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AKTYaJIbHOCTb M 0COOCHHOCTH MPOrPAMMBbI

Cuctema obmiero oOpa3oBaHMsI HE BCETJa MOXET O0ECIeUHUTh O00YYaroIIUXCs TaKUM
YpPOBHEM 00pa30BaHUs, KOTOPBIA OylIeT J0CTaTO4YeH IS pealn3alldd HUX CIOCOOHOCTEH B
BbIOpaHHON cepe nesTenbHOCTH. [IporpamMmma BHEYpOUHOH NEATENBHOCTH «XHUMHUS B OBITY»
(manee — IIporpamma) HampaBiieHa HA Pa3BUTHE U POPMHUPOBAHUE Y OOYIAFOIIUX CS 1IETTOCTHOT'O
IPEJICTaBICHU 00 OKPYXAIOIIMX BEIIECTBAX HA OCHOBE MOIYYEHHBIX XMMHYECKUX 3HaHWUM. B
xone peanm3anuu lIporpammpl, oOydaroniuecss COBEPIICHCTBYIOT CBOM YMEHHUS M HAaBBIKH B
peIICHNH TIPAaKTHYECKUX 3a/]ad, YTO CIIOCOOCTBYET pa3BHUTHIO Yy HHUX JIOTHYECKOTO,
WH)XCHEPHOTEXHUUYECKOTO0 M HKOJIOIMYECKOro MblluieHus. Ha mnpumepe XuMmum, ydamiuecs
MOJyYal0T MPEJCTaBICHUSI O METO/AaX IT03HAHMS, XapaKTePHBIX JUIS €CTECTBEHHBIX HAYK
(3KCTIEpUMEHTATFHOM U TEOPETHIECKOM)

[Ipenycmorpennas Ilporpammoii peanu3anus MEKIPEIMETHBIX CBS3€M MO3BOJUT
00yJaroIUMCs OCYIIECTBUTh MHTETPAIII0 UMEIOIIUXCS MPEICTABICHUN B IEIOCTHYIO KapTHHY
MHpa, a TMPaKTUYECKHE 3aHATUS U TMPOEKTHAas ACSITeNbHOCTh COBEPIICHCTBOBATH YMEHHUS U
HaBBIKA, HEOOXOIUMBIC Ui TPOBEACHUS HCCIEIOBAaHUS, CONOCTAaBICHUS (AaKTOB, aHAIM3a
MOJTYYEHHBIX PE3yJIbTaTOB, PA0OTHI C MPUOOpAMU U PEAKTUBAMHU.

Bnanenne 3HaHMSAMH O XHUMHMYECKMX BEIIECTBAX MOIYT OOECIEeYUTh TIPaMOTHOE
OTHOIIIEHUE K TIPUPOJIC U K COOCTBEHHOMY 3JI0POBBI0 Oe3 HaHeceHus ymepoOa. [loaTomy 3HaHUME
BO3MOXKHBIX TOCIEACTBHI BO3AEHCTBUS PA3NIMYHOIO pPOJa XUMHUYECKHX COCIMHEHUN Ha
OpPraHu3M 4YeJIOBEKa CTAHOBUTCS HEOOXOAMMBIM HE TONBKO JUIS Bpayei, HO M Ui KaKIOro
YeloBeKa.

3HaHMs, TONydaeMble B IIKOJE [0 XHWMHH, BO3MOKHO H HEOOXOAMMO TPaMOTHO
NPUMEHSITh M B TIOBCEAHEBHON >ku3HU. [lo3HaBas OCHOBOIOJAramIIde 3aKOHbI XHUMHUHU,
o0yJaroluecs: 3HaKOMSTCSI ¢ COCTAaBOM M CBONCTBAMHU Pa3UYHBIX XMMHUYECKHX BEIIECTB, KaK
€CTECTBEHHBIM O00pa3oM TIPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHuU3Me, TaK W TpHU
HE3aBUCHMOM BHEIIHeM Bo3zaelicTBUU. [IIkonpHUKN y3HAIOT, KaK HMEHHO 3TH BEIIECTBA BIUSIOT
Ha TPOLIECCHI KU3HEACATEIFHOCTH OpraHu3Ma M Ha caMy XH3Hb YeJIOBEKa - 4TO MOJIE3HO U B
KaKHAX KOJMYECTBAX, a YTO MOXKET OKa3bIBaTh OTPUIATEIHLHOE BIUSHUE.

[Tporpamma «Xumusi B ObITY» 3HAKOMHUT OOY4YaIOIUXCS C KOMIUIEKCHBIMU TPOOIeMaMu
W 3a/1a4aMu, TpeOYIOIUME CHHTE3a 3HAaHUH 10 psiay mpeamMeToB ((pu3uka, OHOIOTHs, SKOJIOTHS
reorpadusi, UCTOPHUS )

DKOJIOTHYECKUEe 3a/laud: aHalIu3 WU3MEHEHHH B OKpYXaloIlled cpeae M OpraHu3aIis
CBOETO BIIUSTHHSI Ha CUTYAIHIO, HopMUpOBaHHEe OEpeKHOTO OTHOIIEHHSI K TPUPOIC

dusnueckue 3afayu: U3yuyeHue (PU3NYECKUX CBOICTB BELIECTB, (PU3MUECKHE METOJbI
aHaJIM3a BEUIeCTBa.

HcTopudeckue 3a/1a4i: HICTOPUYECKUE CBEICHUS O BIUSHUM XUMHUH Ha KU3Hb YEIIOBEKA.

Buonoruueckue 3agaun: u3ydeHUEe XHMUIECKOTO COCTaBa OOBEKTOB KUBOW MTPUPO/IBI.

HNudopmaTika novuck uHopmauuu B HWHTepHere, cozmaHue u odopmieHue
Mpe3eHTaIui, paboTa B TEKCTOBBIX M TAOTUYHBIX PEIaKTOPaX.

Conepxanne IlporpaMMbl 3HAKOMHUT OOYYAIOIIMXCS C XapaKTEPUCTHKOW BEIIECTB,
OKpY’KaIOIIKMX Hac B OBITY: BOZA, MOBApEHHAs COJb, MUILEBAs COAA, C BEIIECTBAMH, U3 KOTOPBIX
CHIeNaHbl TOCYy/a, CIIMYKH, KapaHaamd, Oymara, CTPOMTEIbHBIE MaTepuallbl, aBTOMOOUIIbHAS
TEXHUKA, JIEKApCTBa U T. II.

Takue Ttembl kak: «Boma», «lloBapennas comb», «Crnuuku», «bymara» naroT
BO3MO)XHOCTh aKTyaJIM3alliM IKOJIOIMYECKHX 3HAaHWH oOydwarommuxcs. [IpakTuueckue 3aHITHS



CHoCcOOCTBYIOT (POPMHUPOBAHUIO CICIHAIBLHBIX YMEHUW W HABHIKOB PabOTHI C BEIMIECTBAMU W
000pyIOBaHUEM.

[TpoekTHble pPabOTHL, TEMaTHKa KOTOPBIX HpuBoxuTcs B IlporpaMme, mMO3BOIAT
chopMHupOBaTH y 00yUaArOIINXCS YMEHHE CAMOCTOSTEIHHO IPUOOPETaTh U MPUMEHSITh 3HAHMS, &
TaK)X€ pa3BUBAIOT UX TBOPUECKUE CIIOCOOHOCTH.

AxTyanbHOCTH [IporpaMmel 00yciioBlieHa TeM, YTO B y4eOHOM IUIaHE IO MpPEAMETY
«XUMHS» OTBEIACHO BCcero 2 Jaca B Hejelnto B 8 1 9 knaccax u 1 wac B 10 u 11 xiraccax, 9ro gaet
BO3MOXXHOCTb c(hOpMHUPOBaTh y 00ydaromuxcs TOJNBKO 0a30Bble 3HAHUSA IO MpenMmery. B Toxe
Bpemsi Bo3pacT 15-17 ner sBisieTcss BaXHBIM JUJIs1 MPO(GECCHOHAIBHOIO CAaMOOIpeaAeTeHUs
oOyuaromuxcs. Bo3MOKHO, YTO NPOCHYBIIMICS HMHTEPEC K XMMHUU MOXET BIIUATH Ha BBHIOOD
Oymy1iei mpodeccum.

IMeparornuyeckas uesecoodpasnocts IIporpamMmmel

[Tenarornyeckas menecooOpa3HOCTh IIporpaMMel 3akii04aeTcsi B TOM, 4TO B IpoIecce
OOyYeHHS CO3JAI0TCS YCIOBUS K (POPMUPOBAHUIO Yy OOYUYAIOIIMXCS IIEJIOCTHON KapTHHBI MHUpa,
BOCIIUTAHUIO JIIOJIEH TBOPYECKMX W KOHCTPYKTUBHO MBICISIINX, TOTOBBIX K PEUICHUIO
HECTaHJApPTHBIX JU3HEHHBbIX 3ahad. Ha 3ansatusax mo [Iporpamme ¢opMupyrorcs ymeHHs
O6e3omacHOro oOpalleHus ¢ BELIeCTBAMH, HCIOJIb3YeMbIMH B IIOBCEJHEBHOM JKH3HH,
3aKJIaIbIBAIOTCS HOPMBI 3/I0pOBOT0 00pa3a >KM3HU. 3HAKOMCTBO OO0YYAIOIIUXCSl C XMMUYECKUMU
BEIIECTBAMH, U3 KOTOPBIX COCTOMT OKPYXArOIIMH MHUp, MO3BOJISET PACKPBITh BaKHEHIIME
B3aMMOCBSI3M YEJIOBEKA U PA3IUYHBIX BEIIECTB B Cpejie ero OOUTaHMUS.

OtimunrtenbHbie ocodenHocTH [Iporpammel.

[TporpaMMa uMeeT NPUKIAJHYIO HANpPAaBIECHHOCTb M CIYKUT AJIS YIOBJIETBOPEHUS
WHJIUBUIYAIbHOTO MHTEpeca O0ydyarouuxcs K M3YYEHUIO U NMPUMEHEHHMIO 3HAHUW MO XMMHUU B
noBcepHeBHOW xku3HU. B IIporpamme craBuTcs 3ajaya  HEOOXOIUMOCTH 00ECHEUUTH
XMMHAYECKYI0 TPaMOTHOCTh B HAaIlPaBICHUM COXPAHEHUS 3I0POBBS, KaK 3aJ0ra yCHEIIHOCTH
YeJIOBEKA B JKU3HU; JaeTCs MOHATHE O JIEKAPCTBEHHBIX BEIECTBAX U MEXaHM3Max MX JEHCTBUS
Ha opranu3Mm uenoBeka. Copaepxanue IlporpamMmbl ompenensercss ¢ y4eTOM BO3PACTHBIX
0COOEHHOCTEW O0yYaromuXcsi ¥ WX MHTEPECOB B 00JIACTM TIO3HAHUSA MHUpPa, K caMomy ceoe,
KHU3HH B IIEJIOM, a TAK)KE C YUETOM IICUXOJIOr0-TIeJarorn4ecKuX 3aKOHOMEPHOCTEH 00ydeHMs U
(hopMHpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHUI U BUIOB MO3HABATENbHON JesTenbHocTH. Ocoboe
BHUMaHHUE yzaemnseTrcs GOpMUPOBAHUIO SKOJIOTNYECKUX 3HAaHUH 00yJaroImuxcs.

Hean u 3agaun IIporpammbl

Llenb: dopmupoBaHre y 0OyJaromMXcsi TIyOOKOrO W YCTOWYMBOIO MHTEpPECa K MHUPY
BEIIIECTB U XUMHUECKUX MPEBpPALCHUH, TpUoOpeTeHne HeoOXO0AUMBIX MPAKTUYECKUX YMEHUH U
HAaBBIKOB MIPOBCACHUA SKCIICPUMCHTOB.

3apaum:

Ooyuarowue:
- pacupeHue Kpyrosopa oOydaromuXcs IOBBIIIEHW€ MX HHTEpeca K XUMHUHU U Pa3BUTHE
BHYTPEHHEH MOTHBALIMU YYEeHUS depe3 (GopMUpOBaHUE MTPEICTABICHHUI O COCTABE M CBOMCTBAX
XUMHYCCKHUX BCHICCTB W MATCpHUATIOB, OKPYXAIOMMX YCJIOBCKA B ITOBCCIHCBHOM JXW3HU U
MEeJUIMHE paclIMperie U yriyoaeHre 3HaHuH 00yJaroIuxcs O poJId XUMUYECKUX 3JIEMEHTOB
U WX COEAUHEHUH B JKU3HEACATEIILHOCTH OpraHu3Ma, O BaXHEHUIIMX XHUMHYECKHX
MMPEBpAlICHUAX, JIC)KAIIUX B OCHOBC MeTa6OHI/I3Ma, O MPUMCHCHHUU B MCIUIIMHEC HCKOTOPBIX
HEOPraHUYECKUX U OpPraHMYECKHUX BEILIECTB; - PaclUUpEHHEe U  YriyOJieHHe 3HaHui
oOyJarmuxcs IO OBJIAJEHUI0 OCHOBAMHM METOAOB IIO3HAHMs, XapaKTepHbIX  JUId
€CTECTBEHHbIX HayK (HaOJIOJeHHEe, CpaBHEHHE, SKCIIEPUMEHT, H3MEpEHHE); MOATOTOBKA
o0ydJaromuxcs, OPUEHTUPOBAHHBIX HA XUMHYECKUH NpoPuib OOydyeHHUs, K YCBOCHHUIO
MaTcpualia MOBLIMICHHOI'O YPOBHA CIIOKHOCTH 11O XUMHHU. PaSBI/IBaIOHII/IGI
- (hopMHpOBaHKE CHIEIMATBHBIX YMEHUN U HABBIKOB Pa0OTHI ¢ XMMUYECKUMUBEIIECTBAMU U
MarcpuajiaMu B GBITy H UCIIOJIb30BaHUS MMOJTYYCHHBIX 3HAaHUH Ha IIPAaKTUKEC;pa3BUTHC -
TBOPYECKUX CIIOCOOHOCTEN M YMEHUN yJalIUXCs CaMOCTOSITENIbHO MPUOOPETaTh UMPUMEHSATh
3HaHUs Ha NpakTuke. BocnuraTenbHble:



- BOCITUTaHUE JKOJOTUYCCKOW TPaMOTHOCTH W XUMHUYECKOW KYJIbTYPHl MPH OOpAIIEHUU C
BEIIIECTBAMH BOCIIUTAHUE DMOUMOHAIBHO- LIECHHOCTHOI'O OTHOILUEHUSA K OKPYKAloLEMy MUPY;
OpHUEHTAIIMSI Ha BEIOOP XUMUKO-OMOIOTHIECKOr0 IPOhUIIs.

Anpecar IIporpammbl
[Iporpamma aktyanpHa Juist oOydaromuxcs 9, 10, 11 xnaccoB (15-17 ner). Ha oOyuenue
no IlporpaMme MPUHHMAIOTCSI BCE JKENAIOIIME, MMEIoUIMe 0a30Bble 3HAHMS [0 XMMHH H HE
MMEIOLIHE TPOTHBOIOKA3aHUH 110 37I0POBBIO.
@®opMbl U pexMM 3aAHATHH.
Dopmut opzanu3ayuu yueoHnozo

3anamus:

- IGKIIMOHHO-CEMUHAPCKOE 3aHATHE; MPAKTHUECKOE 3aHATHE; Oecena;-

-KoH(pepeHus, urpa. -

Dopmul opeanuszauyuu 0dpazosamenvHo20 npoyecca

- TPYIIIOBas, MHIUBHUIyaIbHAS.

Conepxxanne IlporpamMmbl  mpeanonaraeT pasHOOOpa3HbE BUABI  ACSATEIBHOCTU
oOydJaroruxcsi: 6ecenpl, AMCKYCCUU, TPAKTUYECKUE U JTAOopaTOpHbIE PabOThI, CAMOCTOSTEIIHHBIC
MIPOEKTHBIE PabOTHI C UCIIOIB30BAaHUEM PA3IMUHBIX UCTOYHUKOB HH(OpMAIIH.

I'pynmoBas (6ecena aBpuCTHYECKas, 3alUTa MPOEKTOB, JIAOOPATOPHOE 3aHSITHE, JIEKIIHS,
OJIMMITHA/Ia, OTKPHITOE 3aHATHE, IPAKTUICCKOE 3aHITHE, IPE3CHTAINS, CEMUHAP )

NHANBU/IYAJIbHAS (nabmogenue, OTpaOOTKAa HABBIKOB PEIICHHS MPAKTHUYECKHX

3a1a4)

JlekIMOHHO-ceMUHapcKas popMa MpOBEICHHs YUeOHBIX 3aHATHH MO3BOJIET PACIIUPUTH
U yrayOuTh 3HAHUS O XHMHUYECKHX BEIIECTBAX, INPHUMEHSEMBIX B OBITY, CTPOUTEIBCTBE,
MeaunuHe W T.J. CeMHHapbhl CIIOCOOCTBYIOT TMOBBILIICHHUIO YPOBHS CAMOCTOSITEIbHOCTH
o0ydJaromuxcss B YCBOCHHM Marepuana W Tpu paboTre C OMONHUTEIbHBIMH HCTOYHUKAMH
uHpopmaruu. [IpakTndeckue 3aHsITHS CIIOCOOCTBYIOT (POPMUPOBAHHIO CIICIIHATBHBIX YMCHHN U
HaBBIKOB pabOThI C XUMHUYECKUMH BellecTBaMH M o0opyaoBanueM. Co3iaHue MPOEKTHBIX padoT
M0 OTHECNBHBIM TeMaM [IporpaMMbl TO3BOJSIIOT — pa3BUTh TBOPYECKHE CIOCOOHOCTH,
copMHUpOBaTh y 00YYAIOLINXCS YMEHHUSI CAMOCTOSTENILHO IPHOOpETaTh 3HAHUS.

WuTerpanus: mnporpamMma yriryOnsieT 3HaHUS 1O OWOJOTHH, XUMHH, OSKOJIOTHU
sMEJTUIHBI, ICUXOJIOTUHU. VITOrOM yCBOCHHS ITPOrPaMMBI SIBJISICTCS 3aIlIUTA IPOCKTA.

Pexxum 3ansiTHif: 2 pa3a B HEJElo 1Mo 2 Jaca.

Cpoxk peanuzanun IIporpammnl.

Cpox peanuzanuu nporpammbl 1 roa. OOIiee KOJIMYECTBO y4EOHBIX YacoB,

3aIUTAaHUPOBAHHBIX HA BECh MEpHOI 00ydeHUs: 68 JacoB.
Ilinanupyembie pe3yabTaThl 0cBoOeHus [Iporpammsi.

Oopazoeamenvuvle pe3yibmantvl.
[Tocne 3aBepuienus odbydenus no [Iporpamme obyvarommecs OyayT 3HATh:

- COCTaB, CBOICTBA, obacTu IPUMCHCHHUS Hanoboiee
pacrpoCTpaHEHHBIX  BEIIECTB U MaTepHalioB U yMETh MpPUMEHSTH WX II0
Ha3HAueHMIO, coOmonasi mpaBmiia O€30MacHOro OOpamieHHs ¢ HUMHU; podIb

XUMHWYECCKUX DJICMCHTOB U UX COe)II/IHeHI/Iﬁ B XKU3HCACATCIIBHOCTH OpraHnu3Ma, Ba)XHEUIIE -

XUMHYECKHE TPeBpallleHus, JIeKallle B OCHOBE MeTab0IM3Ma; HEKOTOpbIe HEOPraHUYECKUEH-
OpPraHn4€CKuC BCIICCTBA, IPUMCHACMBIC BMCIUIIUHC.

[Tocne 3aBepmienns: o0ydenust mo IIporpamme oOyuaromuecs OyayTyMeTh:

- COCTaBJIATH CXEMbI OCHOBHBIX KPYIrOoBOpPOTOB 6I/IOFCHHI)IX

DJIEMEHTOB B MPUPOJIC, 0OOCHOBBIBATH POJIb KAXKIOTO B COXPAHEHUH MPUPOTHOTO

paBHOBECHUA, AHAJIM3UPOBATL MTPHUYHMHBI W TOCICACTBUA C€Tr0 HApPYIICHUA, -

MPOBOJAUTH XMMHUYECKUN SKCIIEPUMEHT 110 OOHAPYKEHHUIO KATHOHOB Y aHHOHOB B

pacTBopax;



-co0JIr0IaTh TIpaBUIIa OE30MACHOCTH TP OOPAIEHUH C JICKApPCTBEHHBIMH BEIIECTBAMU H
cpeacTBaMu ObITOBON XMUMHIMS

-COCTaBIISATh OTYET O MPOJICTTAHHOM YKCIIEPUMEHTE,

-IPUMEHSTH BEIIEeCTBa 10 HA3HAYEHHUIO,

-pemiath 3a71a4u Pa3InyHON CTEMCHH CI0KHOCTH : KaK TUIIOBBIE, TAK U KOMIUIEKCHBIE;

-pa3BHBaTh COOCTBEHHYIO MHUIIMATHBY U MIO3HABATEILHYIO AKTHBHOCTD TIPU PEIICHUU
pa3IMYHBIX BOMPOCOB U MPOOJIEM B XUMHH.

Jna monumopunza pezyromamuenocmu oopazoeamenvrnozo npovyecca no Ilpozpamme
«Xumus 6 Oviny» UCnOIBL3YIOMCA Clledyrouiue 6Uu0bl KOHMPOJIA:
MpeIBapUTENbHBIN KOHTPOJIb (TPOBEpPKa 3HAHUHN yJalIUXCsl HAHAYAIbHOM

sTane ocBoeHus [IporpaMMbl) — BXOJHOE TECTUPOBAHUE;
KOHTpPOJIb (B TEYEHHE BCEro CpoKa pean3aliu

TEeKYILIUN
[IporpamMmsr):

UTOTOBBIA KOHTPOJIb (3aKIIOUUTENIbHAS POBEPKA 3HAHUM, YMEHUIH,
HaBBIKOB 110 UTOraM peanu3anuu IIporpammer)

1. Coaep:xanne Ilporpammel
Y4eOHblii (TeMaTHYeCKHI) IJIAH
Ha3Banue pa3aeina KosaunvecTBO 4acoB ®opma
Bcero | Teopus NpPaKTHKAa | ATTeCTALMH/KOHT.
BBonHble 3aHATHS. 6 4 2
Ucrtopus 4 2 2 BxomHoe
B3aMMOOTHOIICHUN TECTUPOBaHHE
9eoBeKa u
TIPUPOJIBI
CBolicTBa BELLIECTB 4 2 2 TECTUPOBAaHHE/ OTUET
0 TIPaKTUYECKOH
pabore
[Touemy u kak nporekator | 4 2 2 TECTUPOBAaHHE/ OTUET
XMMHUYECKHE PeaKInu 0 TIPaKTUYECKOH
pabore
Bona 4 2 2 TECTUPOBAHHE/ OTUET
0 TIPaKTUYECKOM
pabore
YucTteie BemecTBa u cmecu | 4 2 2 TECTUPOBAHHUE/ OTYET
B KHU3HH 10 IPAaKTUYECKOI
YelioBeKa pabore
[loBapenHas conb u caxap | 4 2 2 TECTHUpPOBaHUE/ OTYET
o




[IpakTuueckoit
pabore

XUMHUS AN

TECTHUPOBAHKE/ OTYET
0 IPAKTUYECKOMN
pabore

Conukn

TECTUpPOBaHHUE/ OTUET
IO MPaKTUYECKON
pabore

bymara

TECTUPOBaHUE/ OTUET
10 TIPAKTHYECKOM
pabote

10

XUMHUSI CTPOUTEIIBCTBO

TECTUPOBaHKE/ OTUYET
0 TIPAKTUYECKOM
pabote

11

XUMHUS U METUIIMHA

TECTUPOBAHHE/ OTUET
10 TPAKTHYECKOMN
pabore

12

XHUMHS U TPAHCIIOPT

TECTUPOBaHHE/ OTYET
IO MPaKTHYECKOM
pabote

13

XHMHS ¥ YUCTOTa B JOME

TEeCTUPOBaHHE/ OTUET
10 TPAKTHYECKOMN
pabore

14

XUMHS U KOCMETHYECKUE
CpeacTBa

TECTUPOBAHKE/ OTUET
10 TPAKTHYECKOMN
pabote

15

XuMHUSA 1 IJIaHeTa 3eMIIA

TECTUPOBAHKE/ OTUET
M0 TPAKTHYECKON
pabote

16

Hayuno-
M CCIIEI0BATEIbCKAS
IIPOEKTHAs JEATEIbHOCTh

3aiuTa mpoeKTa

68

33

35




Copnepxanne IIporpammbi

Beeoenue

OO6me mpaBmiia paboOTHl B XMMHUYECKOH j1aboparopun. TexHuka 6e30macHOCTH TpU
pabore B XUMHYECKOM JabopaTopun. Oka3zaHHue EPBOM MOMOIIM MPU HECUACTHBIX CIydasx.
[IpaBuna paboThl € KHUCIIOTaMu, MIeJI0YaMHM, JIETYYMMH BeulecTBaMu. HarpeBarenbHble
npuOophl ¥ IpaBuiia paboOThl ¢ HUMHU. XUMHUYECKas Mocyaa oOIiero HazHaueHus. MbITbe U
CyIlIKa XUMUYECKOH MOCY/IbI.

Ponp Xx¥MHU B JKM3HM 4YelOBeKa M Pa3BUTHUU dyenoBedecTBa. O030p BaKHEHIIMX
KJIaCCOB COEJIMHEHMM, HCIIONb3YEMBIX YEIOBEKOM. XHMHS -TBOPEHHE IPUPOIABI U PYK
4esioBeKa. XUMHMsI BOKPYT Hac. XMMHUYECKHE BELIECTBA B TIOBCEIHEBHOM JKU3HU YEJIOBEKA.

Ilpakmuka:

[Ipuemsr oOpareHust ¢ HarpeBaTeNbHBIMU MTpHOOpaMu (CIIUPTOBKA, TUINTKA, 600sHOAHS)
U XUMUYECKOW MOCy 101 00IIero Ha3HauYeHUsI.

CocraBieHue TabdMI, OTPAKAIOMIMX KIACCU(UKAIIMIO BEIIECTB, H3TOTOBJICHUE
STUKETOK HEOPTaHMYECKUX BEIIECTB, COCTABICHHUE CIMCKA PEAKTUBOB, HECOBMECTUMBIX IS
XpareHusl.

Tema 1. UcTopusi B3aMMOOTHOLIEHUI Ye10BeKa U IPUPOIbI

Hcrounuku sHeprum (ucuepmaemble W HeHwcueprmaemble). «IKOIOTHMUECKUN PIOK3aK».
HeobxonumocTh 6epekHOr0 OTHOIICHHUS K OKpYXKaroleil cpeae. YenoBek u mpupojia B JajJeKOM
MPOILIJIOM: IPUCBAaWBAIOLIEE XO03AUCTBO. J[peBHHMe mtoau. BimsHue NpUPOAHBIX YCIOBUM Ha
pacceseHe U 3aHATHS JPEBHUX JIIOJIEH.

OCHOBHBIE 3aHATUS JPEBHUX JIIOJEW: coOuparenbcTBO U oxoTa. [lpucBamBaroiee
X035UCTBO. JIOKaNBHBIM XapaKTep BIUSHUS JEATEIBHOCTH APEBHUX COOMpaTeNied M OXOTHUKOB
Ha [IpUpOaY.

[Iepexox wdenoBeka K MpoOM3BOIAUIEMY XO03AKWCTBY. [IpomsBomsiiee XO3SHMCTBO.
Bo3HuKHOBEHHE 3emienenuss W CKOTOBOACTBA. BozaeicTBue Ha MNpUPOAY  IPEBHUX
3eMJIeJIeNbIeB M CKOTOBOAOB. CTHXHiITHOE mpupojomnoas3oBanue. OmycTeiHMBaHHE. | nOemb
[IABUJIN3ALUHA.

Ot kosecHu1pl 10 camoneTa. MI3MeHeHne XapakTepa IpUpOAOIOIb30BaHUS B MpoLiEcce
Pa3BUTHS YEJIOBEUECKOTr0 00IIeCTBa

UYenosek u npupona B HacrosweM. [IpsmMoe M KOCBEHHOE BO3AEHCTBUE XO3SIMICTBEHHOMU
NeSTeIbHOCTH ueioBeka Ha mpupoay. WHrpoaykuus. Heucueprnaemple u ucuepriaemble
UCTOYHHUKH dHEpruu. VICTOYHNKYN SHepruu (McyeprnaemMble U Heucuepnaembie). « IKOIOrHuecKuit
prok3ak». HeoOxomumocTs OEpeXHOro OTHOMICHHS K OKpYXawmled cpene. AIbTepHATHBHBIC
HWCTOYHHMKHU YHEPTUH.

[IpunuBHBIE 2neKTpOCTaHIMU. DHeprus BeTpa. ['eorepmanbHas sHeprus. buosnepreruxka.

[IpakTrueckue 3agaHust

Mopaenupyem BeTpsiHoM JIBUTATEND.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBpanienue pa3HbIX BUIOB YHEPTUU APYT B ApyTa.

Harpesaem [10-pa3sHOMY (nepenaua TEIJIOBOI JHEpPruu U3IIy4CHUEM,
TEIUIONPOBOIHOCTHIO, KOHBEKIUEH).

Tema 2. CpoiicTBa BelecTB.

XumMuyeckue U (usnueckrue cBoiicTBa BemecTB. Yucrtelie BeniecTBa U cMecu. OCHOBHBIE
IpUEMbl C TBEPJbIMU, KUJIKUMHU U Tra3000pa3HbIMU BeliecTBamu. JlabopaTopHbie CHOCOOBI
IIOJIy4YeHUs1 HeopraHuueckux BemiecTB. [lpouecc pactBopeHust BemiecTB. PacTBopbl M HX
[IPUTOTOBJICHUE.

[IpakTrueckue 3anaHust

ITosy4eHne yriieKucIoro raza, KHcaoposa B 1a00paTopuH.

[Tonyyenue cynbdarta Meau U3 Meau , cepedpa U3 HUTpara cepedpa u T.J.

Tema 3.Ilouemy U Kak NPOTEKAIOT XMMHYECKHE PeaKI[HH.



MHoroo0pa3ue U 3aKOHOMEPHOCTH MPOTEKaHHUsI XUMHUECKNX peakuuid. Kimaccudukanms
XUMHYECKUX peaKIuid. 3aKOHOMEPHOCTH MPOTEKaHHWS XUMHYECKUX peakuuil. BHemHue
MPU3HAKA TPOTEKaHUS XUMHYECKUX peakUuuid. XMMHWYECKHE YPAaBHEHMs. 3aKOH COXpaHEHUs
Macchl BEIIECTBA. XMMUYECKHE PEAaKLUU B )KUBbIX OpraHU3Max.

[IpakTnueckue 3aganus

CocraBneHue ypaBHEHHMI pPEeaKIMi 10 LIETI0YKE TPEBPAILCHUI.

OnbIThl «3Mest u3 caxapHoi my¢sl», «B3aumoieiicTBHEe METAIIIIOB C COISIHOM KMCIOTOW»,
«3Mes U3 TIIIOKOHATa Kajusl.

[IpoBeneHne KAUECTBEHHBIX PEAKIIMIA.

Tema 4. Bona

Bopa B macmrabe manetsl. Kpyrosopot Bozsl. [Ipuponnas Boga u €€ nmpecHoi BOJbl Ha
wianete. IlpecHas Boma u ee 3amackl. DKolorudyeckue mnpoOneMbl 4McTOW Boxael. Bonma B
opranu3Mme ueinoBeka. Boma B MemunuHe u (papmakonoruu. AHOManuu (PU3MYECKHX CBOWCTB
PactBopsromas cnoco0HOCTh BOAbL. [IpodaemMbl TUTHEBOM BOIBI.

Ilpaxmuxka:

AHanu3 BoJbl U3 IPUPOJHBIX UICTOYHHUKOB.

PactBopsromee [eiicteue BOJIbI.

Ounctka BOJIbI.

OnpezxeneHI/Ie KECTKOCTHU BOABI U €€ YCTPpAaHCHUC.

MHoro Mu Bofibl 0BOIIAX U ppykrax?

Tema 5. UncTtple BelecTBa U CMeCH B )KM3HHU YeJI0OBeKa

Uucteie BemecTBa JuctummupoBannas Boaa, Kucnopoa. Cepebpo, Bonopoa, Cunen u
np. Uctunneie pactBopbl. Cmecu Mopckas Boga. I'panut. Ctanbs. PacTBop xiopuaa HaTpus 11
uabekuii. Yyryn. Bozayx. bazanbst. Crexiio. OMynbcus «macio B Bojae». PazHOBHAHOCTH
cMeceil, 00JacTh WX HCIONB30BaHUS B TOBCETHEBHOW JXKU3HU 4YelOBeKa. [ OMOreHHbIE U
rereporeHHble cMecu. Cmecu B ¢apmakonoruu. [Ipumeps! )KUIKKUX, TBEPAbIX U Ia3000pa3HbIX
cMmeceil. OTHOPOAHBIE U HEOTHOPOAHBIE cMecH B ObITY. CBoiicTBa cMeceil. Pa3nenenue cmeceid.

Brienenue BemecTB W3 HEOAHOPOAHOM cMecH, OOpa3oBaHHOW pacCTBOPUMBIMHU H
HEpacTBOPUMBIMH B BOJIe BemiecTBamu. OTcrauBanue: BpiieneHne BEECTB U3 HEOIHOPOIHOM
cMecH, 00pa30BaHHOW HEPACTBOPHMBIMU B BOJE BEIIECTBAMHU C PA3IMYHON IUIOTHOCTHIO. B
NeNUTENbHON BOpOHKe. JlMCTUIUIALMS, BbIapuBaHUe, LEHTpUPYrHpoBaHUE, Xpomarorpadus
KpUCTAJUIM3aLuUs U Bo3roHKa. [leperonka uiaM JUCTHIIIALMS - ClIOco0 pa3aereHMs], OCHOBAaHHBIN
Ha pa3IMuuy B TEMIIEpaTypax KUIEHUS APYr B Apyre KOMIOHEHTOB.

[IpueM pazneneHuss OIHOPOAHBIX CMECEW IyTeM HCIAPEHHUs JIETY4UX >KHJIKOCTEH C
MIOCJIEYIOIIEH KOHACH canue ux napos. [IpumMep: nonydeHne TUCTUIUIMPOBAHHON BOBI.
Pemenne 3amay Ha HaXOXKICHUE MAcCCOBOM M OOBEMHOM ONMHM KOMIIOHEHTa cMecH. [IpakTuka

W3zrorosnenue npocredinx (GpuiabTpoB U3 NOAPYUYHBIX cpelcTB. PazneneHue
HEOJHOPOJHBIX CMECEH.

OuncTka METHOTO KyIIopoca OT HEpacTBOPUMBIX M PacTBOpPUMBIX npuMmeceil. Tema

6. lloBapeHHas coJib M caxap

Posb noBapeHHOI conu B 0OMeHe BEIIECTB yesnoBeKa U )KUBOTHBIX. CoseBoii OajiaHC B
opraHuzMe uenoBeka. lIpumeHeHue xiopuaa HaTpus B XO3SHMCTBEHHOM J1€ATEIbHOCTH
yenoBeka. Korpa compb - s, 3noynorpebienue conpio. Mcmonp3oBanue Xjaopuaa HaTpUs B
XUMHUYECKON MPOMBINIIEHHOCTH. lcronp3oBaHue XJopujaa HATpus B IHILE, MEIULIMHE.
[IpousBoncTBo noBapeHHOM conu. Caxap M ero cpoiicTBa. [lone3Hble W BpenHbIE YEPTHI
caxapa. HeoObraHOE IpUMEHEHNE caxapa.

llpaxmuka.
CBoiicTBa pacTBOPOB IOBAPEHHOMU
CoJM I'oput Bi0 caxap?

TpubomoMHuHECTICHITHS



Tema 7. XuMusa nuimu

N3 dero cocroutr mnwuma. XUMHYECKHMH COCTaB MNPOAYKTOB NUTaHUS. (OCHOBHBIC
KOMITOHEHTHl THIIU: JKUPbI, ONKH, YIJIeBOJAbl, BUTAMMHBI, COMU. XHMHUSA MPOAYKTOB
pPacTUTEIBHOIO M JKUBOTHOrO mpoucxoxkiaeHuss. dusmonorus numeapeHus. IIpoaykrbl
OBICTPOrO MPUTOTOBJICHUS U OCOOCHHOCTH MX MPOU3BOACTBA. IIporeccel, mpoucxosimue npu
BapKe, TYUIEHMM M >kapeHuM nuiuu. Kak cnenarb eny HE TOJIBKO BKYCHOW, HO M IIOJIE3HOW?
Jlo6GaBky B MPOIYKTHI MUTAHUS.

XUMHYECKUE PEAaKIUU BHYTPU HAc. XHUMHMUYECKHE MPOLECCHl, MPOHCXOIAIINE IpPH
XpaHEHUU U nepepaboTKe CelNbCKOXO035HCTBEHHOr O ChIpbsi. KoHCEepBaHTBI M aHTMOKUCIUTENHN, UX
pOJIb.

Crioco0bl XMMUYECKOT0 aHAJIM3a COCTaBa BEIECTB B Mpoaykrax nutanus. Conepxanue
BUTAaMUHOB U MUHEPAJIbHBIX BEUIECTB B MUILEBHIX MPOAYKTAX.

Ilpaxmuka

Onpenenenue kauectBa Mena. [IpoBepka Mea Ha HalTMYKeE Kpaxmalia, Mejia, Caxapo3bl.

Omnpenenenne sumamunos A, C, E B pacTuTeIHOM Maciie.

Omnpenenenre HUTPATOB B MPOTYKTaX.

AHaNMM3 TPOXJIaAUTETHHBIX HAITUTKOB. (

OnpexaeneHue KOPerHa HATUTKAX

Onpenenenue conepkanust  *CUPO6 6cemenax pacTeHUIA.

KauecTBeHHbIE peakliny n1a IPUCYTCTBUE YIIIEBOJOB.

Tema 8. Ciuuku

[Mupodopsr. Uctopus nzobdperenus cnuuek. Crnuuku lancens u Yokepa. Crmuku
Copwua. Cninuku Upunn. llIBeackue cnuuku Jlyancrpema. KpacHsril u 6embiii pocdop.
OKHUCIIUTENIBHO BOCCTAHOBHUTEJBHBIC IPOLECCH], MPOTEKAIOMUe TpPU 3KUTAHUU CIIHYKH.
OcHOBHBIE BU/IbI COBPEMEHHBIX CMUEK. JlepeBsSHHbIE(M3TOTOBIEHHBIE U3 MIATKUX MOPOJI AepeBa
- OCHUHBI, JIUIBI, TOMOJISI, aMEPUKAHCKON OJION COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3rOTOBJIEHHBIC U3 XJIOMYATOOYMaKHOT'O KT'yTa, IPOIMUTAHHOTO MapaduHOM).
[To MeTomy 3akuraHus - TEPOYHBIE (3AKUTAIOLIUECS MPU TPEHUH O CHEIUAIBHYIO ITOBEPXHOCTD
TEPKY) U 6ecTEPOUHBIE (3KUTAIOLINECS TPU TPEHUH O JIFOOYIO TOBEPXHOCTB).

Cnuueynoe rpoun3BoicTBO B Poccun. CTpoeHue, COCTaB U U3TOTOBJIEHUE CITMYEK.

Crneuunanbabie cnudky. [IITopMoBbIe (OXOTHUYBH) - TOPSIINE HA BETPY, B CBIPOCTH U TOJ
noxném. Tepmuueckue - pa3BHBAIOIIUE MIPU TOPEHUH OO0JIee BHICOKYIO TEMIEpaTypy U AAIOLIHe
MIpU CrOpPaHUM TOJOBKH Ooubllee KOMU4ecTBO Teruia. CUTHalbHBIE - JAIOUIUEe MPH TOPEHUU
uBeTHoe Iuams. dortorpaduyeckue - NaroIMe MIHOBEHHYIO SPKYIO BCHBIIIKY, MCIOIb3YEMYIO
npu  ¢ororpadpupoBannn. CurapHble CIUYKH  YBEIMYEHHOrO0 pasmepa s Oonee
MPOAODKUTENBHOTO TOPEHUS TMPU PacKypUBaHHUM curapbl. TpyOouHble- CIIUYKU YBEIMYEHHOTO
pasmepa st Oojiee MPOJODKUTENLHOIO TOPEHUS NPU PACKYpPUBAHUHM KYPUTEIBHOM TPYOKH.
KaMuHHBIE - OYEHb JUIMHHBIE CIIMYKH, YTOOBI 3Q)KUTaTh KaMUHBL ['a30BbIe - MEHBIICH THHBI
HeM KaMUHHBIe, YTOObl 3a)XHraTh Ta30Bble TroOpeiKkd. JlekopaTuBHBIE (IIOJApOYHBIE,
KOJUIEKIIMOHHBIE) - OrpaHUYEHHBIC BBITYCKH KOPOOKOB (MHOTAa HaOOpaMu, YIOKEHHBIMH B
JIEKOPATHBHYIO KOPOOKY)

Tema 9. Bymara

OTr nepraMeHTa M IIEIKOBBIX KHHUI 10 Hammx aHed. [lemmronoza. Caszyromue:
KaoJIMH, KapOOHAT KabIUs, MUTMEHTHI. XJIOMYaTOOyMaKHbIe TKaHU. Buabl Oymaru u ux



NPaKTUIECKOE MCIONb30BaHue. TexHomorus npousBoactsa Oymaru. CTpykrypa Oymaru mox
MHKPOCKOITOM BO ()JIyOPECIIEHTHOM CBEUEHHUHU.

[TonydabpukaTsl Ui MPOU3BOACTBa OyMaru: ApPEBECHAs Macca WIM LEUII0JI03a;
LEJUTI0NI03a OJHOJIETHUX PACTEHUN (COJNIOMBI, TPOCTHHUILBI, KOHOILIH, pHCAa U JPYTUX)®
TONTYIIEIITI003a; MaKylaTypa; TPSAMUYHAs TojyMacca; s CHEeIHalbHBIX BUIOB Oymaru:
acOecT, MepcTh U IPYTUe TEKCTUIIbHBIE BOJIOKHA.

[Tpon3BoACTBO OyMaru: MpUroTOBJICHHE OyMaKHOW MacChl (pa3MoIl U CMEIIEHUE
KOMIIOHEHTOB, IPOKJICiiKa, HAallOJIHEHHE U OKpacka OyMa)kHON Macchl)® BBIpaOOTKa OyMakHOM
Macchl Ha Oymaro/ienaTesibHol MamuHe (pa30aBieHne BOJON M OUUCTKA MacChl OT
3arpsi3HEHUH, OTJIUB, IPECCOBAHUE U CYIILIKA, a TAKXKE MIEPBUYHAS OT/AEIKA)® OKOHYATEIbHAas
oTnenKa (KaJaHIupoBaHUE, pe3Ka); COPTUPOBKA U YITaKOBKA.

llpaxmuka.

N3ydeHue cBOWCTB pa3nUyHBIX BUAOB OyMaru.

[Momyuenue Oymaru.

Tema 10. XuMHS U CTPOUTETBCTBO

Crpoutenbubie pactBopbl. M3BecTh. Men. Ilecok. beron. Llement. Hcrtopus crekna.
Kupnmuun. ®apdop wu  ¢asuc. JIpeBecmHa YHUKAIbHBIA  CTPOMTEIBHBIH  Marepua
Jlakokpacounblie mMaTepuanbl. CBoiCTBa OMM(bI, MACISIHBIX KPAacoK, dMajiel, pacTBOPUTEIICH.
[Tonsatue 00 3KONMOrMYecKH YHCTHIX Marepuanax. Kepamudeckas mena. 3umaput. Kamplmur.
Conomurt. I'pyrobnoku. CHiIMKaThl METAJIOB U BSUKYIIME MaTepuasbl. Koppo3usi CTpOUTENbHBIX
MaTtepuasioB. [lonrmepsl B CTpOUTENBCTBE.

XUMHUYECKUE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB

XuMu4eckasi CTOMKOCTh - 3TO CBOMCTBO MOKAa3bIBAET, HACKOJIBKO MAaTepUANl YCTONYHUB K
BO3ICHUCTBUIO IPYTUX BELECTB: KMCIIOT, LIEJI0YEH, COJIEH U ra3oB.

Koppo3noHnHast yCTOMYMBOCTH CBOMCTBO MaTeprualia MPOTUBOCTOATH BO3ICHCTBUSIM
OKpy»artolei cpespl. Hare BCero 3To 0OTHOCUTCS K CIIOCOOHOCTH HE MPOMYCKaTh BIary.

PactBopuMOCTb - CBOWCTBO, IIPU KOTOPOM MaTepHall UMEET ClIOCOOHOCTh PACTBOPSITHCS B
Pa3INYHBIX KUIKOCTSIX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COEANHSTHCS C APYTUMU
MaTepHallaMi U TIOBEPXHOCTSMHU.

Kpucrannuzanus - XxapakTepuCTHKA, P KOTOPOW MaTepHuai MOXKET B COCTOSHUH I1apa,
pacTBopa UM paciiaBa 00pa3oBbIBaTh KPUCTAIUIBI.

Bunpl 3arps3Henuit (IbUieBble, pagdallMioOHHbIe, OMOJIOrHUYECKHUEe, IIIYMOBBIE), 3HAUYCHHE

JKUBBIX OPTaHM3MOB B JOMax M KBapTHpaXx.
MMPUKTHIKT

OmnpeneneHne OTHOCUTEIBHON 3alIbUICHHOCTH.

Pemenue 3a1au ¢ 9KOJIOIrMUECKUM COJIEPIKAHUEM.

Tema 11. XumMus 1 MeIUIIHHA

Ilepbie marm xumuu B MeauuuHe. IloHsaTHe O QapMakoIoruu, HATPOXUMMH,
xumuorepanuu. [lapanensc - OCHOBONONOXKHUK MeIMUMHCKOM xumuu. KiaBmmii ['anen
¢papmakoror. I1. Dpaux - OCHOBOMOJIOKHUK XUMHOTepanuu. [Ipodeccun: XUMuK, OMOXHUMUK,
¢dapmarieBt, nabopant. JlekapcTBeHHbIe BemecTBa. Kiaccudukanum gekapcTBEHHBIX BEIIECTB:
(dapmakonoruueckas, xumuueckasi. CoIpbE€ A MONY4YEHUS HEOPraHMYECKHX, OpraHMYeCKHUX
JIeKapCTBEHHBIX BemiecTB. POpMbl JEKapCTBEHHBIX IpenapaToB: TaOJIETKH, Apake, CBEUH,
SMYJIbCUH, CYCIIEH3UU, HACTOUKH U Jp.

[IpakTuka

O3HakomiieHue ¢ (PopMaMu JIEKAPCTBEHHBIX MPENapaToB.

3HaKOMCTBO ¢ 0Opa3IaMu JIEKAPCTBEHHBIX CPEJICTB U OIBITHI C HUMHU.

DKCKypcHs B MEAITYHKT.

Camble poCThIE U3 JIEKAPCTB



[lepmanranar kanusa. Mcropust orkpeitusa. ®dusmueckue cBoiicTBa. OKHCIUTENbHBIE
cBoiicTBa. [IpuMeHeHHe pacTBOpOB TiepMaHTaHaTa Kaius B ObITy, B meauruHe. [IpaBuia
XpaHeHus. Meppl IepBOM IOMOUIM MpPU OTPABICHUM KOHLEHTPUPOBAHHBIM PacTBOPOM
nepmanranara kanus. [lepokcnn Bomopona, mcropust OTKpeITHs. lleprunpons. ®dusmyeckue,
XUMUYecKkne  cBoiictBa.  [IpuMeHeHne B MeQUIMHE:  KPOBOOCTAaHABIMBAIOUIEE U
nesuH(puIupyromee cpenctBo. Moa: ucTopus OTKPHITUS, CTPOCHUE, (PU3MUECKIE U XUMHUECKHUE
CBOMCTBA, TPUMEHEHHUE.

bophas kucnora, OOpHBIA CHOUPT, AHTUCENTHYECKAs AKTHUBHOCTb. (DH3MOIOrMYECKHI
pacTBop.

JIsmuc. Hamateipubiii ciupt. ['ekcarmapat xmopuaa kaneius. ['entaruapar cyiabdara
LIUHKA.

AKTHBUPOBaHHBIA YT OJIb.

[IpakTuka

IIpurorosnenue pacTeopa XJopuia Kajablus ¢ 3aJaHHON MacCOBOM JT0IEH.

«Kunkuit  xameneon». Pasnoxkenue mnepokcuna Bomopona.  H202  okucnurtens,
BOCCTaHOBUTEINb. PacTBOpeHue ioa B BOJE, B cnupTe. Pacro3HaBaHue noanuioB.
ObeciBeunBaHuE pacTBOpa MEPMAHTaHATa KAl aKTUBHPOBAHHBIM YIJIEM.

SlnoBuThIE BelecTBa

Aner. Knaccudukaiusi sSIOBUTBHIX BEIIECTB. YTapHBIA Ta3: MPHU3HAKH OTPABICHHUA.
Oxkazanue nepBoit momouu. Ptyts. TokcuunocTs napoB pryTu. Conu pTyTH: KOJIOMENb, CyJeMa
npuMeHeHne B MeaunuHe. Mpimbsik. Ceunen. CoeauHeHNs: XpoMa. TOKCHUHOCTh OPraHUYECKUX
pactBoputeneil. [lpaBuna xpaHeHust s70B B ObITYy. Mephl NepBOi MOMOILIM HPHU OTPABICHUU.
XUMHS U MEAUIIMHA.

Buozennsie r1emenmsl U UX coeOuHeHus

OO0muii 0030p OMOTOTHYECKONW PO DIIEMEHTOB-OpraHOreHoB Yriiepon. Bomopon.
Kucnopon. Azor. Cepa. ®ochop.

buonoruueckass poiap HEKOTOPBIX HEMETAIIOB, HE OTHOCSIIMXCS K opraHoreHaMm ®top.
Xnop. bpom. Mon. Kpemnuunii. Cenen.

buonornueckn BakHbIE HEOpPraHMYECKHE COeIMHEHUs HeMeTrauioB. Kucmopon. O30H.
Bona. Munepansueie Boabl. Ilepokcun Bogopona. PepMEHTAaTHBHBIE CPEACTBA  3ALIUATHI
opranusma. CepoBogopoa. Ammuak. [{ukin moueBrnHOOOpazoBanusi. MOHOOKCH]T a30Ta.

Hurtpatsl, Hutputhl. Yriekucisiii ra3. MoHookeu yriepoaa. bydepusie cucreMsl
opranu3ma. [mapokapOonatHas OydepHas cucrema. DocdartHas OydepHas cucrtema.
Mexanusm OydepHOro AEHWCTBUS CUCTEMBI. B3anMOCBSA3b KpPYroBOPOTOB OHOT'CHHBIX
JJIEMEHTOB.

OMOXMMHUIO MOXKHO paccMaTpUBaTh KaK MPUIOKEHHUE IPUHIIUIIOB KOOPAMHAIIMOHHON
XMMHHU METaIOB K OMOIOrHYecKuM mpobdiaemMaM. MeTanibl B OpraHu3Me 4enoBeKka

buonoruueckas posib «METAIUIOB KU3HU»

OO06mmit 0630p ponu «meramwoB. Harpuii. Kanuit. Maruuii. Kaneuuii. JlanHHabIe MeTaIITBI
paccMaTpUBaIOTCS COIVIACHO IJIaHa.

Coz[epn(aHI/Ie B 3€MHOH Kope. Baxwueiine MMPpUPOAHBIC COCAUHCHUA.

2. Conepxanue U (OpMBI CYIIECTBOBAHHUS B JKUBBIX OpraHu3max. buomornueckas
pOJIb.

3. [Ipumenenre MeTaiia U €ro COEIMHEHUN B MEULIMHE.

4, TOKCUYHOCTH METaJIa M €T0 COCAMHCHUIA. )



OO6muii 0030p pomu &wmetamioB. JKenmezo. Mapranen. KoGamer. Menp. IluHK.
Monu6aeH. JlaHHbIe METaTbI PACCMATPUBAIOTCS COMJIACHO IJIAHA!

l CO,Z[ep)KaHI/Ie B 3€MHOI KOpe€.

2 Baxueiinmue MIPUPOIHBIE COETUHEHMUSI.
3 Conep:xanne U GOPMBI CYIIECTBOBAHUS B )KUBBIX OpraHu3Max. bruonorndeckast poib.

4 TIpuMeHeHue MeTaila ¥ €ro COEIMHEHUI B MEAUIIMHE.

KomruiekcHble (KOOpANHAIMOHHBIE) COCIMHEHMS  Pa3/IMYHBIX

3JIEMEHTOB B OpTaHU3Me. DJIEMEHTHI, 00JIE3HH, JIEKapCTBA. BUOIOTrHYeCKH aKTUBHBIC MOJICKYJIBI.

Boma. AwmwuHOkHMCIOTBEL. AckopOuHOBasi kuciora. OpTOMONEKyJspHas MeEAUIIMHA.
buonornyecku axkTUBHBIE ONUIOMEpPbl bHoOrMyeckas poib HEKOTOPBIX METAIOB, HE
OTHOCSIIIIUXCS K «MeTasuiaM )u3Hu». Amomunuit. Cepedpo. bapuii. Pryrs. CBuner.

IIpakTuka.

TemaTnueckasi BAKTOpUHA «XUMUS U MeJ[ULIMHAY.

®uznyeckas XuMmusa 1 meJluimna

®dusnonor - 370 GU3UKOXUMHUK, UMEIOIINKN JeN0 C SBJICHUSIMH JKMBOTO OpraHHU3Ma.
N.M. CeuenoB JXuBbie OpraHiu3Mbl MOTYT CYIIIECTBOBATH JIUIIb OJIaroaps X 3aMevareabHON
CIOCOOHOCTH KMHETHYECKH KOHTPOJIMPOBATh XMMUYECKHE PEAKIIUU U TEM CaMbIM TOJIABIISITh
CTPEMJIEHHE K JOCTHXKECHUIO TEpMOAMHAMUUYECKUX paBHOBecui. VB. bepe3sun Xummnueckas
TEPMOJMHAMUKA U )KMBBIE OPTaHU3MbI TepMOJIMHAMUKA U OPTaHU3MBI.

Xumuueckass U OMOXMMHYECKas KUHETHKa W Karaiuu3. DepMeHThl - OHMOIOrHyecKue
KaTaJIn3aTopbl. 3HAUE€HUE PACTBOPOB JJIs1 OMOJIOTMH U MEIUIUHBI.
KucnorHo-menounoe paBHoBecue U OyepHble CUCTEMBI OpraHu3Ma.
AMUHOKHUCIIOTHBIE Oy epHble cucTeMbl. benkoBbie Oy(epHbIe CUCTEMBI.
V3MeHeHMe KMCIOTHO-IEI0YHOI 0 PABHOBECHS IIPU Pa3IMYHBIX 3a00JIeBaHUSX.

Heoprannueckue MeauuuHCKHE MaTepuanbl. Merampl. YTIIEpOAHBIE MaTepHabl.
MexaHu3MBbl B3aWMOJCHCTBUS MEIUIMHCKUX MaTEePHAIOB C OWOJOTHYECKHUMH CHCTEMaMH.
B3aumopeiicTBus: Marepuan - KpoBb, Marepuaid - TKaHb, MaTepHall - KIJIETKa, Marepuai
OHMOITOTMMEDBI.

HckyccTBeHHBIE Opranbl. AmIapaThl «MCKYCCTBEHHOE CEpIlle-JIErKoe», «UCKYCCTBEHHAs!
noyka». MICKyCCTBEHHOE CEpJIIE YETOBEKAa C aBTOHOMHBIM MCTOYHUKOM MHUTaHus. Bompockl k
CEeMUHapam:

Won: wuctopusi OTKpBITHS, CTpoeHHEe, (PU3NUECKHE ¢ XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE.

2. bopHas kucnora, GOpHbIM CIUPT, AHTUCENITUYECKAsT AKTUBHOCTD.

3. ®usnonorunueckuid pactpop. Jlanuc. HamateipHblil ciupr.

4. @ypaminH. AKTUBUPOBaHHBIN yronib. ['opunyHuky, miacteipu. X npumenenue,
CBOMCTBa, ClIOCOOBI XpaHEHHUS.

5. AcniupuH. IIpumenenue, papmakosornyeckoe 1eHCTBUE Ha OPraHU3M.
6. AHTHOMOTHKY, KiIaccupukaus. JucoakTpuos.
7 . ApoMaTruecKue Maciia M ux JAeHCTBUE Ha OpraHu3M. Apomarepanusi.
8. AcrupuH, pu3MUECKre CBOICTBA, HCTOPUS MOMYYEHHUS.
9. AHTMOMOTHKH, HCTOPHS OTKPBITHS.
1 O. Knaccudukanus siIOBUTHIX BEIIECTB.
11. VrapHblii ras: npusHaky orpasieHns. Oka3aHue MepBol MOMOIIH.

12. Pryts. TokcuuHOCTh apoB pTyTu. Conmu pTyTH: KaJIOMENb, CyJIEMA,
npUMeHeHue B MeauuuHe. Mpibsak. CBunHen. CoeMHEHUs XpoMa.



[IpakTuka

Mmuororpanssiii Hog. [ToueMy iioa Hago AepKaTh B IJIOTHO 3aKYMIOPEHHOU CKIISTHKE.
«3enéHkay WM pacTBOp OpwiUIMaHTOBOro 3eséHoro. HeoObruHble CBOMCTBA OOBIYHOM
3€JIEHKHU.

AKTHUBUPOBAHHBIN yTOJIb.

JlexapctBa oT npoctyabl. Buramunbsl CamozenbHbIe JIEKapcTBa.

AcCnupHH WM aleTWICAIUIMIOBAs KHCIOTa U €ro CBOWCTBA. UYTO Moje3Hee: acCnupHH
WK yIicapuH, HypodeH uian ubynpoden?

[Iepexucs Bogopoaa u ruaponeput. CBoiicTBa NEPEKUCH BOIOPO/A.

IlepMaHranar kamus, MapraHiOBOKUCIBIA KaJlud, OH JK€ «MapraHilOBKay.
HeoObrunbie cBoiicTBa MapraHuoBkdu. Kakyio oOMacHOCTb MOXET  INPEJCTaBIAThH
MapraHioBKa.

HyxHa nu B tomaiHei anteyke OopHas KUCIOTa.

Crapsle nexapcTBa, Kak ¢ HUMHU IIOCTYIIUTb.

Bormpocs! k cemuHapam.

1. [lepmanranat kanus. Mcropus orkpeitus. Pusndeckue CBOICTBA.
OxucnutenpHble cBolcTBa. [IpaBuina xpaneHus nepMaHaraHara Kauusl.

2. [lpuMmeHeHHEe pacTBOpa MEepMaHTaHaTa Kajaus B OBITY, B MeAWIUHE. Mepbl TepBoit
MTOMOIIM TIPU OTPABJICHUU KOHIIEHTPUPOBAHHBIM PACTBOPOM ME€pMaHTaHaTa KaJusl.

3. PactBOp OpminiranToBoro 3eneHoro. [lepokcua Bogopoaa, UCTOpUsl OTKPBITHS.
[Teprunposns. ®usnyueckue, XUMUYECKUEe CBOMCTBA. [I[puMeHeHrne B MeAUIIMHE:
KPOBOOCTAHABIMBAIOIIIEE U IE3UH(DULIUPYIOIIEe CPEACTBO.

Tema 12. Xumusi 1 TpaHCOPT

Martepuanbl, KOTOpbIe HCIONB3YIOTCSA AJISi M3TOTOBJICHHS] aBTOMOOWIIEH. 3ampaBOYHbIE
KUJKOCTH (TOIUIMBO, MAaclia, CMa3KH, OXJIAXIAIOIIUE >KUIKOCTH U T. I.); PE3UHBI - HIMHBI U
PE3MHOTEXHUYECKUE H3JCNHsI; TIACTMACChl, OTIEOYHOACKOpPATUBHBIE MaTepHayibl (0OWBKa,
JIaKU ¥ KPACKU, aHTUKOPPO3HOHHBIE TOKPBITUS U T. 11.); KIIEU, TEPMETUKH. DIEKTPOIUT - 3TO YTO-
TO 3HaKoMoOe. beH3MH, KepOCHH U Apyrue «- WHbI XUMUYECKHE MPOIIECCHI, TPOUCXOAAIINE MPU
AKCIUTYaTallii aBTOMOOMIISI. DKOJIOTHsS U aBToMOOUIIb. [IpakTuka:

1. Ben3un n KEPOCUH KaK PaCTBOPUTEIIH.



OnBITEl TIO O3HAKOMJICHHIO C PACTBOPSIIONIMM JICHCTBHEM HE(TENPOIYyKTOB, KaK H
MpeIbIAYIINHT, JI0X0 BUAHBI C JEMOHCTPAIIMOHHOTO CTOJA, TOATOMY UX JIy4Ille BCErO CTaBUTH B
KauecTBe 1abopaTopHON paboTHI.

a) B MPOOUPKH ¢ OEH3MHOM, KEPOCUHOM M BOJOM HaiMBaioT 1mo 0,5 Ml pacTUTETHHOTO
Macia ¥ B30anTeiBaroT. Macino pactBopsiercs B yriaeBomopoaax. OTMeHaroT JIydnIyro
pacTBOPUMOCTh B OCH3UHE.

0) B HEOOJbIIME CTaKaHYMKA Wi (GapPopoBble YaIIKU C TEMH K€ KHUIKOCTIMHU
MOMEMIAIOT KYCOYKHM TKaHU C MATHAMH KUpPa M MEPEeMENINBAIOT WX CTEKISTHHON Maioykoi 2-3
MmuH. [Tocie BeICEIXaHUS TKaHH, TOMEIIEHHBIC B OCH3WH U KEPOCHH, OKA3bIBAIOTCS OUUIIICHHBIMU
OT KHpa.

2. Topenne BBICIIIMX yrneBoaoposios.

a) CmaumBalOT MOJOCKU (PUIBTPOBAIBHOM Oymarum B OEH3MHE, KEPOCHHE, MazyTe H
MOJDKUTaloT UX. BeriecTBa ropsAT cBeTAMMMES I1aMeHeM. Briciive yriieBogopos! Npu TopeHnu
00pa3yroT KOMOTb.

0) Ha »xerne3nplie TutacTUHKY Wi Gap@OopoBbIe KPBIIIKYA HATHBAIOT MO HECKOJIBKY Karlelb
OeH3MHa, KepOCMHAa W CMa304HOr0 Maclia WM Ma3yra u mnojkuraioT. HabmomaroT To ke
spieHre. OOpaliaT BHUMAHUE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OCH3MHA W HA CPAaBHHUTEILHO
TPYAHYIO 3arOpPaeMOCTh Ma3yTa.

B) B JKelNe3HYI0 Win Gap(opoByIO JIOKEUKY MOMEIIAIOT HEOONBIIONH Kycouek napaguHa u
HarpeBaroT ero B IiiaMeHu ropenku. [Tapadun miaBuTes, a 3aTeM TOpHUT, 00pa3ys KOMOTh.

3. Ouncrka 6eH3MHA U KEPOCHHA.

BeH3MH m KepocHH Tocje 3aBOJICKOH TIEPErOHKH COjepkaT MPUMECH Ha(TEHOBBIX
KACJIOT M JPYrUX BEIIECTB, OCIOXKHSIOUMX WX TMpuMeHeHue. HeouuiieHHBIH KepOoCHH,
HaIrpuMep, MI0X0 MOAHUMAETCS MO (UTUIIIO JaMIlbl, c1abo TOpUT U OBICTPO 0OpaszyeT Harap.
Heouuniennbie mpoAyKThl MOKHO y3HATh 110 FPSI3HOMY BUAY U MaJIOH MPO3PAYHOCTH.

Ounctky MIPOU3BOJSAT OOBIYHO, obOpabaThiBas He(QTEPOAYKTHI criepBa

KOHIICHTPUPOBAHHOM KHCIIOTOM, a 3aTEM IIEI0YbIO.
HanuBator B OONbIIyIO AEIMTENbHYIO BOPOHKY 15—20 M1 HEOUYMIIEHHOrO KEepOoCHHAa |
MpUOaBIAIOT 2-3 MJI KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTh. BOPOHKY 3aKpBIBAlOT MPOOKON U
cMech BCTpAxuBaroT okoio 10 muH. Ilpu 3TOM BOpOHKY nepkaT mpoOKOH BHU3 U BpeMs OT
BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BBIMYCTHTH BBEPX MHaphl JieTyunx BemiecTB. [locie storo
CMECH JTal0T PacclOUThCA, Ha YTO Takxke norpedyercst MUHYT 10 mnu naxe OoJbliie, U MEIJIEHHO
CITYCKAaIOT HWXKHHH CJIOH KHCIIOr0 TyIpoHa.

OcraBminiicss B BOPOHKE KEPOCHH MPOMBIBAIOT IMOAOOHBIM JKE€ CIIOCOOOM BOAOW B
teueHne 1—2 muH. Bopaublil cioif cmyckaioT, a KepocuH MNpombiBaloT S5 10-mporeHTHbIM
pactBopoMm 1menoun. [locne cinMBaHus MIETOYHOTO CJI0S OTMBIBAIOT OT KEPOCHHA BOJIOW OCTATKH
mesnoun (npoba peHondranenHom).

Y6exnaroTcs B TOM, YTO OYHUIIEHHBIA KEPOCHH OKa3bIBACTCs 0oJiee MPO3pavyHbIM, JTydIe
TOPUT U UMEET JIPYroi 3amax.

Ha nuctku ¢unpTpoBambHOM OyMard HOMEINAIOT KalsId HMCXOAHOTO M OYHUIIEHHOI'O
KkepocuHa. OYHIIEHHBIH KEPOCHH UCTIAPSIETCSl OTHOCTHIO, HEOUUIIIEHHBIN OCTAaBIISET TOCIE ce0s
IIATHO IPUMECEH.

Tema 13. XuMus u 4yucrora B J0ME

Mpeina. CocTtaB, CTpOCHHUE, MOJTYyYEHHUE.

CuHTeTHYeCKHEe MOIOIIINE CPEJICTBA U TIOBEPXHOCTHO - aKTUBHBIE BEIIECTBA.

OcHoBuble  komnoHeHTHl CMC: mnoBepxHOcTHO-akTHBHBIE  BemiectBa  (IIAB);
BCIIOMOTaTeIbHbIE BEUIECTBA: IIETOYHBIC CONM - KapOOHAT M CHJIMKAT HATpUs, HEUTpalbHbBIE
comu cynbpar u Qochar HaTpUA, KapOOKCHMETHIILEIUIION03a, TOJUBUHUIIHPPOIHJIOH,
XUMUYECKHE OTOenuBaTeNnu (MEepCcoin), XUMHYECKHE OoTOenuBarenu (MEepeKuch BOAOPOIA);
¢usnyeckue (ontuyeckue) orOenuBarenu - GIyopecuupyroe COeJMHEHNUS; aICOPOIIMOHHBIC



Kpacutenu (yabTpamMapuH, WHIUTO, CUHTETHYECKHE OPTraHWYECKUE MMHUTMEHTHI); OM0100aBKH
(dhepMeHTHI (TUMa3bl, MPOTEas3bl U JIP.); OTAYIIKH; aHTHCTATHKH.

CpencrBa OBITOBOW XUMHHM - XUMHUYECKHE CPEACTBA IO YXOIYy 3a COOCTBEHHOCTBIO.
ONIeXKIOW, TOMEIICHUsIMU, aBToMoOMIsiMU. K  cpeacTtBam  OBITOBOM  XUMHH — OTHOCST
Ne3uH(UIMPYIONINEe CpEeACTBa, pPEmelUIeHThl W Mp. cpeactBa. CpeacTtBa OBITOBONM XHMHH,
MIPUMEHSIEMBIE JIJIs1 BHIBEJICHUSI TISITEH.

[IpakTuka

Onpe/lenenne PH - cpeapt 6 MBIJIIX u mammyHsx.

ITpurorosnenue MbIJII u3 cBeYKH U CTUPAIIBHON COMBI.

BriBe/lenne msaren ¢ Tkanu. Mbua. CocTtaB, CTpOeHHUE, IOIy4YEeHHE.

CpaBuenue cBoiictB MbIJIU co cBolicTBaMH CTUPAIBHBIX MOPOIIKOB.

Tewma 14. Xumusi 1 KOCMETHYECKHE CPEJICTBA

Kocmernueckue moromme cpeacrsa. Kpemsl. [lenomoromue cpencrsa. OnonacKuBarenu
u KoHauuuoHepsl. ['enn. CocTtaB M CBOWCTBA Kak COBPEMEHHBIX, TAaK U CTAPUHHBIX CPEJICTB
TUTUEHBI, TPAaMOTHBIM BBIOOP CPEACTB TUTHEHBI; TOJIE3HBIE COBETHI MO YXOAY 3a KOXEH,
BOJIOCAaMU M TOJOCThIO pTa. CocTaB M CBOMCTBA HEKOTOPBIX MPEMApaToB THUTMEHUYECKOM,
neyeOHON 1 JeKOPAaTUBHOW KOCMETHKH, TPAMOTHOE MX HCIIOJIb30BaHHE. XUMHUECKUE MPOLIECCHI,
JeKalire B OCHOBE yXOJa 3a BOJIOCAMH, UX 3aBUBKH, YKJIAJIKH, OKPACKH; MPaBUIBHBIM yXO0[ 3a
BOJIOCAMH, TPAMOTHOE MCIOJb30BAaHUE TNIPENapaTtoB [UIsi OKPAacKM U YKJIAJAKUd BOJIOC,
OpPUEHTUPOBAHKE B UX MHOI000pa3uu.

Jle3010paHThl U 030HOBBIN «IIUT IJIAHETHI.

Jymuctele BeecTBa B mappromMepun, KOCMETUKH, MOIOIIIUX CPEICTBAX.

O¢dupnbie macna. Cocras.

Crnoxuble 3¢upsl. CocTaB, CTpOEHHUE, OTY4YEHHUE.

[IpakTuka

N3yuenue coctaBa JlekopaTUBHONM KOCMETHUKH IO 3TUKETKAM.

Omnpenenenne PH - cpeapl B MbIIax U IMIaMITyHSIX.

W3Bneuenue >QUpHBIX Macell U3 pacTUTENbHOro Marepuaina. Ilepeunas msrta, enoBoe
MaciIo.

[Tomy4yeHue ca0XHBIX YPUPOB M3 OPraHMYECKUX COCAMHEHWUU. DTHUIMETAHAT (3amax
poma). M300yTunatanat (GpyKTOBBI 3amax).

Tema 15. Xumus u muianera 3emiis

XuMuyeckue dJeMeHThl B Ouocdepe. buoreHHole W BTOpOCTENEHHBIE XHMHUYECKHE
3JeMeHThl. Makpo W MUKpodsieMeHThl. lIpuuMHBI M TNpU3HAKU HEJOCTAaTKa B OpraHU3ME
YyeJloBeKa HEKOTOPBIX 3JIeMEHTOB. buoreoxnMmuyeckue nukibl. [{UKiabl ra3000pa3sHbIX BELECTB
Ocanounsie nukiel. KpyroBopor azora B Omochepe. Cunepauus. KpyroBopor yriepoga B
ouocdepe. Kpyrosopor kucimopoma B Omochepe. Ilpaktuueckas pabora «KadecTBeHHOE
OIpe/ieJIeHNe HEKOTOPhIX TSKENBbIX METauIoB B BoAe». ATMocdepa Kak CBETOPHIBT.
3acopeHHOCTh aTMochepsl. [IpuanHbBl H3MEHEHHS IPKOCTH, IIBETa aTMOC(hEphl, MPO3PAYHOCTH U
BUJIUMOCTH aTMocdepsl. Dkoorumdeckue npodiemsl B armocdepsl. [lapHUKOBBIA 3PQeEKT.
[TapaukoBble ra3bl. BTopocreneHHble KOMIOHEHTHI aTtMocdepbl (YriaeKuciblid Ta3, MeTaH,
OKCHJIBl a30Ta, TpomocdepHblii 030H, xyuopdropyriepoast). IlocnencTBus MapHUKOBOTO
s dexra. O30HOBBIM MUT U 030HOBas AbIpa. L{ukn o3o0Ha. [IpUYMHBI UCTOHYEHHS] 030HOBOIO
mmrta. BemecrBa — 3arpssHutenu Tponochepsl. Okcuapl cepsl U xyopa. KucioTHsie H0XIU.
Xumusm nponeccoB. PoroxuMuyeckuil cMmor. Poiap OKCHAOB a30Ta, 030HA, YrapHOro rasa,

YTIIEBOJOPO/IOB M alIbJIETHI0B B 00pa3oBaHUU (POTOXUMHUYECKOT'O CMOTa.
ITPUKTIIKT .
Hsyuenne KUCJIOTHOCTUHOCAOKO

Jedunut npecHoit Bomsl na miua”ere. 3arpssHenne BOJIBI.



KoHneHTprpoBanue aumo6mo Ju01021¥eCKuM TICTIOUYKaAM.

Tema 16. Hay4yHo- uiccnenoBaTenbckasi MpoeKTHAS AEATEIbHOCTD

Teopus. Ilonarue npoekra. TUIbl TPOEKTOB, OCHOBHBIE ATAIlbl BBIIIOJIHEHUS ITPOCKTA.
Kpurepuu onieHMBaHUS BBITIOIHEHUS U 3alIUTHI TPOEKTOB. CO37aHNE MPOEKTA OCYIIECTBISETCS
0 CIEAYIOLIM dTaraM.

Onpenesnenue npoOIeMsbl:

Axrtyanuzanus Tem* BeiOop 00bekTa u3ydeHus;
IlocTanoBka 11e/M 1 3a7a4;

[TonOop matepuana;

Br160p METOI0B HCCTIeIOBAHUS;

[IpoBenenue sKCIepuMEHTANBHOM padoTh® - OdopmiieHne paboThI®

3aiuTa NpoeKTa, NPeCTaBICHUE PE3yIbTaTOB.
BrinonHeHne MPOEKTOB € UCIOIb30BAHUEM KOMIBIOTEPHBIX TEXHOIOTHH. 3aluTa
IIPOEKTOB.
DopMBI KOHTPOJIS U aTTECTAIUKA 00YyJaIOIIUXCS
Jlig oTcnexxuBaHus pe3yJbTaTUBHOCTH OOpPa30BATEIBHOIO Ipolecca IO Mporpamme
«XUMHUS B )KU3HH YETOBEKa» UCTIOIB3YIOTCS CIEAYIOIINE BUIbI KOHTPOJIS:



B [ pc/papuTenbHBIT KOHTPOND (IIPOBEpKA 3HAHMIT YYAIIUXCA HA HAYAILHOM JTare
ocBoeHUs [IporpaMmsbl) - BXOAHOE TECTUPOBAHME;- TEKYUIUH KOHTPOIb (B TEYEHHUE
BCET0 CPOKa peau3aliy MporpaMmbl)e

L WUTOTOBBIM KOHTPOJIb (3aKIIOYUTENbHAS MPOBEpKAa 3HAHUM YMEHUN HaBBIKOB I10
uToram peanuzanuu [Iporpammsl)

@opMBl aTTECTAllMM - CAMOCTOSITENIbHAs pPaboTa » TECTUPOBAHUE; -

TBOPUYCCKHUEC OTYCTLI; - YU4AaCTUC B TBOPUYCCKUX KOHKYpCax U HpeﬂMeTHOﬁ
OJIMMIINAZIC 1O XUMUHU, ILIPC3CHTALUA U 3alllUTa IIPOCKTA.

Texymuin KOHTPOJIb:

dopmamMH KOHTpOJISl YCBOGHUs yueOHOro marepuana I[Iporpammsl SBISIIOTCS OTYETHI IO
IMMPAKTHUYCCKUM pa60TaM, TBOPYCCKUC pa60TBI, BBICTYIIJICHUA Ha CEMHHapax, CO3daHHC
npe3CeHTaln 1o TEMC U T. 1. O6yqa10m1/16051 BBIITIOJIHAIOT 3aAaHWsA B UHAMBUAYAJIbHOM TCMIIC,
COTpyaHu4Yasa C I11€aarorom. Bremonuenue IMPOCKTOB CO34AaCT CUTyallul0, ITO3BOJIAIOIIYIO
pCaIn30BaTh TBOPYCCKUC CUJIBI, 00€eCIIeunTh BBIpa60TKy JIUYHOCTHOI'O 3HAaHHA, COOCTBEHHOI'O
MHEHHSI, CBOETO CTHJIA JIEATEILHOCTH. BKItoUueHHe O0ydalommxcs B peajbHYI0 TBOPUYECKYIO
ACATCIIBHOCTD, IMPUBJICKAOUIYIO HOBHU3HOH M HEOOBIYHOCTBHIO SIBIISIETCS CTUMYJIOM DPa3BUTUA
MO3HABaTENbHOr0 UHTEpeca. OTHOBPEMEHHO PAa3BUBAIOTCS CIIOCOOHOCTH BBISBIIATH TPOOIEMBI U
paspeuiaTb BOSHUKAIOIHUEC IIPOTUBOPCUHUS.

ITo oxoHuyanumn Ka)KI[OfI TEMbI IMPOBOAUTCA HTOIOBOC 3aHATUC B BHAC TCMATHYCCKOI'O
TECTUPOBAHUSI.

Hroronas arrecCTalud NpeaAyCMaTpruBaACT BBIITOJIHCHUC HHANBUAYAJIBHOT'O ITPOCKTA.

3.0praan3anMOHHO-TIEJarOTUYECKHUE YCIOBUs peanusanuu [Iporpammel.

VYyeOHo-metoauueckoe odecneuenue [Iporpammel

MeTOI[I/IKa O6y‘leHI/I${ 1o Iporpamme «XuMHSA B 6BITy» COCTOMT M3 COUYCTAaHHA
JICKIOMOHHOI'O HU3JI0XKCHUA TCOPCTUUCCKOT O MaTtcpualia C HarjisaJHbIM IIOKa3oM
WUTIOCTPUPYIOIIETO MaTepuaja M IMPUEMOB pEIICHMs MpakTH4Yeckux 3amad. OOydaromuecs
3aKPCINIAOT ITOJIYYCHHBIC 3HAHUSA ITYTEM CAMOCTOATCIIBHOT'O BBIIIOJIHCHUS MMPAKTHUYCCKUX pa60T.
I[J'ISI Pa3BUTHA TBOPUCCKOIO0 XUMUYCCKOI'O MBIIIJICHU A Y HABBIKOB AHATMTHYECKOM ACATCIBbHOCTHU
neaaror nmpoBOAUT CEMHHAPBI, 3aHATHA IO IMPE3CHTAIHWHN TBOPUYCCKHUX H IPAKTUYCCKUX pa60T
MO3I'OBBIC ITYPMbI, MHTCIUICKTYAJIbHBIC UTPBI.

MartepuanbHO-TeXHUYECKOE 0OecneueHue IIporpaMmbl
OpraHu3aIoHHbIE YCIOBHS, TI03BOJIIONIIE PEaTU30BaTh COCPIKaHUEe JOMOITHUTEIBHOI
00pa3oBaTenbHON MPOrpaMMbl « XUMHS B OBITY» IIPEAINONaraoT HaJM4Ke.

“-IIOMCIICHHA, YKOMIUICKTOBAHHOI'O CTAaHAAPTHBIM y‘-IC6HBIM OGOpy,Z[OBaHI/ICM u M€6CHLIO
(mocka, mapThl, CTyJbs, MKaQbl, JIEKTPOOOECTICUeHHE, BBITSHKHON mIKad, paKOBUHA C XOJIO0IHON
BOJIONPOBOJIHOM BOJOM).

'HCO6XOI[I/IMLIX JJIL SKCIICPUMCHTOB O60pyI[OBaHI/IH " pCAKTUBOB.

-MynbTHMe M HOrO 060pynoBaHHsA (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (M- KapThl,
9KpaH, CPEICTBA TEIEKOMMYHUKAIMK (JIOKAJIbHBIE IIKOJIBHBIE CETH, BBIXOJl B UHTEPHET).

JuakTiHueckoe ooecrieueHue npeanoiaraeT Halu4ue TeKCTOB pa3HOYPOBHEBBIX 3a/1aHUil,
TEMAaTUYECKUX TECTOB 110 KaXJIOMY Pa3Jeily TEMbI, HHCTPYKLUM IJIs BBIITOJIHEHUS IIPAKTUYECKUAX
pabor, Tabmuipl XumMuueckux odneMeHToB JIW. MenzaeneeBa, TaOmUIBl pPacTBOPHUMOCTH
OCHOBAaHUM, KHUCJIOT, COJICH.

KanpoBoe obecrieuenue [IporpamMmmel.
[Menaror, peanuzytonmii [IporpaMmy T0KEH UMETh BBICIIEE WK CPETHEE
npodeccuoHanbHOe 00pa3oBaHKE B COOTBETCTBYIOIIEM HalpPaBJICHUH U Ja0OpaHT,
00eCIeUMBAOIIHIA €€ MTPAKTHYSCKYIO YacTh.
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