasa 0ekopamuHol KOCMeMuKy no SMUKemKam.

Onpeoenenue pH - cpedvl 8 Mbliax u WAMNyHsXx.

Hseneuenue sghupnvix macen uz pacmumenvHo2o mamepuana. Ilepeunas mama, enosoe
macino.

Tonyuenue cnoxcuvix 3Qpupos u3 opeaHudeckux coeOuHeHuu. dmuimemaunam (3anax
poma). MUzo0ymunsmanam (¢hpyxmoswiii 3anax).

Tema 15. Xumus u rutanera 3emis

XUMUYEeCKUEe JJIeMEHTHI B Ouocdepe. BHOTCHHBIE W BTOPOCTEIIEHHBIC XHMHUYECKUC
AMEeMEHThI. Makpo U MUKpO3JIeMeHThI. [I[pU4nHbBI 1 TPU3HAKK HEJIOCTaTKa B OpraHU3Me YeloBeKa
HEKOTOPBIX 3JIEMEHTOB. bruoreoxumudeckue nukibl. [[ukier ra3000pa3Hbix BemecTs. OcalouHbIe
uukiel. KpyroBopor asora B Ouocdepe. Cunepaums. Kpyrosopor yriepoma B OGuocdepe.
Kpyrosopor kucinopoga B Ouocdepe. Ilpaktuueckass pabora «KauecTBeHHOE ompeaeneHue
HEKOTOPBIX TSDKEIBIX METAIOB B BoAe». ATMocdepa Kak CBETOPWIBTP. 3aCOPEHHOCTHh
atMocepsl. [IpudnHBI U3MEHEHUsT SIPKOCTH, IBeTa aTMOoc(ephl, MPO3PAYHOCTH W BUIAMUMOCTH
atMochepsl. Dxonoruueckue npobiaemsl B arMochepsl. [TapaukoBsiii 23gdext. [lapHIKOBBIE ra3bl.
BropocTeneHHbple KOMIOHEHTHI aTMochepsl (YIJIEKUCHBI ra3, METaH, OKCHJBI a30Ta,
TporocdepHbIii 030H, xinopdropyrnepoast). [TocnencTus mnapHukoBoro 3¢ dexra. O30HOBbII
AT ¥ 030HOBas AbIpa. L{ukm o3ona. [IpuumHBI MCTOHUEHHsS] O30HOBOTO IWTAa. BemectBa -
3arpsi3HuTeNnn Tpornocdepsl. OKcHabl cepbl U xiopa. KuciaotHeie n0xkan. XuUMH3M MPOILIECCOB.
doToxumMUYecKu cMor. Poip OKCHMAOB a30Ta, 0O30HA, YrapHOro rasa, yTJIEBOJOPOJOB U
aJbJIETHI0OB B 00pa30BaHUM (OTOXUMUYECKOTO CMOTa.

Ilpakmuka

H3yuenue kucnomumocmu ocaoxkos

Uccneoosanue 6030yxa na cooepxcanue meepovlx npumecei (U3yaibHO U Npu NOMOUU
MuKpockona). legpuyum npechoii 600vl Ha nianeme. 3azpszHenue 800vl. KoHnyenmpuposanue
MOKCUKAHMO8 No buono2uyeckum yenodxkam. IlpedenvHo oonycmumbie KOHYeHMpayuu eeujecms



6 8o0e. 0030p 3uauenui I/[K no naubonee onacnvim eeujecmeam. Cmounvie 600vl. Ilepsuynas,
BMOPUYHASL U MPemudHas o00pabomKa CmoYHbLIX 600. Xumuyeckue Ccnocobvl YoanieHus
3aepsazHeHull  (copoyus,  HeUumpamuzayus, — KOAYIAYUA, — CMEPUIU3AYUs,  IKCMPAKYUs,
anexmpoxumudeckue cnocoowot). Cunmemuueckue NOBEPXHOCMHO-AKMUBHbIE BeUecmed KaK
3aepsaznumenu 2uopocgepvi. Ucmounuku OUOKCUHOBO20 3A2PAIHEHUS BOOUL.

Onpedenenue codepaiicanus UOHO8 8000poda 8 eode: pH- gpaxmop 600bl (ucciedosanus
npob 600bl ¢ NOMOWBLIO OYMANCHBIX UHOUKATNOPOSB).

«Onpedenenue ammuaka U UOHO8 AMMOHUSL 8 600ey». OJIKolo2uyeckue npoodiemvl
aumocghepol.  Ilecmuyuovl.  Hncexmuyuowvi,  2epbuyudvl,  GyHeuyuovl,  poOeHMUYULL,
Hemamoyuowl, akapuyuovl. Komniexcnas cucmema sauwumeol pacmenuil. Humpamol u numpumal.
Hx enusnue Ha opeanuzm yenogexa.

«Onpedenenue OMHOCUMENLHO2O KOAUYECMBEA HUMPAMO8 8 NOUEe .

«Onpedenenue msadxicenvix Memaiiloé 6 nouee (UOHO8 Melu O8YXBALEHMHOU, CEUHYA)N.
OKonoeuveckuti  MOHUMOpuUHe. 3adauu  9KON02UYECKO20 MOHUMOpUHed. Xumuueckue U
buonocuueckue memoovl ananuza. buounouxauus. Dumounouxayus. Xumuueckue memoobvl
KOHMPOJIAL.

«OyeHnka 3azpsasHeHuss 8030YXa NO COCMOAHUIO X60U COCHblY. Memoovl monumopunea
8030VUIHOU CPeObL.

«Oyenka 3a2psasHeHus: 6030yXa NO COCIMOSAHUIO X80U COCHbLY.

«Onpedenenue uucmomul 8030yXa NO TUUAHUKAM.

«Cnee - unouxamop uucmomsi 6030yXax.

«Onpeoenenue 3anvlieHHOCMU 8030YXA».

«Oyenka uucmomvl ammocgepHozo 8030yxa NO  GeIudUHE  ABMOMPAHCNOPMHOLU
Hazpy3xku». Memoowl monumopurea 030YUHOL Cpeobl.

«Pacmenus - unouxamopwt n1000poous nousy.

«Pacmenus - unouxamopul KUCI10mHoCmu NOY8».

«Pacmenust - uHOUKAmMOpwvl B0OHO20 PEXCUMA NOUBY.

«Opeanonenmuyeckue noka3amenu 600bLY.

«Kecmkocmov  600b1». Memoodbt  MmoHumopunea 600HOU  cpeodvl.  «Hccnedosanue
8000NPOBOOHOU 800bLY.

Tema 16. Hayuno- uccnenoBarenbckasi IpOSKTHAS AEATEIBHOCTD

Teopus. Ilonstue mpoekra. TUmbl TPOEKTOB, OCHOBHBIE ATANbl BHIMOJHEHHS MPOEKTA.
Kpurtepun ornieHHBaHUS BBITIOTHEHUS W 3alTUTHI IPOSKTOB. CO3/1aHNE MPOCKTa OCYIIECTBIISICTCS
IO CIIEAYIOIINUM JTaraM:

- Omnpenenenue npoodiaemsl;

- Axryanusanus Tem;

- Br16op o0bekTa n3yueHus;

- IlocraHoBKa Lenu U 3a1a4;

- Tlon6op matepuana;

- Br16op MeTo10B Hcciie0BaHus;

- IIpoBeneHue skcrepuMEHTAIBLHON paboThI;

- Odopmnenue paboThI;

- 3ammTa IpoeKTa, MpeACTaBlIeHUe Pe3yIbTaToB.

Ilpakmuka

BrInonHeHne MNpPOEKTOB C HUCHOJIB30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHMH. 3anura
MIPOEKTOB.

®opMBbI KOHTPOJISA M ATTeCTAllNH 00Y4Yal0IHMXCs

Jlnist OTCHeKUBaHUS PE3yIbTaTUBHOCTH 00pa30BaTENBHOIO Ipoliecca MO MporpamMmme
«XuMmus 17151 J1I0003HATENbHBIX) UCIOIB3YIOTCS CIEAYIONINE BUIbI KOHTPOJIS:

- IpeIBAapUTENbHBIN KOHTPOJb (MpOBEpKAa 3HAHUMN y4alllUXCsl HAa HAyaJlbHOM 3Tarle
OCBOEHHS) - BXOJIHOE TECTUPOBAHUE;

- TEKYLIUI KOHTPOJb (B TEUEHUE BCETO CPOKA peaU3aLim);



- UTOTOBBI KOHTPOJb (3aKJIIOUMTENbHAS MPOBEPKA 3HAHWM, YMEHUH, HaBBIKOB I10
UTOraM peau3aliy MporpaMMmsl).

@®opMbI aTTECTALUU

- camocrosTeNnbHas paboTa;

- TECTUPOBAHHUE;

- TBOPYECKHE OTUETHI;

- ydacTue B TBOPYECKUX KOHKypCax M IPEIMETHON OJUMIIMAJIE 110 XUMHUU;

- Ipe3eHTalus U 3alIUTa [IPOEKTa.

Tekyumuii KOHTPO.Ib:

dopmaMu KOHTPOJISI YCBOEHUS yuyeOHOro Matepuana [IporpamMMsl sIBISIFOTCS OTYETHI 110
IIPAaKTUYECKUM paboTaM, TBOpYECKHE pabOThl, BBICTYIUIEHUS Ha CEMHMHApax, CO3/1aHue
Ipe3eHTalyu 1o TeMe u T. 7. OOyyaromuecs: BHIIOTHIIOT 3a/laHUs B MHIMBUAYAILHOM TEMIIE,
COTpYIHHMYAs C IEAaroroM. DBrIlOJHEHHE NPOEKTOB CO3JAa€T CHUTYALHIO, IO3BOJISIOLIYIO
peann3oBaTh TBOPYECKUE CHIIbI, 00ECIIEUUTh BHIPAOOTKY JMYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHEHHMSI, CBOEr0 CTWISI JESTeIbHOCTH. BKitoueHue oOydarouuxcsi B peajbHYI0 TBOPUYECKYIO
JeSITENIbHOCTD, IPUBJIEKAIOLIYI0 HOBU3HOM U HEOOBIYHOCTBIO SIBISIETCS CTHUMYJIOM Pa3BUTHS
[I03HaBaTeNbHOT0 MHTEpeca. OTHOBPEMEHHO Pa3BUBAOTCS CIIOCOOHOCTH BBISABIATH MPOOIEMBI U
paspelaTh BOZHUKAIOIINUE POTUBOPEYNSI.

[lo oxoHUaHMM Ka)XJOW TEMbI MPOBOIUTCS UTOTOBOE 3aHATHE B BUAE TEMAaTUYECKOTO
TECTUPOBAHUS.

HTorosas arrecranus pe1yCMaTpuBacT BIIIOJHEHUE HHIUBUAYAIbHOIO IIPOEKTA.

Oprasan3anoHHO-NeAarornyecKue yCcJI0BUs peaau3alum.
YyeoHo-MeTOoAHYECKOE 00ecreueHue

Mertoauka oOyueHust MO mporpamMme «XuMUs B OBITY» COCTOUT M3 COYETaHMS
JEKUMOHHOTO  M3JIOKEHMS  TEOPETHMYECKOro  Marepuaja €  HalJSIAHBIM  ITOKa3oM
WUTIOCTPUPYIOIIEr0 Marepuaiga U INPUEMOB pEIIeHUs MNpakTHUecKuX 3anad. OOydarouruecs
3aKpPEIISIOT MOTYYEHHbIE 3HAHUS ITyTEM CaMOCTOSTEIBHOIO BBIITOJIHEHUS MPAKTUYECKUX padoT.
JU1g pa3BUTHS TBOPYECKOIO XMMHUYECKOTO MBIIUIEHHS M HABBIKOB AHAJTUTUUECKOHN AEATEIbHOCTU
nefaror IpoOBOAUT CEMHUHAPBI, 3aHATHS IO MPE3EHTAlM TBOPUECKUX M MPAKTUYECKUX padoT,
MO3TOBBIE IITYPMBI, HHTEUIEKTYaJIbHBIE UTPHI.

MarepnanbHo-TexHH4ecKkoe o0ecneuenne Iporpammel

OpraHu3alioOHHbIE YCIOBUS, O3BOJIAIOIINE PEAIU30BATh COAEPKAHUE JOMOTHUTEIBHON
00pa3oBaTebHON MPOTPaMMBbI « XUMHUS JJIs TF0003HATEIBHBIX» MPEANoIaraloT HaIuIue:

- IOMEIIEHHUS, YKOMIUIEKTOBAaHHOTO CTaHJIAPTHBIM y4eOHBIM 000PYJOBaHHEM U MEOENbIO
(tocka, mapTel, CTYJIbs, MKa]bI, 3JIEKTpooOeceyeHne, BBITSHKHOM 1Kad, pakoBHHA C XOJIOAHOM
BOJOIIPOBOJHON BOAOH).

- HEOOXOIMMBIX /715l SKCIIEPUMEHTOB 000PYAOBAHUS U PEAKTUBOB.

- MyJIbTUMEIUHHOTO 000pyJoBaHMs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (PidII- KapTsl,
9KpaH, CPEACTBA TEIEKOMMYHHUKALIUN (JIOKAJIbHBIE IIKOJIBHBIE CETH, BBIXOJ B UHTEPHET).

JlunakTHaeckoe obecreueHne mpeanoiaraeT HaTuuyue TeKCTOB Pa3HOYPOBHEBBIX 3a/laHUM,
TEMaTUYECKUX TECTOB M0 KaXJA0MY pa3Jey TeMbl, THCTPYKIUI JIs1 BBIMOJTHEHUS TPAKTHYECKUX
pabot, Tabmuuel xumuyeckux odneMmeHToB .M. MeHnneneeBa, TaOnHIBI pPacTBOPUMOCTHU
OCHOBAHMH, KUCJIOT, COJICH.

Kanposoe odecnnieuenue Ilporpammsl.

Ilegaror, peamusyromuii IIporpaMMy MOOKEH HMMETh BBICIIEE WM CPEJHEE
npodeccuoHarbHoe  00pa3oBaHWE B COOTBETCTBYIOLEM  HAmpaBiIeHUHM U JaOOpaHT,
o0ecreynBaroIUi ee MPaKTUYECKYIO YacThb.
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