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1. IosicHUTE/IbHAA 32N CKA
Hamnpasnennocts IIporpammel eCcTeCTBEHHOHAyYHAas
VYpoBens ocBoeHust [Iporpammel - 6a30BbIi
1.1. AKTyaJabHOCTbH U 0COOEHHOCTH IPOrPaMMBbI
Cucrema o06miero oOpa3oBaHUSi HE BCEra MOXET OOeCHeuUuTh OOyYaroIIHUXCs TaKuM
ypoBHEM 00pa30BaHMs, KOTOpPBIA OyAeT AOCTaTo4YeH [UIs pealin3aldil HMX CIIOCOOHOCTEH B
BbIOpaHHOI chepe nestenbHOcTH. [Iporpamma BHEYpOUHOI ASITENbHOCTH « XUMHUS B OBITY» (Hanee
- Ilporpamma) HampaBieHa Ha pa3BUTHE W (GOPMUPOBAHHE Yy OOYYAIOUIUXCS LEIOCTHOTO
MpeJICTaBICHUs 00 OKPYXKAIOIINX BEIIECTBAaX Ha OCHOBE MOJMyUYEHHBIX XMMUUYECKHUX 3HaHUU. B xone
peanuzanun [Iporpammsl, oOydaromuecs COBEPIIECHCTBYIOT CBOM YMEHHUS M HABBIKH B PELICHUU
MPAKTHYECKHUX 3a/1a4, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTMUECKOT0, HHKEHEPHO-TEXHUYECKOTO
1 9KOJIOTHYECKOro MblliuieHus. Ha nmpumepe xumuy, yyaiyecs noiay4aroT IPECTaBICHUs 0 METOAAX
MO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAJILHOM U TEOPETUYECKOM)
[Ipenycmorpennas IIporpammoi peanusanuss MEXIPEAMETHBIX CBS3€H  ITO3BOJIMUT
00yyYaromumMcsi OCYUIECTBUTh MHTETPAllMI0 UMEIOIIMXCS MPEICTaBICHUN B LIETOCTHYIO KapTUHY
MHpa, a IPAKTUYECKUE 3aHATUS U POEKTHAs JAESITEIbHOCTh COBEPIICHCTBOBATh YMEHUS U HAaBbIKH,
HeoOXoquMbIe JUIsl TPOBEACHUS HCCIEIOBAaHUS, COMOCTaBICHUA (PAKTOB, aHAJIM3a IMOTYyYEHHBIX
pe3yabTaToB, paboThI C IPUOOPAMU U PEAKTHUBAMH.

Brnagenue 3HaHUSMH O XMMHUYECKHUX BEIIECTBAX MOTYT 00€CIIEYUTh TPAMOTHOE OTHOIICHHE
K TpUpPOJZIe U K COOCTBEHHOMY 37I0pOBBIO Oe3 HaHeceHHs ymiepOa. [loaToMy 3HaHME BO3MOXKHBIX
MOCJIEACTBUI BO3AECUCTBUS PA3IMYHOIO POJAa XMMUYECKUX COCIMHEHHIl Ha OpPraHu3M 4eJOBEeKa
CTaHOBUTCS HEOOXOIMMBIM HE TOJIBKO JIJIsl Bpauei, HO M JIJIsl K&YKAOTO YEIIOBEKa.

3HaHuUs, MOTyYaeMbI€ B IIKOJIE 10 XUMHH, BOSMOKHO U HEOOXOIMMO TPaMOTHO MPUMEHSTh
U B INOBCeNHEBHOM u3HU. [lo3HaBas OCHOBOMONAraroUIMe 3aKOHbl XUMHUH, OOydaroUIuecs
3HAKOMATCSI C COCTaBOM M CBOMCTBAMH Pa3MYHBIX XMMHYECKHUX BEUIECTB, KaK €CTECTBEHHBIM
o0pa3oM NpPHUCYTCTBYIOLIME B YEIOBEYECKOM OpraHuM3Me, TaK U TP HE3aBUCUMOM BHEUIHEM
Bo3aeiicTBuM. IIIKONBHMKM y3HAIOT, KaK MMEHHO OTH BELIECTBA BIHAKOT Ha IPOLECCHI
KHU3HEAESITEIbHOCTH OpraHi3Ma 1 Ha caMy JKU3Hb YeJIOBEKa - YTO MOJIE3HO U B KaKUX KOJIMYECTBAX,
a 4TO MOJKET OKa3bIBaTh OTPHULATEIBHOE BIUSHUE.

[Tporpamma «Xumusi B ObITY» 3HAKOMHUT OOyYaroIIMXCsl C KOMIUIEKCHBIMU IIpoOjIeMamMu U
3aja4aMy, TpeOyIOIMMH CHUHTe3a 3HaHWU O pAay npeameroB (¢u3nka, OMOJOTHS, HKOJIOTHS,
reorpagus, UCTOPHS).

OKOJIOTUYECKHE 3a7jadM: aHAJIU3 U3MEHEHHUI B OKPY)KAIOIIEH CPeAe U OPTaHU3alMsl CBOETO
BIIMSIHUS Ha CUTYalMIo, OpMUPOBaHUE OEPEKHOTO OTHOLIEHUS K TIPUPOJIE.

dusnueckue 3agayd: H3yuyeHHe (PU3MUECKUX CBOMCTB BELIECTB, (PU3MUYECKUE METOIbI
aHaJIi3a BeIleCTBa.

HcTopuueckue 3a1a4i: HCTOPUUYECKUE CBEIEHNUS O BIMSHUU XMMHUHU Ha JKU3Hb YEJIOBEKA.

buonornueckue 3anaun: u3yueHue XUMUYECKOTO COCTaBa OOBEKTOB KUBOM MPUPOJBI.

HNudopmatrka - nouck uHpopmanuu B IHTepHeTe, co3nanue u opopmieHrne npe3eHTaIui,
paboTa B TEKCTOBBIX M TAOIIMYHBIX PEAAKTOPAX.

Conepxanue IlporpaMmbl 3HaKOMHMT OOYYAIOIIMXCS C XapaKTEPUCTUKOM BEIIECTB,
OKpY>KarolllMxX Hac B OBITY: BOJa, MOBapeHHasl COjb, MHIIEBas COAA, C BEIIECTBAMM, M3 KOTOPBIX
clenaHbl TOCy[a, CIWYKM, KapaHjamu, Oymara, CTpPOUTENbHBbIE MaTepHalibl, aBTOMOOWJIbHAs
TEXHUKA, JIEKapCTBa U T. U.

Takne Temsbl kak: «Boga», «IloBapenHas comby», «Cnuukn», «bymara» 1ar0oT BO3MOXXHOCTb
aKTyaJlM3allii SKOJOTMYECKUX 3HaHMM oOywaromuxcs. [IpakTudyeckue 3aHATUS CIIOCOOCTBYIOT
(hOopMUPOBaHUIO CIIEUATBHBIX YMEHHUHM U HABBIKOB Pa0OTHI C BEIIECTBAMU M 000PYIOBaHUEM.

[IpoektHbie pabOTHI, TeMaTWKa KOTOPbIX mpuBomuTcs B [Iporpamme, MO3BOISAT
chopMupoBath y 0Oy4aromMXcsi yMEHHE CaMOCTOSATENbHO MpUOOpeTaTh W NPUMEHATH 3HAHUSA, a
TaKXe Pa3BUBAIOT UX TBOPUECKUE CIIOCOOHOCTH.

AxktyansHOCTH [IporpaMmMel 00ycioBI€Ha TEM, UTO B y4eOHOM IJIaHE MO IPEIMETY « XUMUS»
OTBelIeHO Bcero 2 yaca B Hepemio B 8 1 9 kimaccax 1 1 wac B 10 m 11 kiraccax, 4To 1acT BO3MOXKHOCTh
chopmupoBaTh y 00yUarOMUXCsl TOJLKO 0a30BbIe 3HAHUS MO MpeaMeTy. B Toxxe Bpems Bo3pacT 15-



17 ner siBsieTCs BaXKHBIM JUIsl IPO(PECCHOHAIBHOTO CaMOOIpeieieHus o0yyaromuxcs. BozamoxHo,
YTO MPOCHYBIIUNCS HHTEPEC K XUMHUHU MOXKET BIHMSTH Ha BEIOOp Oymaymieit mpodeccuu.

1.2. Ileparormyeckasi nesaecoodopasHocts IIporpamMmmel

[lenarornyeckas uenecoodpaznocts IIporpamMmbl 3akirodaeTcss B TOM, YTO B Ipolecce
00y4eHus CO31ar0TCs YCI0BUSA K (POPMUPOBAHUIO Y OOYyHaOLIHXCSI
LEJIOCTHOM KapTUHBI MUPA, BOCIIUTAHUIO JIFOJICH TBOPYECKUX U KOHCTPYKTUBHO MBICIISIIINX, TOTOBBIX
K pEIIEHUI0 HECTaHIapTHBIX )KU3HEHHBIX 3a/1a4d. Ha 3ansatusx no [Iporpamme popmupyrorcst yMeHus
6€301acHOro 0OpAIIEHNUs C BEIECTBAMHU, UCIIOIb3YEMBIMH B TIOBCEIHEBHOM KU3HHU, 3aKJIaIbIBAIOTCS
HOPMBI 3/10pOBOrO 00pa3a >KU3HU. 3HAKOMCTBO OOYyYaroIIMXCA C XUMHUYECKHMH BELECTBAMHU, M3
KOTOPBIX COCTOUT OKPY’KAIOLIUI MUP, MTO3BOJISICT PACKPBITH BAKHEHUIIINE B3aUMOCBSI3M YEJIOBEKA U
pa3IUYHbIX BEIIECTB B CPE/Ie €ro OOUTaHMSL.

1.3. OriauuurtenbHblie ocodenHocTn Ilporpammsl.

[IporpamMma uMeeT NPUKIAAHYIO HAlPaBICHHOCTb M CIYXXUT JJI  YIOBJIETBOPEHHUS
WH/IMBUYAJIBHOTO MHTEpeca OOyYaroUmIMXcs K M3YYCHUIO M NPUMEHEHUIO 3HAHWW 10 XMMHU B
noBceJHeBHOH xu3HU. B IIporpamme craBuTCs 3aa4a HEOOXOIUMOCTH 00ECTIEUUTh XUMHUYECKYIO
IPaMOTHOCTb B HallpaBJICHUU COXPAHEHHUS 3[J0POBbs, KaK 3aj0ra YCHEIIHOCTH YE€JIOBEKa B XKU3HU;
JlaeTCsl HOHATHUE O JICKAPCTBEHHBIX BEIIECTBAX U MEXaHU3MaxX UX JIEHCTBUS Ha OPraHU3M YeJIOBEKa.
Conepxanue [IporpaMMbl onpeaensieTcs ¢ y4eToM BO3PAaCTHBIX 0COOEHHOCTEH 00ydarommxcs U ux
UHTEpecOB B OOJIACTH IO3HAHMS MHUpPA, K caMoMy ce0e, KM3HM B LIEJIOM, a TAKXKE C y4yeTOM
MICUXOJIOTO-TIEIarOTUIECKUX 3aKOHOMEPHOCTEeH 00yueHHs U (POPMHPOBAHUS €CTECTBEHHOHAYYHBIX
3HaHUI W BHUJIOB IMO3HABATEJIbHOW aeATenbHOCTH. Oco0oe BHUMaHME yraensercs (pOopMUPOBAHHIO
9KOJIOTUYECKUX 3HAHUN 00yYaroIuXcsl.

1.4. ean u 3apaum [IporpamMmmbl

Hean: dopmupoBanne y oOydaromuxcsi IyOOKOTO W YCTOMYMBOTO HHTEpEca K MHPY
BEIIECTB U XMMUYECKHX MpPEBpaLIeHUH, NpuoOpeTeHre HEeOOXOIUMBIX MPAKTHUECKUX YMEHUU M
HaBBIKOB ITPOBEICHUS IKCIIEPUMEHTOB.

3agaum:

Ooyuarwomue:

- pacumMpeHue Kpyro3opa o0y4Jaronimxcs;

- TIOBBIIICHWE WX WHTEpeca K XMMHU W Pa3BUTHE BHYTPEHHEH MOTHBAIMM yUEHHS Yepes
(dbopMHpoBaHUE TPEJICTABICHUH O COCTaBe M CBOMCTBAaX XMMHYECKHMX BEILECTB U MaTepualos,
OKpY’KaroIINX YeJIOBeKa B TIOBCEHEBHOM KU3HHU U MEITUIIIHE;

- pacummupeHue M yriyOjaeHne 3HaHUuH 00ydaroluXxcsi O pojal XUMHYECKHUX AJIEMEHTOB M MX
COCMHEHUI B KHU3HENCITECIHLHOCTH OpPTaHW3Ma, O BAKHEHIINX XWMHUYECKHX MpPEBPAIICHHSX,
JeKaAIIUX B OCHOBE MeTa0oau3Ma, O MPUMEHEHMHM B MEIUIMHE HEKOTOPHIX HEOPraHWYEeCKUX MU
OpPTaHUYECKHX BEIECTB;

- pacumupeHue M yniyOneHue 3HaHUi 0OydaroIIuXcsi MO OBJAJEHUI0 OCHOBAaMHU METO/IOB
MO3HAHWS, XapaKTEePHBIX Ui €CTECTBEHHBIX HayK (HAONIOACHWE, CpaBHEHHE, DKCIIEPHMEHT,
U3MEPEHMUE);

- TOITrOTOBKa OOYYarOIIMXCSsl, OPUSHTUPOBAHHBIX HAa XMMUYECKUH MPOQIIb 00ydeHUs, K
YCBOEHHIO MaTepHalia MOBBIIIEHHOTO YPOBHS CJI0KHOCTH MO XUMHUHU.

PassuBaromue:

- (opMupoBaHHe crieUATBHBIX YMEHUH 1 HABBIKOB pabOThl C XMMUYECKHMMHU BELIECTBAMU
Y MaTepuaiaMu B OBITY W MCIIOJIb30BaHMS TIOJTYYCHHBIX 3HAHUN Ha MPAKTHKE;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M YMEHUH yUaIIUXCs CaMOCTOSTEIbHO IPHOOpeTaTh
Y TIPUMEHSTH 3HAHUSI Ha TPaKTHKE.

BocnurareiabHbie:

- BOCIHMTAHHE HKOJIOTUYECKOM I'PaMOTHOCTH U XMMUYECKOM KYJIBTYypbl MPU OOpaIleHUuu C
BEIIECTBAMU;

- BOCIMTaHHUE SMOLIMOHAIBHO- [IEHHOCTHOIO OTHOUIEHHUS K OKpYXKaloIeMy MUpY;

- OpHUeHTalus Ha BEIOOP XUMHUKO-OMOIOTHYECKOTO MPOQHIIS.

1.5. Anpecar IIporpammabl

[Tporpamma aktyanpHa ainst obyyaromuxcs 9, 10, 11 kimaccoB (15-17 ner). Ha oGyuenue mo

IIporpamme npuHUMAIOTCS BCE JKEJAIOIMe, NMEIoIINe 0a30BbIe 3HAHUS [0 XUMHUM U HE UMEIOIINE



MIPOTUBOINOKA3aHUMN 1O 3I0POBBIO.
1.6. ®opMbI U pe;KUM 3aHATHIA.

@®opMbI OPraHU3alUU Y4eOHOT0 3aHATHS:

- JIGKIIMOHHO-CEMUHAPCKOE 3aHSTHE;
- MpaKTHYECKOE 3aHSTHE;

- Oecena;

- KoH(epeH1Hs,

- wurpa.

®opMbl OPraHu3aniu 06pa3oBaTeIbHOI0 NMpolecca - FPyNoBas, HHAUBHUIyallbHas.

Conepxanne IlporpaMmbl — mpedmonaraeT  pa3HOOOpa3HblE  BUABI  JIEATEIBHOCTH
oOyyaroruxcsi: 0ecepl, AUCKYCCUH, MPaKTHUYeCKue U jJabopaTopHble pabOThI, CaMOCTOSTEIbHbBIE
MIPOEKTHBIE PAOOTHI C UCTIOIH30BAHUEM PA3TMYHBIX UCTOYHUKOB HH(POPMAIIHH.

I'pynnoeasa (Gecena 3BpuCTHYECKasl, 3alllUTa MPOEKTOB, JIAOOPATOPHOE 3aHSITHE, JIEKIUS,
OJIMMITA/IA, OTKPBITOE 3aHATHE, PAKTHUECKOE 3aHATHE, IIPE3EHTAINS, CEMUHAP).

Huouseuodyanvnan (HabnroneHue, 0TpadOTKa HABBIKOB PEIICHUS MPAKTUYECKUX 3a/1a4).

JleknmoHHO-ceMuHapcKasi (hopMa MPOBEACHUST yUeOHBIX 3aHATHI MO3BOJSIET PACHIMPHUTH U
yOIyOUTh 3HAHUSL O XMMHUYECKHX BEIIECTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEIHCTBE, MEAUIIMHE U
T.1. CeMHHApBI CIOCOOCTBYIOT MOBHIIIEHUIO YPOBHS CAMOCTOSITEIBHOCTH O0YJaIOLINXCSI B yCBOSHHN
Matepuaa U npu paboTe ¢ JOMOTHUTEIbHBIMUA UCTOUHUKaMU HHPopManuu. [IpakTudyeckue 3aHATHS
CIOCOOCTBYIOT (DOPMHPOBAHHIO CIICUATBHBIX yYMEHHHA M HABBIKOB pPa0OThI C XUMHUYECCKUMHU
BellecTBaMu U oOopynoBanueM. Co3gaHue MPOEKTHBIX padoOT Mo OTAENbHBIM TeMaM [IporpamMmebl
MO3BOJISIIOT  Pa3BUTh TBOPYECKHE CHOCOOHOCTH, CGHOPMHPOBATH y OOYYaIOMIMXCS yMEHUS
CaMOCTOSITENILHO MPUOOPETaTh 3HAHUS.

WuTerpanus: nmporpaMMa ynryOasieT 3HaHUS 110 OMOJIOTHH, XUMUH, SKOJIOTUH, MEIWIIHHEI,
MICUXONIOTUHU. ITOroM yCBOCHHSI MPOTPAMMBI SIBISIETCS 3aIllMTa MPOEKTA.

Pexxum 3ansTuii: 2 pasa B HECIO 1Mo 2 Jaca.

1.7. Cpoxk peanuszanuu IIporpammsi.

Cpok peammzamu mporpammbl - 1 rox. OOmiee KOJIMYECTBO Y4eOHBIX YacoB,
3alIaHMPOBAHHBIX HA BeCh Nepuoj o0y4yeHus: 68 4acos.

1.8. Ilnanupyemsbie  pe3yabtarbl  ocBoeHuss [Iporpammbl.  OOpa3oBaresibHbIE
pe3yJabTarThl:

[Tocne 3aBepienust ooydenus no [Iporpamme obydaromuecs: OyayT 3HATD:

- CcOCTaB, CBOICTBa, 00JacTH NpUMEHEHHs HanbOolee pacIpOCTPaHEHHBIX BEIIECTB H
MaTepHajioB U yMETh MPUMEHSThH UX 0 Ha3HAYEHUIO, COOJI0/Ias MpaBuiia 0€30MacHOr0 0OpaIeHUs
C HUMU;

- pOIb  XUMHUYECKHUX OJJIEMEHTOB W WX COCJAMHCHUNW B JKU3HEICATCIHHOCTH
OpraHu3Ma;

- Ba)KHEHIIINE XUMUYECKHE TIPEBPAIICHHS, JICXKAIIE B OCHOBE META00IH3MA;

- HEKOTOphlE HEOpPraHWYeCKHe M OpPraHMYeCKHe BEIIeCTBA, NPUMEHSEMbIE B
ME/IUIIHHE.

ITocne 3aBepiienust o0yuenus no [Iporpamme obyuaromuecs: OynyT yMeThb:

- COCTaBISITh CXEMBI OCHOBHBIX KPYrOBOPOTOB OHOTEHHBIX 3JEMEHTOB B IPHPOJE,
000CHOBBIBaTh POJIb KAXKIOTO B COXPAHEHUH MPUPOTHOTO PABHOBECHS, aHAIM3UPOBATh IPUIUHBI U
MIOCTIENICTBHS €T0 HAPYIICHUS;

- TMPOBOAUTH XUMHYECKUH SKCIEPUMEHT MO0 OOHapyKEHHIO KATHOHOB M AaHHOHOB B
pacTBopax;

- coOmofarh mpaBuiia 6€30MacCHOCTH MPHU OOpPAIICHUH C JEKApCTBEHHBIMH BEUIECTBAMH H
CpeacTBaMH ObITOBOM XUMUMU;

- COCTAaBIIATh OTUYET O MIPOCTAHHOM IKCIIEPUMEHTE;

- MPUMEHSTH BELECTBA M0 HA3HAUYEHUIO;

- pemiaTh 3aJa4d pPa3IMYHOW CTEMEeHU CIIOKHOCTH: KaK THUIOBBIE, TaK U
KOMITJIEKCHBIE;

- pa3BUBaTh COOCTBEHHYIO MHHIIMATUBY U TO3HABATEIBHYIO AKTUBHOCTH IMPHU PEUICHUH
Pa3IMYHBIX BOIPOCOB U MPOOJIEM B XUMHH.



JUis MOHUTOpHMHIa pe3ylbTaTUBHOCTH oOOpa3oBaTenbHOro mnpouecca no Ilporpamme
«XuMUS B OBITY» HCIIONB3YIOTCS CIICAYIOIINE BUABI KOHTPOJIS:
- MIpeIBapUTEJIbHBIA KOHTPOJIb (IIPOBEpPKAa 3HAHMH ydalMXcs Ha HadajlbHOM 3Tare
ocBoeHus [IporpaMMmel) - BXOIHOE TECTUPOBAHUE;
- TEKYI1I KOHTPOJIb (B TE€YEHUE BCETo Cpoka peanusanuu [Iporpammsl);

- UTOTOBBIA KOHTPOJb (3aKJIIOUMTENbHAsI MPOBEpKA 3HAHUN, YMEHUH, HaBBIKOB I10
utoram peanusanuu [Iporpammer).

2. Conepxanue IIporpamMmmbl

2.1.  Y4eOHbIil (TeMATHYECKUIl) IUIAH

Ne  |HasBanme paznena KoJsimuecTBo 4acos ®opma arrecTaumun/
Bcero  [Teopus NMPAKTHKA KOHTPOJIsI
BBogHLIEC 3aHATHA. 6 4 2
1 VcTopus 4 2 2 BxonHoe TecTupoBaHue
B3aMMOOTHOLICHUI
4eJI0BEKA U IPUPOJIBI
2 CBoiicTBa BEIIECTB 4 2 2 TECTUPOBAaHUE/  OTYET
110 IIPAKTHYECKON
pabote
3 [Touemy u xak 4 2 2 TECTUpOBaHUE/  OTYET
[IPOTEKAIOT 110 MIPaKTUYECKOH
XUMHYECKUE PEAKINH pabote
4 Bona 4 2 2 TECTUpOBaHUE/  OTYET
1o MPAaKTUYECKOU
pabote
5 HucTele BelecTBa 1 4 2 2 TECTHpOBaHUE/  OTYET
CMECH B )KM3HU 110 IIPAKTUYECKON
YeIOBEKa pabote
[loBapeHHas Coub U 4 2 2 TECTUPOBaHUE/  OTYET
6 caxap 110 MIPaKTUYECKOH
pabote
7 XUMUS T 4 2 2 TECTHPOBaHUE/  OTYET
110 MIPaKTUYECKOM]
pabote
8 Crnaku 4 2 2 TECTUpPOBaHUE/  OTYET
1o MPAaKTUYECKOU
pabote
9 bymara 4 2 2 TECTUpPOBAaHUE/  OTYET
110 MPAKTUYECKON
pabote
10  [Xumwus nu 3 2 1 TECTUpPOBAaHUE/  OTYET
CTPOUTENILCTBO o IIPaKTUYECKOM]
pabote
11 XUMHA 1 MEIUIIMHA 3 1 2 TECTHpOBaHUE/  OTYET
110 IIPAaKTUYECKOH
pabote




12 [Xumus u tpancnopr |3 2 1 TECTUPOBAaHUE/  OTYET
110 IIPAaKTUYECKOH
pabote

13  Xumus u yucrora B 3 1 2 TECTHPOBaHUE/  OTYET

ome 110 IIPAaKTUYECKOH
pabote

14 Xumus u 3 1 2 TECTUpPOBAaHUE/  OTYET

KOCMETUYECKHE o MPAKTUYECKOM
CpeacTBa pabote

15  [Xumwus u ruianera 4 2 2 TECTUPOBAaHUE/  OTYET

Semus 1o MPAKTUYECKOH
pabote

16 |Hayuno 7 2 5 3amuTa npoeKTa

MCCIIe/IOBATEIbCKAs
MPOEKTHAS
EeSITENIbHOCTh
68 33 35

2.2. Conepxanue IIporpammbi

BBenenune

OO0mue mpaBwmiia paboTH B XUMHUYECKOM JTaboparopuu. Texauka 6€30macHOCTH TP padboTe
B XUMH4Yeckoi mnaboparopuu. Oxa3aHue NEepBOM NOMOIIM IpHU HecyacTHbIX ciydvasx. [IpaBuia
paboThI ¢ KUCIOTaMH, IIEIOYaMH, JETyYMMH BellecTBaMu. HarpeBarenbHble MpuOOpHI U MpaBUiia
paloThl ¢ HUMH. XUMHYECKast TOCy1a 0OLIEero Ha3HauyeHUst. MbIThe U CyIIKa XMMUYECKOM MOCY/IbI.

Ponp xuMum B KM3HU YeslOBEKa M pa3BUTUM yeroBedecTBa. O030p BaKHEHIIMX KJIACCOB
COEMHEHMH, MCIONb3YEMBIX YEJIOBEKOM. XUMUS -TBOPEHHUE INPUPOABI U PYK 4YeIOBeKa. XUMMS
BOKPYT Hac. XMMHUYECKHUE BEUIECTBA B IOBCEIHEBHON KU3HH YEIOBEKA.

Ilpakmuka:

IIpuemvr obpawenus ¢ HazpesamenbHblMU RPUOOPAMU (CRUPMOBKA, NIUMKA, 005IHAS
Oams) u Xumuyeckou nocyoou oouje2o Ha3HaueHus.

Cocmaenenue mabnuy, ompadxcarowux Kiaccugurkayuio 6ewjecms, U30moeieHue
IMUKEMOK HEOP2AHUYECKUX Geujecms, COCmAasileHue CRUCKA PeaKmueos, HecoeMecmumbvlx OJisl
XpaHeHus.

Tema 1. McTopust B3aMMOOTHOILLIEHUH Y€I0BEKA U IPUPOBI

Hctounuku sHepruu (McuepriaeéMble U Heucueprnaemble). «IKOJOTUYECKUH PIOK3aK».
Heo6xonumocTh OepexHOro OTHOLICHHUSA K OKpykaroulei cpene. UeraoBek M MpUpojaa B JalleKOM
MPOLIJIOM: TMPHUCBAMBAIOLIEE XO3AWCTBO. JIpeBHME ironu. BnusHuMe NpPUPOAHBIX YCIOBHH Ha
paccesieHue U 3aHATHUS IPEBHUX JIIOJIEH.

OcCHOBHBIE 3aHATUS JPEBHUX JIOACH: COOMparenbCcTBO H oxoTa. lIpumcBamBatroiee
X035UCTBO. JIOKanbHBIN XapakTep BIUSHUS JEATEIBHOCTH JPEBHUX COOMpaTesel U OXOTHUKOB Ha
MIPUPOLTY.

Ilepexon uenoBeka K MPOU3BOAAIIEMY X034WcTBY. [lpomsBomsiiee  XO3sCTBO.
Bo3HukHOBeHHE 3emiieieNiusi U CKOTOBOJCTBA. Bo3zelicTBre Ha MPUPOLy APEBHUX 3eMIIENIENbIIEB U
cKOTOBOJI0B. CTHXUiITHOE npupoonons3oBanue. OnycteiHuBanue. ['nbens HuBUIM3aLU.

Ot xonecHuuBl A0 camonera. V3MeHeHne XapakTrepa IPHUPOAOIOIb30BAaHUS B IpOLECCE
Pa3BUTHUS YEIIOBEUYECKOTO 00IIeCcTBa

UYenoBek u mpupoga B HacrosimeM. [IpsiMmoe M KOCBEHHOE BO3IECMCTBHUE XO3SMCTBEHHOU
NesATEeILHOCTH ueoBeka Ha npupoay. Mutponykuus. Hencuepnaemble U ucuepriaeMble HICTOYHUKH
sHepruu. McTouHuku sHepruu (uMcuepnaemble W Heucuepraemble). «IKOJIOTHUECKHM pPIOK3aK».
Heo6xonumocTth

OepeXKHOr0 OTHOUIEHMSI K OKpY’Karouleil cpene. AJbTepHATUBHBIE UCTOUYHHUKH HSHEPTHH.
[IpuinBHBIE 21EKTPOCTAaHIIMU. DHEPrus BeTpa. [ eorepmanpHas 3Heprus. buosnepreruxa.

Ilpakmuueckue 3a0anus



Mooenupyem sempsanotl osueamerns.

Cmpoum «po3y 6empoe» ceoeti MECmHOCTU.

Ipespawenue pasuvix 6u006 suepeuu opye 8 opyead.

Haepesaem no-pasznomy (nepedaua mennogou suepeuu usiydeHuem, menionpoeooHoCmbio,
KOHGeKyuell).

Tema 2. CBoiicTBa BELLIECTB.

Xumuyeckue u ¢uznyeckue cBoiicTBa BemiecTB. YucThle BemiecTBa U cMecH. OCHOBHbBIE
MpPUEMBl C TBEPIABIMH, XHUAKHMH H Ta3000pa3HbIMU BemlecTBamMu. JlaGoparopHbie crocoObl
MOJTly4YeHUs] HeOopraHuYeckux BemiecTB. IIpomecc pacTBopeHus BemiecTB. PacTBopsl U HX
MIPUTOTOBIICHUE.

Ilpakmuueckue 3a0anus

Lonyuenue yenexucnozo 2asza, Kuciopooa 6 1abopamopuu.

Tonyuenue cynvgpama meou uz meou , cepebpa uz HUMpama cepedopa um.o

Tema 3. [louemy 1 KaK IPOTEKAIOT XUMUYECKUE PEAKIIUH.

MHuoroo6pasue U 3aKOHOMEPHOCTH MPOTEKaHWUs XUMHYeckuxX peakuuid. Kmaccuduxanus
XUMHYECKUX peakiuii. 3aKOHOMEPHOCTH MPOTCKAHMS XUMUYCCKUX peakiuii. BHemHne npu3HaKu
MPOTEKAHUSI XMMUUYECKHUX peakiuil. XuMHUeCKHe YpaBHeHHsI. 3aKOH COXPAHEHHUS MaCChl BEIIECTBA.
XUMUYECKHE PEAKINH B )KUBBIX OpraHU3MaXx.

Ilpakmuueckue 3a0anus

Cocmasnenue ypagHenutl peakyuii o yenouxke npespaujeHul.

Onvimsl «3mesn uz caxapHoil nyopuly, «Bzaumooelicmeue memanios ¢ CoNAHOU KUCIOMOUY,
«3mest u3 enoKoHama Kanbyusiy

1Ipogedenue kauecmeeHHbIX peaKyuil.

Tema 4. Bona.

Bona B mMacmrabe mianetsl. KpyroBopot Bonbl. Ilpupoanast Boga u e€ mpecHO# BOAbI Ha
rranete. [IpecHast Boza U ee 3amachbl. DKOJIOTHYECKHEe MPpoOIeMbl YucToi BoAbl. Boma B opranusme
yenoBeka. Boga B Meaunune u apmakonorud. AHOMaIuu (PU3NYECKUX CBOMCTB. PacTBopstomas
criocoOHOCTh BoABL. [Ipo0ieMbl MUTHEBOM BOJIBI.

IMpakTuka:

Ananuz 60061 U3 NPUPOOHBIX UCHOYHUKOS.

Pacmeopstowee deticmeaue 800vl.

Ouucmxa 800ul.

Onpeodenenue sicecmrocmu 8600bl U ee YCMPaHeHue.

MHnoeo nu 800b1 6 0gowax u ppykmax?

Tema S. UucTele BelecTBa U CMECHU B JKU3HU YEIIOBEKA

Uucteie BemecTBa JuctumnupoBannas Boaa, Kucinopon. Cepedbpo, Bomopon, Ceunen u nip.
Uctunnsie pactBopbl. CMecu Mopckas Boma. I'panut. Crams. PacTBop Xmopuaa Hatpus ams
nabekunii. YyryH. Bo3ayx. bazanst. Crekino. OMymnbcust «mMaciao B Boie». Pa3HOBUIHOCTH cMeceH,
00JIacTH WX UCTIOTH30BAHMS B IOBCEIHEBHOW KU3HU UeloBeKa. [ OMOT€HHBIE M TE€TEPOTeHHBIE CMECH.
Cwmecu B (apmakomoruu. [Ipumepsl KHAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceid. OMHOpPOIHBIE U
HEOJHOPOJHBIE cMecH B ObITy. CBOlicTBa cMeceil. Pa3znenenue cmecei.

Briennenne BemecTB W3 HEOMHOPOIHOM CMecH, OOpa3OBaHHON pacTBOPUMBIMHA U
HEpAacTBOPUMBIMU B Boje BemiectBamu. OTcranBaHue: BplfeneHue BemecTB M3 HEOAHOPOIHOM
cMecH, O0pa30BaHHON HEpPacTBOPUMBIMH B BOJE BEHIECTBAMH C pa3IMYHOW IUIOTHOCTHIO. B
JENUTETbHON BOpOHKE. JIMCTWIISAIMS, BBIApUBaHUE, LEHTPUPYTHPOBAHHE, XpoMaTorpadus,
KPUCTAJUTM3aUs M BO3TOHKA. [leperonka nim TUCTHIUIALUS - CTIOc00 pa3/ieieHus, OCHOBaHHBINA Ha
pa3nuYUy B TEMIEpATypax KUIEHUS APYT B APYre KOMIOHEHTOB.

[Ipuem pasneneHuss OAHOPOAHBIX CMECEH MYyTeM HCHapeHUs JETYyYHUX JKHAKOCTEH C
IIOCJIENYIOIIEH KOHJEH CalUen ux napos. [Ipumep: nonydyeHre IMCTUIIIMPOBAHHON BOJbL. Pelenue
3aJlad Ha HaXOKJIEHUE MacCcOBOIl 1 0OBEMHON JJOJIM KOMIIOHEHTA CMECH.

IlIpakmuka

H3eomosnenue npocmetiuiux puibmpos uz noopyunsvix cpeocms. Pazoenenue neoonopoonwix
cmecell.

Ouucmra MeoHo20 Kynopoca om HepacmeopuMbLX U pacmeopumMvlx npumecell.



Tema 6. [ToBapeHHas conb u caxap

Ponp moBapeHHOW conmu B 0OOMEHE BELIECTB 4YeJOBeKa M KHUBOTHBIX. CoyieBoil OanaHc B
opranusme 4yesioBeka. [IpuMeHeHue XJ0pHuaa HaTpus B XO3SHUCTBEHHOW JEATEIHLHOCTHU YeNOBEKa.
Korma comp - sa. 3nmoynorpebnenue combio. Vcnonb3oBaHWe XJIOpUIa HATPUS B XUMHUYECKOH
MPOMBINUIEHHOCTH. Mcmonb3oBaHue xjopuaa Harpus B nuiie, wmenunuHe. [IpousBoacTtso
noBapeHHoi comu. Caxap u ero cpoiictBa. [lone3nsie W BpemHbIe 4epThl caxapa. HeoObraHoe
MIPUMEHEHHE caxapa.

IlIpakmuka.

Ceoticmea pacmeopos nosapeHHou conu

Topum nu caxap?

Tpubontomunecyenyus

Tema 7. Xumusa numum

W3 yero cocrout numa. XUMAYECKUN COCTAB MPOIYKTOB MUTaHUS. OCHOBHbBIE KOMIIOHEHTBI
MUIIHN: )KUPBI, OCIIKH, YIIICBOAbI, BATAMHUHBI, COJIU. XUMUS MPOIYKTOB PACTUTEILHOTO M )KHBOTHOTO
npoucxoxaeHus. Guzuosnorus nuiieBapeHus. [[poayKTsl ObICTPOTro MPUTOTOBIECHUS U OCOOCHHOCTH
ux npousBojcTBa. [Ipouecchl, npoucxonadiue npu Bapke, TyIIEHUH U )kapeHuu numu. Kak cnenarb
€1y He TOJILKO BKYCHOM, HO U nonie3Hoi? JJ06aBKU B MPOILYKThl MTUTAHUSI.

XUMUYECKUE PeakMy BHYTPU Hac. XMUMUYECKUE MTPOLIECCHI, IPOUCXOAIINE IPU XPaHEHUU
1 niepepaboTKe CeNbCKOX03iCTBEHHOTO ChIpbs. KOHCEpBaHTHI M AHTUOKUCIUTENH, UX POJIb.

CriocoObl XMMHMUYECKOT0 aHalli3a COCTaBa BEIIECTB B NpoAykrax nurtanusd. CopepixaHue
BUTAMUHOB 1 MHUHEPAJIbHBIX BEUIECTB B MUIIEBHIX MPOIYKTAX.

Ilpakmuka

Onpeoenenue xawecmsa meoa. Ilposepka meda Ha Hanuuue Kpaxmaua, mend, caxaposbvl.

Onpeoenenue sumamunog A, C, E 6 pacmumenvHom macie.

Onpedenenue HUMpamos 8 NPOOYKmax.

Ananuz npoxnaoumenbHuIX HANUMKOS.

Onpeodenenue kogeuna 6 HanumKax

Onpeoenenue cooepircanus Hcupos 8 cemMeHax pacmenuil.

Kauecmeennvie peakyuu Ha npucymcmsue y2ne8o008.

Xumuueckue onvimvi ¢ HcegamenbHOU pe3UHKOU.

Onpedenenue cooepoicanusi NOBAPEHHOU CONU 8 NPOOYKMAX NUumanus (Macio, cwipbl,

CONEHbLE MBOPOHCHBLE UZ0ETUSL).

Tema 8. Crinuku

[Tupodopsl. Mcropus nzobperenus cnuuek. Cninuku ancens u Yokepa. Cnuuku Copua.
Crnmuku Upunn. IBenckue cnmuku Jlynacrpema. Kpacublil u 6ensiit pochop. OxkucnutensHo -
BOCCTAaHOBMTEJIbHBIE MPOLIECCHI, IMPOTEKAIUMe MpU 3aKUTaHUM Ccnudkd. OCHOBHBIE BHJIbI
COBPEMEHHBIX cIUYeK. JlepeBAHHBIE(M3TOTOBIECHHBIE U3 MATKHUX IOpPOJ JEpEBa - OCUHBI, JIUIIBL,
TOTMOJSI, AMEPUKAHCKOW Oenoil COCHbl M T. W.), KapTOHHbIE M BOCKOBBIE (mapaduHOBbIE -
M3TOTOBJIEHHBIE U3 XJIOMUaTOOyMasKHOTO KI'yTa, IPONUTaHHOTO napaguHom). [To meTony 3a>kuranus
- TEpOYHbIE (3XKUTAIOLIUECS IPU TPEHUH O CIEHUAIbHYIO MOBEPXHOCTh - TEPKY) U OecTEPOUHbIE
(3aKuraroumecs Npu TPEHUH O JII0O0YI0 TTOBEPXHOCTH).

Cnunueynoe npou3BoAcTBO B Poccun. CtpoeHne, COCTaB M U3rOTOBIEHUE CIIUYEK.

Crnenuanbible cnuukd. LIITOpMOBBIE (OXOTHHUYBH) - TOPAILINE HA BETPY, B CBIPOCTH U IOJ
noxaéM. Tepmuueckue - pa3BUBAIOLIUE PU TOPEHUU OoJiee BBICOKYIO TEMIIEpaTypy U Jarolue npu
CrOpaHHMM TOJIOBKH OoJibIllee KOMMYecTBO Teruia. CUTHalbHBIE - JAIOUIMe NPU TOPEHHH I[BETHOE
mwiams. dotorpaduueckre - AaOMIMe MTHOBEHHYIO SIPKYIO BCIIBIIIKY, HCIOJb3YyEMYIO IpU
¢dororpapupoBannu. CurapHsle - CIIMYKU yBETUUEHHOTO pa3Mepa Juisd 0ojiee MPOAOKUTEIHHOTO
TOpPEeHUsI TPU PACKypUBAHUU cuTapbl. TpyOouyHBbIe- CHHYKH YBEJIMUYEHHOTO pasMmepa uis Oosee
MPONOJKUTEIBHOTO TOPEHUSI TNPH PACKypUBAaHMM KypHUTENbHOH TpyOku. KamuHHBIE - OYeHb
JUIMHHBIE CIIMYKH, YTOOBI 3a)KUTaTh KaMUHBL. ['a30Bble - MEHbIIEH JJIMHBI, YeM KaMUHHBIE, YTOObI
3aKUraTh Ta30BblE TOpesku. JlekopaTuBHbBIE (IOAAPOYHBIEC, KOJUIEKIIMOHHBIE) - OTrpaHUYEHHBIE
BBITTYCKHA KOPOOKOB (MHOTIa HAOOpaMH, yJI0KEHHBIMH B JCKOPATUBHYIO KOPOOKY).

IlIpakmuka

H3yuenue ceoticmé pasmuuHvlx 6u008 cnuuex (OblmosviX, OXOMHUYbUX, MEPMUYECKUX,



CUCHATILHBLX, KAMUHHBLX, (homocpaguyecKux).

Tema 9. bymara

OT nmeprameHTa M LIEJIKOBBIX KHHUI 10 Hamux JgHel. Llemmronosa. Cessyrolue: KaoJvH,
KapOOHAT KalbliMs, TUTMEHTHL. XJIOMYaTOOyMaXHbIE TKaHW. Buasl Oymarn M MX MPaKTUYECKOE
ucrnonp3oBanue. TexHosnorus npousBoAcTBa Oymaru. CTpykTypa Oymarud moji MHUKpPOCKOIIOM BO
(ITyOpEeCIIEHTHOM CBEYCHUH.

[TomydaOpukars! A MPoU3BOACTBa OyMaru: ApeBecHas Macca WM LeJUTI0NI03a; LEeUTI0I03a
OJHOJIETHUX pAacTeHUH (COJOMBI, TPOCTHMIIBI, KOHOIUIM, pUca U JAPYrux); MOy LEJUII0I03a;
MakyJarypa; TpSIUYHas Mojiymacca; sl CHelHalbHbIX BUIOB Oymaru: acOect, mepcTh U Apyrue
TEKCTHIJIbHBIE BOJIOKHA.

[IpousBoacTBo Oymaru: MpUTrOTOBIEHHWE OyMaKHOH Macchl (pa3Moil U CMEUICHHE
KOMIIOHEHTOB, ITPOKJICHKa, HAIIOJIHEHHE M OKpacKka OyMa)XHOH Macchl); BBIpa0OTKa OyMaXKHON MacChl
Ha OymaronenareibHOW MamuHe (pa30aBieHUE BOIOM M OUMCTKA MAcChl OT 3arps3HEHUi, OTIUB,
[IPECCOBAaHNE U CYIIKa, a TaK)K€ NEpBUYHAs OTAEJIKA); OKOHYATENbHAs OTJeNKa (KaJaHAUpPOBAaHUE,
pe3Ka); COpTUPOBKA U YIAaKOBKA.

Ilpakmuka.

H3yyenue ceoticme paznuyHvlx 6U008 OYMAu.

Tonyuenue oymacu.

Tema 10. Xumus u CTpOUTEIHCTBO

CrpoutenbHuble pactBopbl. M3Bectb. Men. Ilecok. beron. Llement. HMcropus crekina.
Kupninuu. @apdop u dasuc. [peBecuHa - yHUKaIbHBINA CTPOUTEIbHBIN MaTepual. JIakokpacoyHble
marepuanbl. CBoiicTBa omm(bI, MacIsSHBIX Kpacok, smaineil, pactBoputeneid. I[lonstue 00
9KOJIOTMUECKM YHCThIX Marepuanax. Kepamuueckas mneHa. 3upapuT. Kampiuur. ConoMmur.
I'pyTo6noku. Cruiankarsl METAIJIOB M BXKYIUE MaTepuanbl. Kopposus cTpoUTeabHbIX MaTepHalloB.
ITomuMmepsl B CTPOUTENBCTBE.

XHUMHUYECKHE CBOMCTBA CTPOUTEIBHBIX MAaTEPUAIIOB

XuMudeckasi CTOMKOCTb - 3TO CBOMCTBO ITOKa3bIBac€T, HACKOJIBKO MaTepuall yCTOHMYMB K
BO3JICMCTBHIO JPYTUX BEIIECTB: KUCIIOT, MIEJIOYEH, COJIEH U ra30B.

Koppo3noHHass ycTOMYMBOCTH - CBOMCTBO Marepuaja IMPOTHUBOCTOATH BO3JCHCTBUAM
OKpy>Karolel cpezbl. Yalie BCero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOITyCKaTh BIIATy.

PacTBOpHMOCTb - CBOHCTBO, IPU KOTOPOM MaTepHall UMEET CIIOCOOHOCTh PACTBOPATHCS B
Pa3IUYHBIX KUAKOCTSIX.

Anresusi - CBOWCTBO, KOTOpPOE XapaKTepU3yeT CHOCOOHOCTb COENUHATBHCS C JAPYTMMHU
MaTepuaiaMHi U HOBEPXHOCTIMHU.

Kpucrannuzanus - xapakTepucTuKa, MpU KOTOPOW Marepual MOXKET B COCTOSHHUM Tapa,
pacTBopa WM paciyiaBa 00pa3oBbIBaTh KPUCTAIIBL.

Bunsl 3arps3HeHuil (IbUIeBbIE, paguallMOHHbIE, OHOJIOTWYECKHE, IIYMOBBIE), 3HAYEHUE
YKUBBIX OPIraHU3MOB B JIOMaX U KBapTHpax.

IlIpakmuka

Onpeodenenue omnocumenbHolU 3anblIeHHOCIU 8030YXA 8 NOMeUeHU.

Pewenue 3a0au c sxonoeuueckum cooeparcanuem.

Tema 11. XuMus u MeguIHa

Ilepgevie wacu xumuu 6 meduyune. IloHsTue o (GdapMaKoIOTUU, HATPOXUMHUH,
xumuorepanuu. [lapanensc - OCHOBONOJNIOKHUK MeOUUMHCKOM xumuu. Kiapmuin [lanen -
¢dapmaxonor. Il. Dpnux - OCHOBOHOJOXKHUK XuMHoTepanuu. Ilpodeccun: XuMHK, OHOXHUMUK,
(dapmarent, madopant. JlekapcTBeHHble BemiecTBa. Kiaccudukanuu JeKapCTBEHHBIX BEIIECTB:
¢dapmakonornyeckas, xumuueckas. CpIpp€ A TOTYYEHUS HEOPraHUYECKHX, OPraHMYeCKHUX
JIEKapCTBEHHBIX BellecTB. DOpMBbI JIEKAPCTBEHHBIX MTPETIAPATOB: TAONETKHU, IpaXKe, CBEUH, IMYIIbCHUH,
CYCIICH3UHU, HACTOUKU U JIp.

Ilpaxmuxa

O3naxomnenue ¢ hopmamu 1eKapCmeeHHbIX NPenapamos.

3nakomemeo ¢ obpasyamu 1eKxapcmeenHvlx CpeoCcma U ONblmbl ¢ HUMUL.

DKcKypcus 8 MeOnyHKm.

Cambie npocmole u3 nekapcme



[lepmanranar kanusa. Hcrtopus OTkpeiTHs. Duznyeckue cBoMcTBAa. OKUCIUTEIbHBIC
cBoiicTBa. [IpMeHeHre pacTBOPOB IIepMaHraHara Kanus B ObITy, B MeaunuHe. [IpaBuna xpaHeHusl.
Mepsb! nepBoii MOMOLIM IPU OTPABICHUM KOHLEHTPUPOBAHHBIM PACTBOPOM IIEPMAHIaHATa Kajusl.
Ilepokcun Bomopoma, ucropus OTKpbiTHA. Ilepruzpposs. Pusnueckue, XUMUYECKHE CBOWCTBA.
[IpuMeHeHMe B MeIUIIMHE: KPOBOOCTAHABIMBAOLIEE U Ae3UHpULUpyloliee cpeacTso. Moa: ucropus
OTKPBITHS, CTPOCHHE, PU3UIECKHE U XUMHUECKHUE CBONCTBA, IPUMEHEHHE.

bopHas kucnora, OOpHBIA CIUPT, AHTUCENTHUYECKAass AKTUBHOCTh. PU3NOIOrHMUecKUit
pacTBop.

JIsnuc. Hamatslpublii cnupt. ['ekcaruapar xiopuaa kanenus. ['enrtaruapar cynbdara HUHKA.

AKTHBUPOBaHHBIN yTroJb.

Ilpaxmuxa
Ilpucomosnenue pacmeopa x10puoa Kaibyus ¢ 3a0AHHOU MACCO80U OOJel.
«Kuoxuii  xameneon». Paznooicenue nepoxcuda 6odopooa. H202 - okuciumens,

soccmanogumens. Pacmeopenue uooa 6 6ode, 6 cnupme. Pacnoznasanue uoouoos. Obecyseuusanue
pacmeopa nepman2anama Kauus akmusuUpoSaHHbIM Y2iéM.

Aoosumole sengecmea

SAnp1. Knaccuduxanus ssA0BUTHIX BEUIECTB. YTapHbId ra3: Npu3Haku oTpapieHus. Oxa3zaHue
nepBoii nomouu. Ptyte. TokcuuHOCTh IapoB pTyTH. CONM PTYTH: KOJIOMEINb, CyJeMa, IPUMEHEHUE
B MeauuuHe. Mpiubsk. CBunel. CoequHenus xpoma. TOKCHUHOCTh OPraHUYECKUX PACTBOPUTEIICH.
[IpaBuma xpaHeHus s70B B ObITY. MephI IEPBOil MOMOIIY TPU OTPABICHUN. XUMUS H MEAUIIMHA.

buozennwvie nemenmut u ux coeounenus

OO6mmuii 0630p OMOIOTHYECKOM POJIH JIEMEHTOB-OPTaHOTeHOB YTiiepoa. Bomopon. Kucmopos.
A3ort. Cepa. Docdop.

buonoruueckas poyib HEKOTOPbIX HEMETAJUIOB, HE OTHOCAIUXCA K opraHoreHam drop. Xiop.
Bpom. Hon. Kpemnwii. Certen.

buonoruuecku BaxxHble HeOpraHM4eckue coeAuHeHns HeMeramioB. Kucnopoa. O3oH. Bona.
Munepansubie Boabl. Ilepokcua Bomopoma. DepMEeHTaTHBHBIE CPEICTBA 3alUThl OpraHU3MA.
CepoBonopoa. Ammuak. [{lukin moueBuHOOOpa3zoBaHus. MOHOOKCH/T a30Ta.

Hutpatbl, HUTpUTHL. VYriekucnbslii ra3. MoHookcua ymiepoaa. bydepnbie cucremsl
opranusma. ['mapokapOonarnas Oydepnas cuctema. @ocdarnas OydepHas cucrema. MexaHU3M
OydepHoro neiicTBus cructeMbl. B3auMocBs3b KpyroBOpOTOB OMOTEHHBIX 3JIEMEHTOB.

buoneopzanuueckasa xumua u meouyuna

Heoprannueckyro OHMOXMMHIO MOXHO paccMaTpUBaTh KakK MPUIOKEHHWE TMPUHIIUIIOB
KOOPJIMHAIIMOHHON XMMHUHU METAJJIOB K OMOJIOTHYeCKUM IIpobiaemam. MeTaisl B opraHu3zMe
4eNoBeKa

buonoruueckas poiab «METaIOB KU3HI

OO6mmit 0630p pomu s-mMetawioB. Harpwmii. Kanuit. Marauii. Kanpumii. JlaHHbIE METaIITBI
paccMaTpHuBarOTCs COIVIACHO IUIaHa:

1. Coneprxanue B 3eMHOH Kope. BaxkHeilne npupoHble COETUHEHUS.

2. Conepxanue u GOpMBI CYIIECTBOBAHUS B )KUBBIX OpraHu3Max. bromornueckas posb.
3. IIpuMeHeHne MeTal1a U €ro COEAMHEHUN B MEULIUHE.
4. TokCHMYHOCTH METaJUIa U €r0 COeAMHEHUH. )

OO6mwuit 0630p pomu d-meramnos. XKeneso. Mapraunen. Ko6anst. Mens. [{unk. MonubaeH.
JlaHHBIE METaJUIBl PACCMaTPUBAIOTCS COTJIACHO TJIaHA:

1 ConeprxaHue B 36MHOM KOpe.

2 Baxseilmue NpupoIHbIE COCTUHEHNUS.

3 Conepxanue 1 (popMBbI CYIIIECTBOBAaHMS B KHMBBIX OpraHuzMax. buonornueckas poib.

4 TlpumeHeHME METaJlIa U €r0 COCTUHEHUN B MEIUIIUHE.

®u3noa0orndecKas 1 Marojaorudeckasi pojb HEKOTOPBIX 2JIEMEHTOB B

opranusme. s-OneMeHThl. d-OnemeHThl. KoMmIiekcHble (KOOpAMHALMOHHBIE) COEIUHEHUS
Pa3NIUYHBIX JIEMEHTOB B OpraHu3Me. DJIEMEHTHI, O0JIe3HH, JIeKapCTBa. BHOJIOrMYECKN aKTUBHBIC
MOJIEKYJIBI.

Bonma. AmuHOKHCIOTBL. ~ AckopOuHOBass KkuciaoTa. OpTOMOJNEKYNIspHas MeEAULMHA.
bronorudecku akTUBHbIE OJTUroMepbl brosornueckas pojib HEKOTOPBIX METAJUIOB, HE OTHOCSIIUXCS



K «MeTajiam xu3Hm». Amromuauii. Cepebpo. bapuii. Pryts. CBuHel.

IlIpakmuka.

Temamuueckas UKMOPUHA « Xumus U MEOUYUHAY.

QDu3uyecKkan Xumus u MeOUUUHa

®dusnonor - 370 (PU3MKOXMMMK, UMEIOIUHN [1eJI0 ¢ SIBICHUSMU >KMBOTO opranusma. .M.
CeuenoB JKuBble OpraHm3Mbl MOTYT CYIIECTBOBAaTh JIMINb Ojarojapss WX 3aMeyarelbHOM
CIOCOOHOCTH KMHETUYECKH KOHTPOJIMPOBAaTh XUMHMUYECKUE PEaKIMU M TeM CaMbIM IOAABIATH
CTPEMIICHHE K JOCTH)KCHHIO TepMOAMHamMudeckux paBHoBecuil. WM.B. bepesnn Xwumuueckas
TEPMOJMHAMHUKA U )KMBBIE OPraHU3Mbl TepMOAMHAMUKA U OPraHU3MBI.

Xumuueckass M OMOXMMHUYECKass KHHETHMKa M Kartanu3. depMeHTHl - OHOJIOrHMuYecKue
KaTaJn3aTopbl. 3HaY€HUE PaCTBOPOB JUIsl OMOIOIMU U MEAULIUHBI.

KucnotHo-menodnoe paBHoBecue U OydepHbie CUCTEMBI OPTaHU3MA.

AmuHOKHCIOTHBIE OydepHble cucreMbl. benkoBble OydepHble cuctemsl. M3meHeHue
KHCJIOTHO-IIEJIOYHOTO PAaBHOBECHS IIPU PA3ITUYHBIX 3a00JICBaHHSIX.

Meouyunckue mamepuasvi

Heopranuueckue MenuuuMHCKHE Marepuainbl. MeTamisl. YIIEpOAHbIE MaTepHalbl.
MexaHu3Mbl B3aMMOJCHCTBUA MEIUIMHCKUX MaTepUaloB € OWOJOTMYECKMMHU CHCTEMaMHU.
B3aumopeiicTBus: Marepuan - KpoBb, Marepuall - TKaHb, MaTepuan - KIETKa, marepuan -
OMOIIOIMMEDHI.

HckyccTBeHHble OpraHbl. Annaparbl «UMCKyCCTBEHHOE CEpJLE-JIETKOE», «HUCKYCCTBEHHAas
noukay. MickyCCTBEHHOE ceplile 4eI0BeKa ¢ aBBTOHOMHBIM MCTOUHUKOM ITUTaHUS.

Bonpocs! k cemuHapam:

1. Mon: ucTopus OTKpHITHS, CTPOSHHUE, (PU3HUECKHE M XUMUUYECKUE CBOHCTBA, IPUMEHEHHE.

2. Bbopunast kucnora, 60pHBIN CIUPT, AHTUCENITUYECKAST aKTUBHOCTb.

3. ®usnonornyeckuii pactsop. Jlsmnuc. HamarslpHblii ciupr.

4. @ypauunuH. AKTUBUPOBaHHBIM yronb. lopunmunuku, miacteipu. WX mnpumenenwue,
CBOWCTBA, CIOCOOBI XpaHEHMUS.

5. AcniupuH. [Ipumenenue, papMakoIornyeckoe 1eUCTBHE Ha OPTaHU3M.
6. AnTHONOTHKY, KIaccudukarus. [{ucOakTpros.

7. ApomaThueckue Macia U uX JeiCTBUE Ha OpraHu3M. ApoMaTepanusi.
8. AcnupuH, pu3ndecKre CBOWCTBA, UCTOPHUS MOTY4EHHUS.

9. AHTUOMOTHKHU, UCTOPUS OTKPBITHSL.

10. Knaccudukanus sg0BUTHIX BEIIECTB.

1. VYrapuslii ra3: npusHaku orpasieHus. OkazaHue NepBOi OMOIIH.

12. Pryth. TokcuuHocTh mapoB pTyTH. Comu PTYTH: KallOMEllb, CyJeMa, TPUMEHEHUE B
Meauiuae. Mermbsik. Ceunen. CoeIMHEHUS Xpoma.

IIpaxkmuxka

Hccnedosanue nekapcmeennvix npenapamos.

Henosas ucpa «Cnacume o6onvHozo». [lenosas uepa conpogodcoaemcsi nposedeHuem
KauyecmeeHH020 aHAIU3A PACMBOPA KOHKPEMHO20 8elecmea Xumuieckumu memooamu. (Bewecmesa:
muocynbgam Hampus, HOBOKAUH, 1akmam Kanivyus, D-enoxosa, meouslii Kynopoc, 6pomud Kauus,
cynbgham maznus).

Hccneoosanue moxcuunocmu Ovimosvix eeugecms. OcmopodicHo, nuujegvie 0obasku! Hx
oeticmeue Ha OPeaHU3M.

Pewenue 3a0ay no obweti xumuu ¢ MeouKo-610I02UYecKol HanPagIEeHHOCMbIO.

Koukypc (xonuuecmeennwiii) uucia pewennvix 3aoau. Cocmasnienue cOOPHUKO8 3a0ay
yuawuxcs no meme (¢ pewtenusamu). Cocmaegnenue meopuecKux pacuemuvlx 3a0ai no pasiuiHbiM
memanm.

JlexapcTBeHHBIE IIpemaparbl, UX BUAbl U HazHaueHHe. Kaxkaoe jekapcTBO - XUMHUYECKUI
pEaKTuB.

MHororpanssii Hoxn. Ilouemy #Hon Hamo nep:karb B IUIOTHO 3aKyIOPEHHOM CKIISHKE.
«3enéHka» WK pacTBOp OpMILUTMAHTOBOTO 3e7I€H0T0. HeoOhuHbIE CBOMCTBA OOBIYHOM 3€TIEHKH.

AKTHBHPOBaHHBIN yTOJb.

JlexkapctBa ot npoctynabl. Butamuabsl CaMozenbHbIE JIEKAPCTBA.



AcIpuH WIH aleTUICATUIUIOBAsl KUCIOTA U ero cBoicTBa. UTo mose3Hee: aCnupuH WIN
yrcapus, HypodeH uiu udynpoden?

[Iepexucs Bogopona u ruaponeput. CBOMCTBA MEPEKUCH BOAOPOJIA.

[Tepmanranar kamus, MapraHIIOBOKHCIIBIA KaJWid, OH K€ - «MapraHioBkay. HeoObruHbIE
CBOMCTBa MapraHuoBku. Kakyro OmacHOCTb MOXKET MPEACTABISATh MapPraHLOBKA.

Hy»xHa 11 B JoMamHei anteuke O0pHas KUCIOTa.

Crapsle 1ekapcTBa, Kak ¢ HOIMU IIOCTYIIUTb.

Bonpocsl k cemuHapam:

1. Tlepmanranar kanus. Mctopus orkpbiTus. dusznueckue cBoiicTBa. OKUCIUTEIbHBIC
cBoyicTBa. [IpaBuna xpanenus rnepmaHaraara Kajusl.

2. IlpumeHeHue pacTBOpa INEepMaHTraHara Kajlus B ObITY, B MeauIuHe. Mephl mepBoit
IIOMOIIM IIPH OTPABJIEHUN KOHIEHTPUPOBAHHBIM PACTBOPOM II€pMaHIraHaTa Kajusl.

3. PactBop OpuyummantoBoro 3eneHoro. llepokcun Bomopona, HCTOpUS  OTKPBITHS.

IIeprunpos. ®usznueckue,  XMMHYECKME  CBoMcTBA.  lIpumeHenme B MeaunuHe:
KPOBOOCTaHaBJIMBAIOIIEE U I€3UHPUIMPYIOLIEE CPEACTBO.
Ilpaxkmuxa.

Tonyuenue tioooghopma.

leticmeue Kuciom Ha OPULIUAHMOBYLL 3€/IEHbLII.

L]enounoe pacwennenue 1e60Muyemuna.

Kauecmeennas peaxyus na nepokcuo 6o0opooa.

Onpedenenue eumamuno8 6 npenapamax NOIUUMAMUHOB.

Tema 12. XuMus u Tpancropr

Marepuasbsl, KOTOpPbIE HCHOJIb3YIOTCS Ul HM3TOTOBIEHHUS aBTOMOOWIEH. 3amnpaBOYHbIE
KHUJIKOCTH (TOTUIMBO, MAaclla, CMa3KH, OXJKIAIOIINE >KUIKOCTH M T. H.); PE3MHBI - IIUHBI U
PE3MHOTEXHUUECKUE U3/IeNINs; TNIACTMACCHI; OT/IEI0UHO-AEKOpaTUBHbIE MaTeprabl (0OMBKa, JaKU U
KpPacK, aHTHKOPPO3HOHHBIE TMOKPBITHS W T. H.); KJIEH, TEPMETHKH. DIEKTPOIUT - 3TO YTO-TO
3HakoMoe. beH3uH, kepocHH U Ipyrue. XUMHUYECKHE MPOLECChl, MPOUCXOSAIINE TPH HKCILTyaTalluu
aBTOMOOMJISI. DKOJIOTHS U aBTOMOOUJIb.

Ilpaxmuxa:

1. Ben3uH u KepocuH Kax pacmeopumernu.

OnbITBl MO O3HAKOMJIGHUIO C DACTBOPSIOIIMM JEHCTBHEM HEQPTENPOAYKTOB, KaK U
MPEIBIAYIINN, TUIOXO BHIHBI C JEMOHCTPAIIMOHHOTO CTOJIA, TIOOTOMY HX JIyYIlE BCEr0 CTaBHUTH B
KauecTBe J1a0opaToOpHOM paboOTHI.

a) B IPOOUPKHU ¢ OEH3MHOM, KEPOCHHOM U BOJIOM HaIUBAIOT 110 0,5 MJI pacTUTENILHOTO Maciia
U B30anThIBalOT. Macio pactBopsieTcsl B yriieBogopoaax. OTMeYaroT JIydllyl0 pacTBOPUMOCTH B
OeH3MHE.

0) B HeOOJbIINE CTAKAHYMKH UK (apOpOBbHIE YAIIKH C TEMH K€ KUAKOCTIMHU MOMEIIAIOT
KyCOYKHM TKaHU C IIATHAMH JKHpAa W NEPEMEIIMBAIOT UX CTEKISHHOM nanodykod 2-3 muH. Ilocne
BBICBIXaHHsI TKaHH, TIOMEIIEHHbIE B OEH3UH M KEPOCHH, OKa3bIBAIOTCSI OUUIIIEHHBIMU OT JKUPA.

2. Topenue svicuux yene6000po0os.

a) CMauuBalOT TMOJIOCKH (UIBTPOBaJIbHONH Oymarn B O€H3MHE, KEpOCHHE, MaszyTe U
MOJ/DKUTAIOT MX. BemecTBa TopsAT cBETAIMUMCS TulaMeHeM. BrIciime yriieBoJopOabl IPU TOPEHUU
00pa3yroT KOMOTb.

6) Ha >xene3nbie miacTUHKU WK (apPopoBble KPBIILIKU HAJUBAIOT MO HECKOJBKY Kamelsb
OeH3rHa, KepOCHHA M CMa304YHOT0 Maclia WM Mas3yTa U MOKUrarT. HabmonaoT To ke sBiIeHHE.
OOpamaroT BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSEMOCTh OCH3MHAa W Ha CPABHHUTENBHO TPYIHYIO
3aropaeMocTh Ma3yTa.

B) B JKeJE3HYIO WK (apPopoBYIO JOKEUKY MOMEMIAIOT HEOOBIION KycodyeK napaduHa u
HarpeBaroT ero B IuiaMeHu ropesku. [lapadun nnaBuTcs, a 3aTeM roput, 00pasys KOIoTb.

3. Ouucmxa 6eH3UHa U KepoCuHa.

BeH3uH U KepOCHH MOCIe 3aBOICKON MEPErOHKH CONepKaT MPUMeCcH HATEHOBBIX KUCIIOT U
IpPYTUX BELIECTB, OCIOXKHSIOIMX MX NpUMeHeHHe. HeouuniieHHbI KepoCHH, HalpuMep, IIOXO
MOJHUMAETCSI IO (PUTHITIO JIAMIIBI, CITa00 TOPUT U OBICTPO 00pasyeT Harap. HeouunieHHbIe TPOTYKTHI
MOYHO Y3HaTh 110 TPSI3HOMY BUY U MaJIOH IPO3PadHOCTH.



OuncTKy TPOU3BOAAT 0OBIYHO, 0OpadaThiBass HEPTEPOMYKTHI CIIEpBa KOHIIEHTPHUPOBAHHOM

KHCJIOTOMH, a 3aTeM IIEI0YbIO.
HanuBarot B 6051611y 10 IETUTEIBHYIO0 BOPOHKY 15—20 MJI HEOUHIIIEHHOTO KEPOCHHA U MPUOABIISIOT
2-3 MJI KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI. BOPOHKY 3aKpBIBaOT MPOOKOH M CMECH BCTPSAXHUBAIOT
okosio 10 mun. IIpu 3TOM BOPOHKY AepkaT IpoOKON BHU3 M BpeMsi OT BPEMEHU OTKPBIBAIOT KpaH,
4T0OBI BBIITYCTUTH BBEPX Haphl JIETYYHX BeulecTB. Ilocie 3Toro cMecu AarT pacciaonuThCs, Ha YTO
Takke norpedyercs MUHYT 10 win jaxke OoJblle, U MEAJICHHO CIyCKAIOT HMKHUM CION KHUCIOTO
I'yZIpOHa.

OcTaBuuiics B BOPOHKE KEPOCHH MPOMBIBAIOT ITOJOOHBIM k€ cI10co00M BOJIOM B TeueHHe 1—
2 MuH. BonHblii ci10ii CIyCKaroT, a KEPOCHH MPOMBIBAIOT 5— 10-IIpOLIEHTHBIM PACTBOPOM ILIEIOUH.
[locne cnuBaHMs WIENIOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOW OCTAaTKH wiesiouu (mpoda
deHonpraaeuHOM).

VYOexaroTcs B TOM, YTO OYMILIEHHBIM KEPOCHH OKa3bIBaeTcs Oojee MPO3pavyHbIM, JTydllle
TOPUT U UMEET APYTOM 3amax.

Ha nuctku punsTpoBaibHOM OymMaru moMenaroT Karuii KCXOAHOTO U OYMIIIEHHOTO KEPOCHHA.
OuuIileHHBIH KEPOCUH HCMAPSETCsl IMOJHOCThIO, HEOUMIICHHBIM OCTaBISET IOCie cedsl MATHO
pUMeCeu.

Tema 13. Xumusi ¥ UUCTOTA B IOME

Mpuna. CoctaB, cTpOo€HUE, TOTyUYEHUE.

CuHTeTHYECKUE MOIOIIME CPEACTBA U IOBEPXHOCTHO - AKTHBHBIE BEILIECTBA.

OcHoBuble  koMrmoHeHThl ~CMC:  moBepxHocTHo-akTuBHbIe  BemiectBa  (ITAB);
BCIIOMOTI'aTeIbHbIE BELIECTBA: IIEJIOYHBIE COJIM - KApOOHAT U CUJIMKAT HaTpusl, HEUTpaabHbIE COU -
cynbdar u ¢docdar HaTpus; KapOOKCUMETHIIEIUIION03a, MOTUBUHIIMUPPOIUIOH, XUMUUYECKUE
orOenuBarenu (IEpcosid); XUMHYECKHE oTOenuBarenu (IEpeKkuch BOAOPOAA); (usnueckue
(onTHueckue) orOenuBarenu - (GIyOpecHUpYIOIUEe COEJUHEHUs; aJCOPOLMOHHBIE KPAaCUTEIH
(ynpTpaMapuH, WHIUTO, CUHTETHMUYECKHE OpraHMYecKHe IMUIMEHTHI); OnoJ00aBKH - (hepMEHTHI
(Jtumassl, mpoTeasbl U JIp.); OTAYIIKH; aHTUCTATUKH.

CpencrBa OBITOBOM XMMUHU - XUMUYECKHE CPEICTBA IO YXO/y 32 COOCTBEHHOCTBIO: OJIXK/1011,
noMeleHussMy, apromoOmisMu. K cpenctBaM OBITOBOM XMMHHM OTHOCST JA€3MH(DULMpPYIOIINE
CpEICTBa, peneIeHThl U Ip. cpeacta. CpeacTBa ObITOBOM XUMUM, IPUMEHSEMbIE 1JIs BbIBEICHUS
IISATEH.

Ilpakmuka

Onpeoenenue pH - cpedvl 8 MbLIAX U UAMNYHSIX.

Ilpucomosnenue mvina u3 ceeuxku U CMuUpaIbHOU COObl.

Buisedenue namen ¢ mxkanu. Moina. Cocmas, cmpoenue, nonyuernue. CpagueHue ceoucms

Mblia co ceoucmeamu cmupanbHulx nopouikos. Tema 14. XuMus 1 KOCMETHYECKHE

CpeacTBa

Kocmernueckue moronue cpeactsa. Kpemel. IlenoMoromme cpeactBa. OnojgacKuBarenu u
koHuIMoHepsl. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEICTB TMTHEHBI;
IPaMOTHBIN BBIOOP CPEICTB TMTMEHBL; OJIE3HBIE COBETHI 10 YXO/1y 3a KOXKeill, BOJIOCAaMU U MOJIOCTHIO
pra. CocTaB M CBOMCTBa HEKOTOPBIX IPENapaTroB TMTHEHUYECKOW, JIeYeOHON M JIeKOpaTUBHOU
KOCMETHUKH, IPaMOTHOE MX HCIOJIb30BaHHE. XUMHUYECKHE MTPOLIECCHI, JIeXkKAIllUe B OCHOBE yXoJa 3a
BOJIOCAMH, MX 3aBUBKH, YKJIAJKH, OKPACKH; IpaBWIbHBIA YXOJI 3a BOJOCAaMH, I'DAaMOTHOE
WCIIOJIb30BaHUE MPENapaToB /ISl OKPACKU M YKJIQJKU BOJIOC, OPUEHTUPOBAHUE B MX MHOTOOOpa3UH.

J1e3010paHThl U O30HOBBINM «IIUT» IJIAHETHI.

JlymcTele BeliecTBa B nappromMepun, KOCMETUKH, MOIOIINX CPEJCTBAX.

D¢dupnsie macna. Cocras.

Cnoxnble a3¢upsl. CocTaB, CTpoeHUE, TTOTyYCHHE.

IIpaxkmuka

H3yyenue cocmasa 0ekopamueHot KOCMEeMUKU N0 IMUKEMKAM.

Onpeodenenue pH - cpedvl 6 Mblnax u WamMnyHsXx.

Hseneuenue as¢ghupnvix macen uz pacmumenvhoco mamepuana. llepeunas mama, enosoe
macio.

Tonyuenue cnoxcuvix 2¢hupos uz opeanuyeckux coeOuneHull. Imuimemanam (3anax poma,).



H3zooymunsmanam (Qpykmosuvlil 3anax).

Tema 15. Xumus u miianera 3emiist

XuMuYecKue 31eMeHThl B Ouocdepe. bruorenHble u BTOpOCTENEHHbIE XUMHUUECKUE AJIEMEHTHI.
Maxkpo 1 MUKpO3IeMeHTHI. [[piurHbI ¥ IPU3HAKK HEOCTAaTKa B OPraHU3ME YEJIOBEKAa HEKOTOPBIX
sneMeHTOB. buoreoxumuueckue mukibl. L{ukibel razoo0pas3ubix BemiecTB. OcaloyHbIe IUKJIBL.
KpyroBopotr azora B Ouocdepe. Cunepanus. Kpyrosopor yriepoxa B O6uocdepe. Kpyrosopor
kucnopona B 6nocdepe. [Ipakruueckas padbora «KadecTBeHHOE Onpe/iesieHne HEKOTOPBIX TSHKEIIbIX
METAJUIOB B Bozie». ATMocC(epa Kak CBETOPHIBTP. 3aCOPEHHOCT aTMOchepbl. [IpuunHbl n3MeHeHus
SPKOCTH, 1IBETa aTMOC(]Eephl, MPO3PAYHOCTU U BUAUMOCTU aTMOc(hepbl. DKOJIOTHYECKHE TPOOIeMbl
B armocdepnl. [lapaumkoBbeiii 3¢ddexr. I[lapHukoBble ra3bl. BTOpocTeneHHbIE KOMIIOHEHTHI
arMocdeps! (YIIEKHCIbIM Ta3, MeTaH, OKCUIbl a30Ta, TPONoCchEpHbI 030H, XJIOPPTOPYIIIEPOIbI).
[Mocnencteus napaukoBoro 3ddexra. O30HOBLIN MWUT U 030HOBas nbipa. [{ukn o3ona. [IpudnHbI
HCTOHYEHHSI 030HOBOrO muTa. BemectBa - 3arpsisautenu Tponocdepbl. OKCUIBI CEpbl U XJIOpa.
Kucnorasie noxau. Xumusm mnporeccoB. POTOXUMHUYECKHN cMOr. Posib OKCHIIOB a30Ta, 030HAa,
yrapHOro T'a3a, yIIIeBOAOPOIOB U allbJIETHI0B B 00pa30BaHUU (HOTOXUMUYECKOTO CMOTa.

Ilpakmuka

H3yyenue xucromnocmu ocaokos

Uccneoosanue 6o30yxa ma cooepxcanue meepovix npumecell (8U3VaAlbHO U NPU NOMOWU
Mukpockona). [lepuyum npecnoti 600vl Ha niaweme. 3azpsasHenue 600vl. Konyenmpuposanue
MOKCUKAHMO8 No buonocuyeckum yenoukam. llpedenvno oonycmumolie KOHYEHMpayuy 6eujecms 8
gode. 0630p snauenuti I[I/JK no naubonee onacnvim eeujecmeam. Cmounvie 00vl. Ilepsuunas,
8MOPUYHASA U MPEeMUYHAs 00padOmMKa CMOYHbIX 800. XumuyecKue cnocoowl yoaienus 3a2psa3HeHull
(copbyus, Heumpanuzayus, KoOa2yiayus, CMepulu3ayus, IKCMPpaKyus, 1eKmpoxumudecKue
cnocodwt). Cunmemuueckue nO8ePXHOCMHO-AKMUBHbLE BeUyeCMBd KAK 3a2pA3HUmen cuopocgepbi.
Hcmounuku ouoxkcunogo2o 3azps3Henus 600bl.

Onpedenenue codepaicanusi UOHOB 8000pooda 8 8ode. pH- pakmop 600w (uccredosanus npoo
800bl C NOMOUBIO OYMANCHBIX UHOUKAMOPOS).

«Onpedenenue amMmuaxka u UOHO8 AMMOHUSL 8 800ey. JKono2udeckue npodiemvl Iumocgpepul.
Iecmuyuovl. Mncekmuyuovl, 2epbuyudvl, QyHeuyuosl, poOeHmuyuobl, Hemamoyuosl, aKapuyuobl.
Komnnexcnasn cucmema sawumer pacmenuti. Humpamol u Humpumol. Hx eiusuue Ha opeamuzm
yenogexa.

«Onpeoenenue OMHOCUMENbHO20 KOTUYECMBa HUMPAmMo8 8 Noueey.

«Onpedenenue msdicenvblx Memaniio8 8 nouee (UOHO8 MeOu O8YXGANEHMHOU, CEUHUA)Y.
DKonocuueckuti MOHUMOPpUHe. 3a0ayu IKOI02ULECKO20 MOHUMOpUHed. XumuyecKkue u OuoiocudecKue
Memoowl ananuza. buounouxayusa. Qumounoukayus. Xumuueckue Memoosbl KOHMPOJIL.

«Oyenka 3acpszHenus 6030yxa NO COCMOSHUIO X80U COCHbL». Memoodvl Monumopumea
8030YUIHOLL CPEOb.

«Oyenka 3aeps3HeHus: 6030yXa N0 COCMOSHUIO X80U COCHBLY.

«Onpeodenenue uucmomol 6030yXa NO TUUAUHUKAM ».

«CHez - UHOUKAMOP YUCTOMbL 8030YXAY.

«Onpeoenenue 3anvlieHHOCMU 8030YXa .

«Oyenka yucmomuvl ammochepHo2o 6030yxa no GeluduHe A8MOMPAHCHOPMHOU HASPY3KUN.
Memoowvl moHumopurea 6030YuHOU cpeodbl.

«Pacmenus - unouxamopwi niooopoousi nousy.

«Pacmenus - uHOukamopvl KUCTOMHOCMU NOYBY.

«Pacmenus - uHOUKamopvl 600HO20 PEHCUMA NOYBY.

«Opzeanonenmuyeckue nokasamenu 600bl.

«Kecmxocmv  600b1».  Memoovt  monumopunea  600HOU  cpedvl.  «Hccnedosanue
8000NPOBOOHOU 80ObLY.

Tema 16. Hayuno- ucciieioBarenbckas NpoOeKTHas JeATeIbHOCTh

Teopus. Ilonstue npoekra. TUnbl MPOEKTOB, OCHOBHBIE 3Talbl BBINOJHEHHUS MPOEKTA.
Kputepun oneHuBaHMS BBIMOIHEHUS U 3aIIUTHI TPoekToB. Co31aHNEe MPOEKTa OCYIIECTBIIAETCS 110
CIICIYIOIIIUM DTAIaM:

- Omnpenenenne mpooOIEMBI;



- Axrtyanuzanus Tem;

- BrI0op 0OBbeKTa H3yUeHUS;

- IlocraHoBKka 1enu M 3a/1au;

- TlonGop marepuana;

- BpIOop MeTOn0B HCCIeI0BAHNUS;

- IlpoBenenue s3kcrepUMEHTAIBLHON PabOThI;

- Odopmienue paboThl;

- 3ammra NpoeKTa, MpeICTaBICHUE PE3yIIbTaTOB.

Ilpaxmuxa

BrInonHeHne mpoeKToB ¢ UCIOIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHMIA. 3aIuTa MPOEKTOB.

2.3. ®opMbI KOHTPOJISI M ATTECTAIUU 00Y4AIOIIUXCS

JUist OTCIe)KMBAHMS PE3YABTaTHBHOCTH 00Pa30BaTEIbHOTO MPOLIECCca IO MporpaMMme « XUMUs
B )KM3HH YEJIOBEKA» UCIOJIb3YIOTCS CIEIYIOIINE BUIbI KOHTPOJIS:

- TIpeABAapHUTENbHBIA KOHTPOJb (IMpOBEpKa 3HAHWH YyYaIIMXCSd Ha HAYaJIbHOM JTare
ocBoeHus [Iporpammebl) - BXOJHOE TECTUPOBAHUE;

- TEKYIIUi KOHTPOJIb (B TEYEHHE BCETO CPOKA pealn3alliyl MPOrpaMmBbl);

- WUTOTOBBIA KOHTPOJb (3aKIHOUUTENbHAsl IPOBEpKA 3HAHUN, YMEHUH, HABBIKOB 110 UTOraM
peanuszanuu [Iporpammst).

@DopMbI aTTECTANUN

- caMOCTOsITeJIbHas padoTa;

- TECTHUPOBAHUE;

- TBOPYECKHE OTYETHI;

- ydacTHe B TBOPYECKUX KOHKYpCaxX U MPeAMETHOM OJMMIINA/IE 0 XUMUH;

- NPE3CHTAIMS U 3alIUTa IPOCKTA.

Texkymuii KOHTPOJIb:

dopMamMH KOHTPOJISI YCBOCHHUsI y4deOHOro Mmarepuana I[IporpamMMbl sSIBISIFOTCS OTYETHI 110
MPAKTUYECKUM paboTaM, TBOpUECKUE pabOoThl, BBICTYIUIEHHUS HA CEMUHApax, CO3aHne Pe3eHTALUU
mo tTeme U T. 1. OOyyaromuecs: BBITIONHSIOT 3a/IaHHsI B WHAMBHYaJIbHOM TEMIIE, COTPYIHHYAS C
nearoroM. BeImosnHeHNe MPOEKTOB CO37AaeT CUTYAlHIO, MO3BOJISIONIYI0 PEaTu30BaTh TBOPUECKUE
CHJIBI, O0ECIIEYNUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHS, CBOETO CTHJIS
NesTeNbHOCTH.  BxiroyeHne  oOydaromuxcsi B peallbHYI0  TBOPYECKYIO  JIESITEIbHOCTD,
MIPUBJICKAOIIYI0 HOBU3HOW W HEOOBIYHOCTHIO SIBIISIETCS CTUMYJIOM Pa3BHUTHSI TIO3HABATEIHHOTO
uHTepeca. OJHOBPEMEHHO pa3BUBAIOTCS CIIOCOOHOCTH BBIABIATH MpPOOJIEMbl M pa3peliaTh
BO3HHUKAIOIINE TIPOTUBOPEUHSL.

ITo okOHUaHMM KaXXJIOM TEMbl MPOBOJAUTCA HTOrOBOE 3aHATHE B BHJE TEMAaTHUYECKOTO
TECTUPOBAHMUS.

HroroBasi arrecTanusi NpeaycMaTprBaeT BHITOJHEHNE HHIUBUIYaIBHOTO MPOEKTA.

3.0pranu3zanuoHHO-Nefarornyeckue ycjaosus peaausanuu [Iporpammesl.

1.1. YueOHo-meToaM4eckoe obecneyenue IlporpamMmmbl

Mertoauka 00ydeHHs 110 IporpaMMe « XUMUS B OBITY» COCTOUT M3 COUYETAHHS JIEKITHOHHOTO
U3JIOKEHUSI TEOPETUUECKOr0 MaTepHraa ¢ HarISAHBIM IMOKAa30M MJUTIOCTPUPYIOLIEro MaTtepuana u
MPUEMOB PEIICHHS MPAKTUIECKHX 3a1ad. OOyJaronrecs 3aKpeIusIioT OTyYeHHbIE 3HAHUS Ty TeM
CaMOCTOSITENIFHOTO BBITIOJIHEHUS! MPAKTUYECKUX paloT. [y pa3BUTUS TBOPUECKOTO XHMMHUYECKOTO
MBIIIUICHUS] ¥ HABBIKOB aHAIUTHYECKOW JESITeTHHOCTH TEaror MPOBOANUT CEMHHAPHI, 3aHATHS T10
MPE3eHTAIlUN TBOPUYECKHUX U MPAKTUUECKUX PaObOT, MO3TOBBIE IITYPMbI, HHTEIIEKTYaIbHbIE UTPHI.

1.2. MarepuanabHo-TexHHYecKoe o0ecrieueHue IIporpaMmmel

OpraHu3alvOHHbIE YCJOBHUS, MO3BOJISIONIME PEaIM30BaTh COAEPIKAHUE JIOTIOJHUTEIHHON
o0pa3oBarenbHON NporpaMMbl « XUMHUSI B OBITY» MPEAINOaraloT HaJu4uue:

- TIOMEIEHUS, YKOMIUICKTOBAaHHOTO CTaHIAPTHBIM Y4eOHBIM O0OpYIOBaHHUEM U MeOEINbIo
(mocka, mapThl, CTybs, MIKadbl, dMEKTpooOeceueHre, BHITSDKHOW MmKad, pakoBUHA C XOJIOMHOU
BOJIOIIPOBOJHON BOJIOM).

- HEOOXOIUMBIX Ul HKCIIEPUMEHTOB 000PYIOBAHUS U PEAKTHBOB.

- MyJbTUMEIUITHOrO 000py0BaHuUs (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (IIAII- KapThl, 3KpaH,
Cpe/CTBa TEJIEKOMMYHHKALUU (JIOKAJIbHBIE IIKOJIBHBIE CETH, BBIXOJ B MHTEPHET).



JlunakTuueckoe obOecredeHue MpeanosgaracT HajJuuue TEKCTOB Pa3HOYPOBHEBBIX 3a/1aHUM,
TEMATUYECKUX TECTOB MO KAXKIOMY pa3leily TE€Mbl, MHCTPYKLMM AJIs BBIIOIHEHMS MPAKTUYECKUX
paloTt, TabnuLbl XuMudeckux >emenToB [I.M1. MenneneeBa, TabnuIbpl pacTBOPUMOCTH OCHOBaHMIH,
KHCJIOT, COJICH.

1.3. Kagposoe o6ecnieuenne IIporpammnol.
Ilegaror, peamusyromui IIporpaMMy [OJDKEH HMMETh BBICIIEE WJIM CpeIHEe
npodeccuoHalibHOE  00pa3oBaHME B COOTBETCTBYIOIEM  HANpaBI€HUU U JIAOOPAHT,
00eCTIeYNBAONINI €€ MPAKTHYECKYIO YacTh.
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