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IosicHuTEILHAA 32AMHCKA

Hamnpasnennocts [IporpaMMel ecTecTBeHHOHAYYHAS
VYposenb ocBoenus [Iporpammbr — 6a30BbIi
1.1. AKTyaJbHOCTb M 0CO0EHHOCTH MPOTPAMMBI

Cucrema of6mero o0pa3oBaHus He Bcerma MOXET 00eCIeuuTh
o0yJaromuxcs TakUM YpOBHEM o00pa3oBaHUs, KOTOPHIH Oy[eT JOCTAaTO4eH s
peanusaniu UX CmocoOHOCTeH B BBIOpaHHOH cdepe nesrempHOCTH. IIporpamma
BHEYPOYHOM JEATENbHOCTH «XUMUA B OBITY» (nanee — [Iporpamma) HampasjieHa Ha
pasBuTHe M (OpMHpOBaHHE Yy OOYYAOIIMXCS IIEOCTHOTO IIPEACTAaBIEHUS 00
OKPY’KaIOIIIMX BEIIECTBAX Ha OCHOBE IMOJYyYEHHBIX XMMHUYECKUX 3HaHHUM. B xoge
peanmmsanuu [IporpaMmel, o0ydaromiecs: COBEPIIEHCTBYIOT CBOM YMEHHS W HaBBIKH
B PELIEHUH IPAKTUYECKUX 3a]a4, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX JIOTHUECKOIO,
MH)XEHEPHO- TEXHUYECKOI0 ¥ SKOJIOIMYECKOro MbluieHus. Ha mpumMepe xumuw,
y4allyecs IOJy4aloT MPEeACTaBIeHUs O METOJaX MO3HAHUs, XapaKTEePHBIX T
€CTECTBEHHBIX HayK (3KCIIEPUMEHTAIBHOM U TE€OPETHIECKOM )

IIpenycmotpennas IIporpamMmoil peanm3ais MeEXIPEAMETHBIX CBs3eil
TI03BOJIAT 00Y4YarOMIKMCS OCYIIECTBUTh HHTETPAIIUI0 UMEIOIIUXCS PEICTABIEHNH B
IIEJIOCTHYIO KapTHHYy MUpa, a MPaKTUYECKUe 3aHATUS U MIPOEKTHAS [EATEIHHOCTD
COBEpIIEHCTBOBATh YMEHHWS W HaBBIKM, HEOOXOIWMBIE I IPOBEIECHUS
HCCIIENOBAHMUs, COIIOCTAaBIEHU (DAaKTOB, aHaNW3a IOIYYSHHBIX pPe3YJIBTATOB,
paboThI ¢ mpubopamMu U peakKTHBaMHU.

Bragenve 3HaHMAMH O XMMHYECKHX BEIECTBAX MOTYT OOECIIEUYMTE
IPaMOTHO€ OTHOLIEHHE K IPUPOAE U K COOCTBEHHOMY 3[0POBBIO 0€3 HaHECEHHMS
yimep6a. IlosToMy 3HaHHE BO3MOXKHBIX ITOCIEICTBUM BO3HEHCTBHA PA3IHIHOIO
pola XMMHMYECKHX COCIWHEHHM Ha OpraHu3M 4YeJIOBEKa CTaHOBUTICS
HEOOXOJUMBIM He TOJIBKO JIJIS Bpadei, HO M I KaXXI0r'0 YEI0BeKa.

3HaHMs, IOITy4aeMble B INKOJE IO XUMHH, BO3MOXKHO M HEOOXOIUMO
IPaMOTHO  IPUMEHAT W B IIOBCEOHEBHOH  JKW3HM.  Ilo3HaBas
OCHOBOIIOJIAraloIIe 3aKOHBI XMMHH, 00ydaloIuecs 3HaKOMATCA C COCTaBOM H
CBOMCTBAMH Dpa3sIMYHBIX XMMHYECKHX BEIIECTB, KaK €CTECTBEHHBIM 00OpasoM
IPUCYTCTBYIOIME B YEIOBEUECKOM OpraHu3Me, TaK W TIPH HE3aBUCHMOM
BHEITHEM Bo3JeicTBUY. [IIKOMBPHUKY Y3HAIOT, KaK IMEHHO 3TH BELECTBA BIMAIOT Ha
IIPOLIECCHI XKU3HENEATEeNIbHOCTH OpraHM3Ma W Ha caMy JKM3Hb YeJIOBEKa - YTO
IIOJIE3HO M B KAaKUX KOJIMYECTBAX, a YTO MOXET OKa3bIBaTh OTPHUIIATEIHHOE
BIIUSTHUE.

ITporpamma «XuMmust B OBITY» 3HAKOMHT OOYYalOIIHUXCA C KOMILIEKCHEIMU
npobieMaMu U 3ajauamu, TPeOYIONIMMH CHUHTE3a 3HAHWU MO pPsOy MpEeIMETOB
(u3mka, OHMONOTHS, SKOJIOTHS, Teorpadrs, UCTOPHS).

OKOoJIOTHYEeCKHE 3aJaud: aHalu3 HU3MEHEHHH B OKpyXXawolled cpexe u
OpraHu3alysi CBOETr0 BIUSIHUSA Ha CHUTyaluio, (opMHupoBaHUEe OepexHOTOo
OTHOILIEHUS K IPUpPOJIE.

Ousnueckye 3a1a4uu: u3yueHue Gu3nuecKux CBOUCTB BEI[ECTB, HU3NUECKUE
METO/IBI aHAJIM3a BEIeCTBa.

Hcropudeckue 3amaud: HUCTOPUYECKHE CBENEHUS O BIUSHUM XUMHM Ha

U3Hb deJioBeka. buonmornyeckue 3aqaun: U3ydeHUe XUMUYECKOTO COCTaBa

00BEKTOB XKUBOH MPUPOIEL.

Nudopmatuka - mouck wuHpopmarmu B HMHTepHeTe, co3maHue u
ohopMiIeHHE TIpe3eHTalnl, paboTa B TEKCTOBBIX U TAOIUYHBIX PEaKTOpax.

Comepxanue IIporpaMMmbl 3HAKOMUT OOYYarOIMXCS C XapaKTEePUCTHKOM
BEILECTB, OKPY’KAIOIMX Hac B OBITY: BOJA, IOBapeHHas COJb, MWINEBAas COMR, C



BENIECTBAMH, M3 KOTOPBIX CHENaHbl II0CYJa, CIIMYKM, KapaHiammy, Oymara,
CTPOMTEJIbHbIC MaTepHalbl, aBTOMOOUIBHAs TEXHUKA, JIEKapCTBa | T. II.

Taxue Temsl xak: «Boma», «IToBapernas comsy, «Crmukm», «Bymaray
Aal0T BO3MOXKHOCTb aKTyalH3allid OSKOJIOTMYECKMX 3HaHWi 00ydYaromumxcs.
IIpakTudeckue 3aHATHA CIIOCOOCTBYIOT HOPMHUPOBAHHMIO CHIENMANBHEIX YMEHHH U
HaBBIKOB PaOOTHI C BEIIIECTBAMHU U 000PYIOBAHUEM.

IIpoekTHBIe paboThl, TeMaTWKa KOTOPHIX IpHBOAMTCS B IIporpamme,
TIO3BOJIAT C(OPMUPOBATE y 00YYAIOIIUXCA YMEHHE CAMOCTOSTEIBHO npuoOpeTaTth u
NPUMEHATH 3HAHUS, @ TAKXKE PasBUBAIOT UX TBOPUECKHE CIIOCOOHOCTH.



AxtyansHocTh [Iporpammel o0ycrnoBieHa TeM, 4TO B Y4eOHOM ILIaHe IO IpeaMeT

«Xumus» oTBeAeHo Bcero 2 yaca B Hegemo 10 u 11 xjaccax, 4To HaeT BO3MOXKHOCTD
copmupoBaTh y 00ydaromuXcs TOIBKO 0a30BbIe 3HAHUS 110 TpeAMeTy. B Toxke Bpems
BO3pacT 15-17 yiet sABIsIeTCST BaXXHBIM [JIs1 IPO(PECCHOHAIBFHOIO CaMOOIIPeIeIeHUS
obyuaromuxcsi. Bo3M0oXHO, UYTO MPOCHYBIIUICS HHTEPEC K XUMHUU MOXET BIMATH Ha
BEIOOp Oyayiel nmpodeccuu.

1.2. llegaroruyeckas neaecoodpazHocTs Ilporpammsl

[lenarormueckas nenecoobpaszHocth [Iporpammbl 3aKito4aeTcss B TOM, YTO B
nporecce 00y4eHUs CO3IAI0TCs YCIOBUSA K QOPMUPOBAHUIO ¥ 00YUAIOIIHXCS
IIEJIOCTHOM KapTUHBl MHpA, BOCIUTAHUIO JIIOAEH TBOPYECKUX U KOHCTPYKTHBHO
MBICIIAIIUX, TOTOBBIX K PEIIEHUIO HECTaHaPTHBIX )KU3HEHHBIX 3a1a4. Ha 3aHaTusax
no Ilporpamme dopmMupyroTcs yMeHHs 0Ge30acHOTO OOpallleHHs ¢ BEIIeCTBaMH,
UCIOJIb3yeMBIMA B ITOBCEOHEBHOM MXWM3HH, 3aKIaIbIBAIOTCS HOPMBI 3I0POBOTO
o0paza >XW3HH. JHAKOMCTBO OOYYAIOIIMXCS C XUMHUYECKHMH BeEIIECTBAMH, W3
KOTOPBIX COCTOMAT OKpPYXaloIlW{d MHpP, [O3BOJIAET pACKPHITh BaKHEHIIHE

B3aMMOCBSI3Y YEJI0BEKAa M PAa3INYHBIX BEIIECTB B Cpejie ero OOUTaHHUS.
1.3. OrnuunTtesbHbIe 0cobeHHocTH IIporpamMmmal.

IIporpamMmma w©MeeT NpPUKIAJHYIO HAlpaBIEHHOCTP U CIYXHUT IS
yIOBIETBOPEHHUSI MHAUBUAYaJIbHOIO UHTEepeca OOy4YaloOMUXCs K W3YyYEHHWI0 W
IPUMEHEHHIO 3HaHUI 10 XMMHHU B IOBceqHEBHOH xu3uu. B Ilporpamme craBuTcs
3a7iaya HEOOXOMUMOCTH O0ECIIeYMTh XUMHYECKyI0 TI'PaMOTHOCTh B HaIpaBICHUH
COXpaHEHUs 3[0POBbs, KaK 3aJI0ra yCHEIHOCTH YeJIOBeKa B JKHM3HU; JaeTCs TOHATHE O
JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHW3MaX HX JeHCTBUS Ha OpPraHU3M dYelloBeKa.
Conepxanue IIporpamMmsl ompenenseTcss ¢ y4eTOM BO3PACTHBIX 0COOEHHOCTEH
00y4aroImuxcs U UX UHTEPecOB B 00JACTH IO3HAHUSI MHUpa, K caMoMy cebe, JKHM3HU B
IIEJIOM, a Tak)XKe C yUeTOM IICHXOJIOT0-IIeIarOTMIeCKUX 3aKOHOMEPHOCTeH 00yUeHUs U
(GOopMHpOBaHHS  €CTECTBEHHOHAYYHHIX 3HaHMHA ¥  BHIOB  II03HABATENBHOM
nesarensHocTH. Ocoboe BHHMMaHHWe yzemsercs (OPMUPOBAHUIO BKOJIOTHYECKUX
3HAHHH 00yJarOIIIXCs.

1.4. ean u 3apauu IIporpamMmmel

Ienb: GopmupoBanue y o0ydaromuxcs rIy00Koro U yCTOWYMBOTO MHTEpeca K
MHpPY BELIECTB M XMMHWYECKMX IIpeBpallleHui, MpuobpeTeHne HEOOXOIUMBIX
NPaKTUYECKUX YMEHHH U HABBIKOB IIPOBE/ICHUS SKCIIEPUMEHTOB.

3agaum:

OO0yuarommue:

- pacuMpeHHe Kpyrozopa o0ydaromuxcs;

- TOBBIICHHE WX MHTEpeca K XUMHU M Pa3BUTUE BHYTpeHHeH MOTHBaLUH
yaeHHs dYepe3 (QopMHpOoBaHWE TIPEACTAaBICHWH O COCTaBeé U CBOMCTBaX
XUMHUYECKHUX BEIECTB U MaTepPHAJIOB, OKPY)KAIOINX UeOBeKa B IIOBCEIHEBHON
KU3HU U MEJIULIMHE;

- pacuiMpeHure W yriyOJieHWe 3HaHWH OOYYaloIMXCS O PONIM XUMHYECKUX
3JIEMEHTOB M X COCAMHEHUH B JKU3HENESTEIHHOCTH OpraHHU3Ma, O BaKHEHIIHX
XMUMHUYECKHIX TPEBPAIleHUsIX, JISKAUX B OCHOBE MeTaboiu3Ma, O NPHMEHEHUH B
MeULIHE HEKOTOPHIX HEOPTaHUIECKUX ¥ OPraHUYEeCKUX BEILECTB;

- pacumpeHue W yDIyOJeHWe 3HaHUM 00ydJaroIluxcs IO OBJIAACHUIO
OCHOBaMM METONOB IIO3HAHWS, XapaKTEepHBIX [UI1 €CTECTBEHHBIX HayK
(mabiroieHyie, CpaBHEHUE, HKCIIEPUMEHT, U3MEPEHHE);

- IIOArOTOBKA OOYYAroONIMXCs, OpPUEHTUPOBAHHBIX HAa XWUMHWYECKHN
poGwib 00ydeHus, K YCBOSHHUIO MaTepyaia MOBBIIIEHHOTO YPOBHS CIOXHOCTH IO

XAMUH.
PaszsuBaroiue:



- (opMupoBaHue CHEIHATLHEIX YMEHUU U HaBBIKOB
paboTHI G XMMHYECKUMHBEIIECTBAMH U MaTepuallaMy B
OBITY W MCIIOJIH30BAHUS MOyUYEHHBIX 3HAaHUH Ha IPAKTHUKE;
- Ppa3BHUTHE TBOPYECKUX CLIOCOOHOCTEHH YMEHUHN ydalluxcs
CaMOCTOSITENbHOIIPHOOPETATh U IPUMEHSATh 3HAHUS Ha IIPAKTUKE.
BocnuraregabHbIE:



- BOCIHTaHHE SKOJOTHYECKOH TPaMOTHOCTH M XMUMHYECKOU KyJbTyphl IIpH
o0pallleHuNC BellleCTBaMUu;
- BOCITMTAaHHE 3MOI[MOHAIBHO- [IEHHOCTHOTO OTHOIIEHUS K OKpYXKaIOIeMy MHUDY;
- OpHEHTAlHs Ha BRIOOP XUMUKO-OHOIOTHUeCKOro Mpodus.
1.5. Anpecar I[Iporpammbl
[Iporpamma axtyanbHa mias oOydarommxcss 9, 10 xmaccos (15-17 ner). Ha
obyuenre 1o IIporpamMmMe NIPUHMMAIOTCS BCE >KeNarollhe, HMeoIe Oa30BbIE

3HAHUS II0 XUMHUHU ¥ HE UMEIOIIKE IIPOTUBOIIOKA3aHHM I10 3[0POBEIO.
1.6. ®opMbI U pe:KUM 3aHATHH.
®opmbl opraHu3zanuy y4e0HOro 3aHATH:

- JIEKITHOHHO-CEMUHAPCKOE 3aHSITHUE;
- TPaKTHIECKOE 3aHATHE;

- Oecena;

- KOH(epeHIus,

- urpa.

®opMbI OpraHu3anuu 00pa3oBaTeJbHOI0 NMpolecca - TPyINoBas, HHAUBHU Y AJIbHAS.

Comepxanve  IIporpamMmbel  mpefdmonaraeT  pasHOOOpa3sHbIE  BUABI
IEeATeNILHOCTH 00ydaromumxcs: Oecelbl, TACKYyCCHH, TpaKkTHUeckue U JabopaTopHBIe
paboTEI, CaMOCTOSTENIbHBIE IPOEKTHBIE Pa0OTHI C HCIIOIH30BaHUEM pa3IWYHBIX
HUCTOYHHUKOB MH(OPMAIIHH.

I'pynnosas (Gecena sBpUCTHYECKAs, 3aITUTa IPOEKTOB, 1a00OpPaTOpPHOE 3aHATHE,
JIEKIIAS, OJMUMIIMANa, OTKPBITOE 3aHATHE, NMPAKTUUECKOe 3aHATHE, Npe3eHTallusd,
CeMHUHap).

Hunousuoyanvhan (HabmoeHne, oTpab0TKa HABHIKOB peIlleHus IPAKTUYECKUX 3a/ad).

JleK1nOHHO-CEMUHApCKas (GopMa TpoBeAeHUs Y4eOHBIX 3aHATUH IO3BOJAET
PACIIMPHUTD U YTIYOUTH 3HAHUSI O XMMUYECKHUX BEIeCTBaX, MPUMEHSIEMBIX B OBITY,
CTPOUTENBCTBE, MeTUITHHE U T.1. CeMUHaphl CTIOCOOCTBYIOT IOBBHIIIEHUIO YPOBHS
CaMOCTOSITEIFHOCTH OOyYaloIIUXCsl B YCBOSGHHM Marepuajia U Ipu paboTe ¢
JOOIONHATENBHEIMA ~ MCTOYHMKaMH  uHpopMauuu. [IpakThueckue — 3aHATHUA
CIOCOOCTBYIOT (hOPMHUPOBAHHUIO CIIENUANBHEIX yMEHUH U HaBBIKOB pabOTHl ¢
XAMHYECKMMM BelecTBaMd ¥ obopymoBanumeM. Co3maHue HPOEKTHBIX paboT IIo
OTHENBHBIM TeMaM IIporpaMMBbl MMO3BOJIIOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH,
chopMUpPOBaTh y 00YYAIOIIUXCS YMEHHUs CaMOCTOSTENBHO IPHOOPeTaTh 3HAHHUS.

WuTterpaius: mporpaMMa yITyOnseT 3HaHUA II0 OHOJOTHH, XHMWH,
SKOJIOTHM, MEIWIIMHEI, IICHXOJIOTHU. VTOrOM yCBOEHHUS IPOTpaMMBI SIBISAETCS
3aIIUTa MPOEKTA.

Pesxum 3aHATHIH: 2 pa3a B HEAENIO 10 2 Jaca.
1.7. Cpoxk peanuzanuu Ilporpammel.

Cpok peanm3anuu mporpammbsl - 1 rox. OOmee KoJIH4eCTBO y4eOHBIX
4YacoB, 3aMJIAHHPOBAHHBIX HA BeCh Mepuo/l 00yyeHus1: 68 4acoB.

1.8.Ilnanupyembie pe3yJabTaThl OCBOEHHSI IIporpammsl.
OG6pa3oBaTenbHbIC Pe3yJbTATHI:

ITocne 3aBepmenus o6yuenus 1o [Iporpamme obyuaromuecs OyoyT 3HATD:

- COCTaB, CBOMCTBA, OOJAaCTH NPUMEHEeHWs Hauboiee pacIpOCTPaHEHHEIX
BEIIeCTB M MAaTEPHAOB M yYMETh NPHMEHATh MX II0 Ha3HA4YeHHIO, COOrozas
TpaBuiia 6e30MacHOro OOpalleHNs ¢ HUMY,

- POJib XMUMHUYECKUX 3JIEMEHTOB H UX COEIMHEHUH B XXU3HEIEATEIbHOCTH OpraHusMa,

- BaXHEHIIHe XUMUYECKUE MIpeBpalieHus, Jexalunue B OCHOBC MeTaGOHI/BMa;

- HEKOTOpHE HEOpraHWYECKHE M OPraHWYecKHe BellecTBa, NPUMEHSIEMBIC B
Memuiuee. 1locne 3aBepmenust oOyueHus mo Ilporpamme oOydarommecs



OymyT ymeTb:

- COCTaBJIATh CXEMBI OCHOBHBIX KpyroBopoToB OMOTEHHEIX JJICMCHTOB B

NpUpOJe, 00O0CHOBBIBATE PONb KaXKAOTO B COXPAHEHMH TPHPOIHOTO PABHOBECH,
aHaJIM3UPOBATH NIPHYKMHEL U ITOCIECTBHUS €r0 HAPYIIEHNUS,

- IPOBOAUTH XUMHUYECKHI SKCIIEPUMEHT 110 06Hapy}KeHI/IIO KaTHOHOB H
aHMOHOB B pacTBOpax;



-COOIIIONIaTh MpaBKIa GEe30MaCHOCTH IPH  OGPALIEHAH C
JIEKapPCTBEHHBIMUBEINECTBAMY U CPENCTBAMHU OBITOBOM
XVMUU;
-COCTaBJIATh OTYET O POJENaHHOM 3KCIIEPHIMEHTE;
-IIPUMEHATH BEIECTBA 110 HA3HAYEHHUIO,
"PCIIATD 3a/1a41 PAasIMIHON CTENEHH CIOXKHOCTH: KaK THIIOBBIE, TAK U KOMIIIEKCHEIE;
-Pa3sBUBATh COOCTBEHHYIO MHHIMATHBY U MO3HABATEIBHYIO AKTHBHOCTD npu
PEIEHNUPA3ITUYHEIX BOIIPOCOB U IIPOOJIEM B XUMHH.
i MOHHTOPHHIa pe3yIbTaTUBHOCTH
00pa3oBaTeILHOIO Imporecca 1o
IIporpamme «XuMus B GBITY» HCTIONB3YIOTCS CIEIYIOIIAE BUIEI KOHTPOJIS:
* IpeIBAPUTENBHBIN KOHTPOJIb (IPOBEpKa 3HAHMI YUaIINKCS Ha
HAYaIIbHOM 9Tale0CBOeHuUs I IporpaMmel) — BXOAHOE TECTHPOBAHUE,
* TeKyIUH KOHTPOJIb (B TeYeHUe BCETO CPOKa peannsaiiuy IIporpammsr);
* UTOTOBEIH KOHTPOIIb (3aKITHOUHTENbHAS IPOBEpKA 3HAHMI, YMEHHil,
HaBBIKOB IIOMTOraM peanusanuu [IporpaMmer).

1. Comep:xanne IporpamMmmpl
2.1. VYuyeOHbIH (TeMaTH4eCKHI) IIaH

Ha3Banue pasgena | Koanvecrso yacos ®opma
Ne Bcero | Teopus MPaKTHKA aTTecTanuu/
KOHTPOJISI
BBozHEIe 3aHsATHA. | 6 4 2
1 | Ucropus 4 P 2 Bxomnoe
B3aMMOOTHOIIIEHH TECTUPOBAHUE
1 4enoBeKa u
IPUPOABI
2 | CpoiictBa Bemmects | 4 2 2 TECTHpPOBaHUe/
OT4YeT
o
IPaKTUYECKO
i paboTe
Ilouemy u  xak| 4 2 2 TECTUpOBaHUE/
3 | mpoTekaroT OT4eT
XHUMHYECKHE o
peakuuun ) IIPAKTHYIECKO
i pabore
4 Bona 4 2 2 TECTUpPOBaHUe/
OT4eT
o
IPaKTUYECKO
i paboTe
5 | Uucrele BemectBa | 4 2 2 TECTUpOBaHUE/
u OT4YeT
cMecu B Io
KHU3HU IIPaKTUYECKO
yeoBeKa it paGote




IloBapenHas TECTHPOBaHUE/
COJIb H OTYET
caxap Io
IIPAKTUYECKO
1 paboTe
TECTUPOBaHHE/
XUMHS THINHA OTUET
1o
IPaKTUIECKO
il pabote
TECTUPOBaHKE/
Crinuxu OTYET
Io
IPaKTAYECKO
i paboTe
bymara TECTUpOBaHMeE/
OT4YET
1o
IIPaKTUIECKO
i
pabore
10 Xumus 51 TECTUpPOBaHUE/
CTPOUTEIHCTBO OTYET
o
IIPAKTHIECKO
i pabore
11 XUMHS 1 MEIUALIAHA TECTUPOBaHHE/
OTYeT
o
IPaKTUYECKO
i paboTe
12 XHMHS ¥ TPaHCTIOPT TECTUPOBaHuUe/
OT4YET
o
[IPaKTHIECKO
1 pabote
13 XVMHS ¥ YHCTOTA TECTUPOBaHHUE/
B OTYET
oMe 1o
IIPaKTHIECKO
1 pabote
14 Xumns U TECTUPOBaHKE/
KOCMETUYECKHE OTHeT
cpencrtaa 1o
IPaKTHIECKO
1 paboTe
15 XUMUs U IJIaHeTa TECTUpOBaHHE/
3emis OT4eT
1o
IPaKTHYECKO
1 paboTe
16 Hayuno- 3alura npoeKTa
HCCIICI0BATEIIBCK
asAIIPOEKTHAS

ACATCIIBHOCTH




68 33 53

2.2.Copepsxanue

IIporpammbiBBenenne

O6mme mpaBuna paboTsl B XuMHueckoit Jabopatopuu. Texmuka
GesomacHocTH NpH paboTe B XUMU4YecKo# abopatopun. OkazaHue ePBOi IOMOIIK
IPU HECYAaCTHHIX Ciy4asx. [Ipasuia paboTsl ¢ KHCIOTaMy, IIEIOYaMH, JETYIUMH
BemecTsamu. HarpeBaTensHble IPHOOPH U TpaBuiia paboThl ¢ HUMH. XUMHYECKast
T0cya o0ILIero HazHaueHus. MBIThe U CyIITKa XMMHUUECKOH TOCYIBL.

Pone X¥MuM B JKM3HH 4YelOBeKa U Pa3BUTHHM denoBedecTBa. O030p
Ba)KHEHILNX KIIACCOB COCIUHEHMM, MCIIONB3YyeMbIX YEIIOBEKOM. XUMHS -
TBOPEHHE IIPUPOIBI U PYK 4YenoBeKa. XUMHUs BOKPYT Hac. XMMHYECKHE BEIIECTBA
B [I0OBCEHEBHOM XU3HU YeJIOBEKa.

Ilpakmuka:

IIpuemor obpawjenus ¢ HazpesamenvHviMU NPUbOPAMU (CRUPMOBKA, NAUMKA,
800AHAA BAHA) U XUMUYECKOT NOCYOOl 00Ule20 Ha3HAYEHUS.

Cocmasnenue  mabnuy, ompadicalowux — KIACCUDUKAYUIO  8elyecms,
U320MOGJIeHUE SMUKEMOK HEOP2AHUYeCKUX 6eujecms, COCMABNeHUe CHUCKA
Deaxkmusos, Heco8MeCmUMbIX O XPaAHEHUs.

Tema 1. HMcropus B3auMOOTHOIIEHH YeIOBEKA U MIPUPOIEI

Wcrounvku sHeprum (WcuepraeMble W HEHCYEpPIaeMEIE). «DKOJIOIMYECKU
prok3ax». HeobxomumMocTs Gepe)xHOro OTHOIIEHHUS K OKpy Katoleil cpene. Yenosek u
IPUPOJA B JaJIEKOM IIPOLLIOM: IIpHCBauBaroIee X03aicTBo. [lpeBHue moau. Biusanue
IPUPOJHEIX YCIIOBUH Ha pacCeleHue U 3aHITHs APEBHUX JIFONEH.

OcHOBHBIE 3aHATHA [JPEBHUX JIHOJEH: COOHpATENbCTBO M OXOTA.
IIpucBanBaromee xo3s#cTBo. JIOKaTbHBIM XapakTep BIUSHUS AeSTEIbHOCTH APEBHUX
cobupateneil ¥ OXOTHHKOBHA IIPUPOY.

Ilepexon dYemoBeka K IIPOM3BOAAIIEMY XO3MHCTBY. IIpom3BOmsiee
X03g¥CTBO. BO3HHMKHOBEHME 3eMieleluss U CKOTOBOJACTBAa. BoszeiicTBre Ha
IPUPOLY APEBHHUX 3€MIIEAENBLEB M CKOTOBOZOB. CTHUXMIHOE MPUPOIOIOIB30BaHHE.
OmnycrteiHuBanue. 'n0Oess MUBUITH3AIIHHN. :




Ot KonecHHUIBI o camorera. Vi3MeHeHuHe XxapakTepa MpUpOAOIOIb30Ba ks B IIPOLIECCE
Pa3BUTHS YeJIOBEUYECKOro 00ImecTBa

Yenosek M mpupofa B HacrosmieM. [IpsAMoe H KOCBEHHOE BO3JElCTBHE
XO39MCTBEHHOM  NEATENPHOCTH  delloBeKa Ha  mpuponmy. VHTpOAyKIHS.
Hencyeprnaemble ¥ HCYepIacMble WMCTOYHHKH OHEPruu. VICTOUHWKH 3HEPIUu
(McuepriaeMble U HemcUepliaeMble). « DKOJIOIHYECKHi prok3ak». Heo6xoqmMocTb

6epe>KHoro OTHOLICHHS K OKp}’)KaIOIHeﬁ cpene. AJII:TepHaTHBHBIe HCTOYHHUK
JHCPIruu.

IIpunuBHEIE 3JIEKTPOCTAaHIMY. JHEPrus BeTpa. ['eoTepmanbhas sHeprus. BuosHepreTuxa.
Ilpakmuyeckue 3a0anus

Mooenupyem eempsanoii dsueamens.

Cmpoum «po3y eemposy cgoeii

MeCmHOCIU.

IIpespawyenue pasnuix 61006 sHepeuu Opye 6 opyaa.

Hazpesaem no-pasnomy (nepedaua mennoeoii sHepauu usiyyeHuem,
MenIoNpoB8OOHOCMbIO, KOHBEKYUeT).

Tema 2. CBoiicTBa BelECTB.

XuUMHYeCKHe U (U3UUecKUe CBOMCTBA BemeCTB. UMCTHIE BEIIECTBA U CMECH.
OcHOBHBIE NpHEMBI C TBEPABIMH, JXUAKMMH ¥ Tra3000pa3sHBIMA  BEIIECTBAMH.
JlabopaTopHEIE  CIIOCOOBI IOJydeHWsSI HEOPraHWYeCKWX BellecTB. IIporecc
pacTBOpPEeHH BEIIECTB. PacTBOPEI ¥ MX IPUTOTOBJICHHE.

Ilpakmuyeckue 3a0anus

Ilonyuenue yanexucnozo 2asa, kucropooa 6 1abopamopuu.

Ilonyuenue cynogpama meou uz meou , cepebpa u3 Humpama cepebpa u m.o
Tema 3. IloueMy ¥ Kak IPOTEKAIOT XUMHYIECKHE PEAKIIUH.

MuorooOpasye ¥ 3aKOHOMEPHOCTH IPOTEKAHHS XAMHYECKMX peaKIuil.
Knaccupuxanps  XMMHYEeCKMX  peakuuid.  3aKOHOMEPHOCTH  IPOTEKAHHMS
XVUMUYECKHX Deakiuii. BHelHWe Npu3Haku NpOTeKaHUs XUMHYECKHX pEaKIIHid.
XHMHUYECKHE YypaBHEHHUS. 3aKOH COXPaHEHHS MACCBI BEIeCTBA. XHMHYECKHE
peaxlyy B KUBBIX OpraHU3Max.

Ilpakmuyeckue 3a0anus

Cocmaenenue ypagHenuil peakyuii no yenouke npespaujeHui.

Onvimer «3mea u3 caxapuou nyopel», «Bzaumooeiicmeue memannog c
CONAHOU KUCTIOMOTL», «3Mest U3 2/IIOKOHAMA KALbYUSLY

IIposedenue kauecmseHHvIx pearkyuil.
Tema 4. Boga.

Bopa B macmtabe mianetsl. Kpyrosopot Bopl. [IpupoaHas Boga u eé mpecHoi
BOZEI Ha maHeTe. IIpecHas Bofa U ee 3amachl. DKOJIOTHYECKUE MPOOIEMbI YHCTOM
Bozbl. Bona B opranusme uenoBeka. Boja B Menuiiae U GpapMakogoTul. AHOMAIHH
¢usnyeckux cBOHCTB. PacTBopsromias crmocoGHOCTH BOIBL IIpo6ieMBl MHUTHEBOM
BOJIBI.

IIpakTHka:

Ananuz 6001 U3 NpUpPoOHwIX

ucmounukos. Pacmeopsiowee

Oeticmeaue 800kbl.

Ouucmka 600bl.

Onpedenenue dcecmrocmu 800bl U ee YCMPAHeHUe.

Mrnozo nu 600wt 6 osowax u ppyxmax?

Tema 5. UucTele BemmecTBa U CMECH B XKU3HU YENOBEKA

Yuctele BemectBa JuctwimpoBanHas Boma, Kucnopoxn. Cepebpo, Bomopon,
Csunen u ap. Mctunnsie pactBopsl. Cmecu Mopckast Bopa. I'panut. Crane. PactBop
XNOpHIa HaTpys i uHbekiui. UyryH. Bo3myx. basanst. Crekio. OMyIbCHs «Maco



B BozZe». PasHOBHUAHOCTH cMecell, 00acTH WX HCIIOIL30BAHUS B IIOBCETHEBHOMU
KU3HU YejoBeKa. I'oMorennsie u rereporennsie cMmecu. CMecu B (bapmakooruu.
[IpuMepEl XKUKKX, TBEPIBIX U Ta3000pasHEIX CMeCei. OznHOpOIHEIE M HEOAHOPOIHEIE
cmecu B ObITy. CBoiicTBa cMeceil. Pasnenenue cmeceii.

Brigemenne  Bemects w3 HEOMHOPOJHOM  cMecH, 00pa3oBaHHOM
PacTBOPUMBIMH K HEPaCTBOPUMEIMH B BoJe BemecTBaMu. OTcTanuBanue: Brinenenue
BEIIECTE K3 HEOJHOPOJHOW CMeCH, O0pa30BaHHOM HEpPacTBOPMMEIMA B BOJE
BEIIECTBAMHU C Pa3JIMYHOM IIJIOTHOCTEIO. B



JETUTENbHON  BOPOHKe.  JlMCTWIIANMSA,  BBIIAPHBAHWE, IEHTPH(YTHPOBaHHE,
Xpomartorpadus, KpUCTa/ITH3alUs ¥ BO3TOHKA. IIeperoHKa Witk JUCTHIUISALMS - CIIOCO0
Pa3CNeHNs], OCHOBAHHEIM Ha Pasiiduu B TeMIEpaTypax KHIEHHS APYT B Ipyre
KOMITOHEHTOB.

IIpmeM pasnenenus ONHOPOIHEIX CMecell IyTeM —HCHAapeHHs NeTY4Hx
JKUIKOCTEH C IOCIHeNyIoWed KoHAeHcauuell WX mnapos. Ilpmmep: monyueHue
JUCTUIIVPOBaHHOW BOAEL. PemreHue 3amau Ha HaxoXIeHWE MacCOBOM M 06BEMHOM
JOJI KOMIIOHEHTa CMECH.

Ilpakmuka

H2omoenenue npocmeriuiux punompos us  nodpyunwix cpedcms.

Pazoenenueneoonopoonvix cmeceil.

Ouuicmka MeOHO020 Kynopoca om HepacmeopumbiX 1 pacmeopumMsix npumecei.
Tema 6. [ToBapeHHas coib u caxap

Poib moBapeHHOM coiy B 0GMeHe BEMIECTB 4enoBeka i KUBOTHEX. ColeBoi
OamaHc B oprammsMe denoBeka. [IpuMeHeHWe XTOpHIa HATPHS B XO3THCTBEHHOI
ACATENBHOCTH 4enoBeka. Korma comp - a1 3noymorpe6reHme  colbio.
Vicmonp3oBanne — XJIopuoa  HATPUS B XMMHYECKOM  [POMBINLIEHHOCTHL.
Vcrions30Banue XJopyia HATpys B [ule, Meauiuee. [IpOH3BOACTBO IIOBapeHHOM
comu. Caxap u ero cgotictsa. ITonesHele u Bpenusie depTsl caxapa. HeoGbraHoe
IIPUMEHEHUe caxapa. '

Ilpakmuka.

Ceoiicmsa pacmeopos noeapenHo

conul opum nu caxap?

Tpubonromunecyenyus

Tema 7. Xumus numm

W3 wero cocrout muma. XUMHUYECKHH COCTAaB IPOLYKTOB TIUTAHHS.
OCHOBHBIE KOMIIOHEHTHI IHINH: JXHUPHI, OEIKH, YITIEBOIBI, BHTAMHUHEL, COJIH.
XUMHS IIPOJYKTOB PaCTHTEIBHOIO U JKHBOTHOTO IIPOUCXOXKIEHHUS. DU3HONOTHS
numeBapenus. IIpomyKTel OBICTPOrO INpPUrOTOBIEHHS ¥  OCOGEHHOCTH HX
Mpou3BoAcTBa. IIpomeccsl, mpoucxositye Ipy BapKe, TYIIEHAN M KapPEHUH IIHILH.
Kax cmenaTe emy He TONBKO BKYCHOM, HO M IONe3HOH? J[0GaBKA B IIPOIYKTEI
ITUTAHWU.

XMMHYECKUEe PeaKuy BHYTPH Hac. XHUMHYECKHIE MPOIECCH], MPOUCKOMSIIAE
NpA XPaHEHHH M IepepaboTKe CeNbCKOXO3AHCTBEHHOIO CHIPhA. KOHCEpBaHTH H
AHTUOKHUCIIUTENH, X POJIIb.

Croco6Bl XMMHYECKOT0 aHaJIH3a COCTaBa BEWMECTB B IPOAYKTaX IHTAHHUSL.
CozepxaHne BUTAMHUHOB ¥ MUHEPAIIGHBIX BEIIECTB B ITUIEBHIX IIPOLYKTaX.

Ilpakmuka

Onpeodenenue xavecmsa meoa. Ilposepka meda Ha Hanuuue Kpaxmand, meia, caxaposul.

Onpeoenenue eumamunos A, C, E ¢ PacmumenvHoM macne.

Onpeoenenue nHumpamos 6

npooykmax. AHanus

NpOXIAOUMENbHYIX HANUMKOS.

Onpeoenenue xogeuna ¢

HanumKkax

Onpedenenue codepocanus Hcupos 6 cemeHax

pacmenuii. Kauecmesennvie peaxyuu na

npucymcmeue y2nee000a.

Xumuyeckue Onvimel ¢ Jce8amenbHOl Pe3UHKOLL.

Onpedenenue codepoicanus NOBAPEHHOU CONU 8 NPOOYKMAX NUMarus (Macio,

CbIpbl, COIEHbIE MBOPONCHbLE U0ENUSL).



Tema 8. Cimuxu

Iupodoper. Mcropus msobperenns crmuexk. Crmuxu Illancens: u Yoxkepa.
Comaku Copma. Crmuxm Wpunu. IIBenckue crmmdxu Jlynnctpema. KpacHslil u
Genslit hocdop. OKUCTUTENHHO - BOCCTAHOBHTEIbHEIE IPOIIECCHI, IPOTEKAOIIHE [IPH
3a)KUTaHUH CIIHYKH. OcHoBHEIE BUJIBI COBPEMEHHEIX CIIUYEK.
JlepeBsHHEIE(M3TOTOBICHHBIE U3 MATKHMX TIOPOJ| JepeBa
- OCHHBI, JIHIIBI, TOTONA, aMEPHKAHCKOM Gelod COCHBI W T. II.), KapTOHHEIE W
BOCKOBBIE (TapaUHOBEIE - M3TOTOBJIEHHBIE W3 XJIOIMYaTO0YMaXXHOTO  KIyTa,
NPONUTaHHOTO Mapadutom). ITo MeToxy 3akuranus - TEpoUHbe (3aKUrarONHecs npu
TPEHHH O ClCIUAIIBHYIO TIOBEPXHOCTD - TEPKY) U OeCTEPOUHBIE (3RKUTALOIIHECS TIPH
TPEHUH O JIFOOYIO TOBEPXHOCTB).



Crimgednoe mponsBoactBo B Poccun. CTpoeHHe, COCTAB M H3TOTOBJIECHHE CIITICK.

Crenmanensie cnuaku. IlITopMoBEle (OXOTHMYBM) - TOpsIIKE HA BETpy, B
CEIPOCTH M IO I0XKEM. TepmMudeckue - pa3BUBAIOLIME TIPH FOPEHHH Gosee BBICOKYTO
TEMIICpaTypy W [JarolUe INpd CrOPaHUM TOJIOBKH OOJNbIee KOJNHYECTBO TeIlIa.
CurHanbHble - Jalolike MU TOPEHUH [BETHOE MIaMA. ®otorpaduueckue - naroume
MPHOBEHHYIO APKYIO BCIBILIKY, HCIIONB3yeMy!o ipu (oTorpaduposanuy. CurapHsie
- CHMYKHM yBEJTMYCHHOTO pasMepa i Gosee MPOOMKUTENLHOTO TOPEHHS MpH
pacKypuBaHuy cHrapel. TpyOouHBIEe- CIMYKH YBEIMYEHHOTO pasMepa g Goiee
TPOAODKUTEIEHOTO IOPEHKA NP PACKYyPUBAHMH KypHUTENbHON Tpy6ku. Kamunnsre -
OHCHb NIMHHBIC CIIMYKH, YTOOBI 32)KHTaTh KAMHHEL ['a30Bble - MeHbIIel [TuHb, deM
KaMUHHBIE, YTOOBI 32)KMIaTh TIa30BBIE [OPENKH. JleKOpAaTHBHEIE (momapovHkIe,

KOJUIEKIIMOHHEIE) - OTPaHHYEHHBIE BHIyCKH KOPOGKOB (uHOrma HaGopamu,
YJOXXEHHBIMU B IEKOPATHUBHYIO KOPOOKY).
Ilpaknwka

Hsyuenue ceoticms pasnuunsix 6udos cnuuex (6s1mosuix, OXOMHUYBUX,

MEPMULECKUX, CUSHANIbHBLX, KAMUHHBLX, homozpaguueckux,).
Tema 9. Bymara

OT meprameHTa ¥ IIENKOBBIX KHHT [0 HANIMX ITHEH, Ienmomno3a.
Cas3yrormume: KaonuH, KapOOHAT KalubLUs, TUTMEHTEL XJ10Im9aTo0yMajKHbIe TKaHH.
Buner Gymarn M MX IpakTHYecKoe HCIONB30BaHHe. TeXHOIOTHUS IIPOU3BOJICTBA
Oymaru. CTpykTypa GyMaru mof MEKpPOCKOIIOM BO (IIyopecieHTHOM CBeUeHuH.

Iormydabpukatel mist npoussoncTBa Gymaru: IpeBECHas Macca M
LCILTI0103a; LIEJIFO0JI03a OMHOJIETHUX PACTEHUH (CONIOMBI, TPOCTHHIIEI, KOHOILITH,
puca U JIpYrux); MNONYHE/ToN03a; MaKydaTypa; TpsIIHYHas HoJymMacca; s
CHIENUATBHBIX BU/IOB Oymaru: ac6ect, MepeTh U APYrre TeKCTANBHEIE BOJIOKHA.

IIpousBoacTBo Gymaru: mnpuroToneHMe GyMaskKHOW MAcCHI (pasmon wu
CMEIICHUE KOMIIOHEHTOB, IIPOKIE}Ka, HAMONHEHHEe W OKpacka OyMa)kKHOM
Macchl); BbIpa0OTKAa OyMaHOH Macchl Ha GyMaroiefaTelbHOM —MamIdHe
(pasbaBlieHHe BOMOM M OYHCTKA MAcCHl OT 3arps3HEHUH, OTIIUB, MPECCOBAHUE U
CylmlKa, a TaKKe TepBUYHAs  OTHENKAa); OKOHYATeNbHAS  OTIHENKa
(kanaHIMpOBaHHe, pe3Ka); COPTUPOBKA U YIIaKOBKA.

Ilpaknuka. :

H3syuenue ceoiicme pasnuunvix 6udos

bymaezu. [lonyuenue 6ymazu.

Tema 10. Xumust v cTpoOUTENTHCTBO

CtpoutensHsie pactBopsl. Mzsects. Men. ITecok. BeTom. Ilement. Hcropus
crekna. Kuprmuu. ®@apdop u dasre. Jlpepecuna - yHHKaNBHBIH CTPOUTEINBHBIH
marepuan. Jlakoxkpacounsle Matepuansl. CBo#cTBa OMMGMEL, MacIAHBIX KpPacoK,
oMane, pacrBopuTeneil. [loHATHE 06 OKOJOTMYECKH YHCTHIX MaTepuanax.
Kepamuueckas mena. 3umapur. Kampimwmr, Comomwur. I'pyTobmoku. CunukaTel
METAIOB M BSDKyIIMEe MaTepuaisl. Kopposus CTpOUTENBHBIX MaTepHalOB.
Ilonumeps! B cTpoUTENBCTBE.

XHUMUYECKIE CBOHCTBA CTPOUTENBHEIX MATEPHATIOB

XuMHUY€eCKas CTOMKOCTB - 3TO CBOMCTBO NOKA3bIBAET, HACKONBKO MaTepuain yCTOHYIHB
KBO3IEHCTBHIO APYT'HX BEIECTB: KUCIOT, IIIeJI04el, CojIel U ras3oB.

Kopposuonnas ycTofanBocTs - cBolicTBO MaTepyala IpOTHEOCTOATS
BO3IEMCTBUAMOKpYKatoliteii cpeiel. Ualme BCEro 5T0 OTHOCHTCS K CIIOCOGHOCTH He
IIPOITyCKATh BJIArY.

PacTBOpUMOCTE - CBOHCTBO, [P KOTOPOM MaTepHall HMeeT CriocoOHOCT PacTBOPSTECS
BPa3IMYHBIX JKUIKOCTSX.

AJiresus - CBOICTBO, KOTOPOE XapPaKTEPHU3YET COCOGHOCTD COSNTHHATBCS C



APyTUMHMAaTEpUaIaMH U TOBEPXHOCTSIMH.
Kpucrammsanus - XapakTepuCTHKa, P KOTOPOW MaTepHal MOXET B
COCTOSIHMY T1apa,pacTBOpa HIIH pacIliaBa 00pa3oBEIBATH KPHUCTAIIEL

Buner sarpsisHeHui (MbUIeBbIe, paIHallOHHEIE, GHONOTHYECKHE, ITyMOBHIE),
3HaYCHNEXKUBBIX OPraHU3MOB B IOMaX U KBapTHpaX.
Ilpakmuka



Onpeodenenue  omHocumensHoti 3ansuiennocmu  6030yxa 6
nomewjenuy.  Pewenue  3a0au ¢ sKONO02UYECKUM

coodepoicanuenm.

Tema 11. Xumusa u Meqununa

Ilepsbie wazu xumuu 6 meduyune. ITlomstue o (hapmakosoruy,
MNaTPOXHMHH, XUMUOTEpanun. I1apanense - 0CHOBOIOIOKHUK MEIUIIHHCKON XHMUH.
Knagmuit Tanen - ¢apmaxomor. II. Dpmmx - OCHOBOIIONOMKHHK XMMHOTEpAIIHH.
Ilpodeccnn: xumuk, GHOXUMHUK, hapManeBT, TaGopaHT. JlexapcTBEeHHbIE BEIIECTBA.
Knaccubukanym nekapcTBEeHHBIX BEIECTB: (apMaKOIOTHYECKAS, XUMUICCKAS.
CEIpbE misl MOMyYeHHS HEOPraHWYEeCKMX, OPraHHYECKAX JIEKAPCTBEHHBIX BEIIECTB.
QopMBI  JIEKapCTBEHHEIX IIPENapaToB: TaONeTKW, Ipake, CBEYH, 5MYJIbCUH,
CYCIICH3HMHM, HACTOUKH | Jp.

Ilpakmuxka

Osnakomnerue ¢ opmamu nekapcmeenHsix npenapamos.

3naxomemeo ¢ obpasyamu rexapcmeennwvix cpedcms u onvimei

C HUMU. DKCKYPCUS 8 MEONYHKM.

Camoie npocmole u3 nexapcme

Ilepmanranar  kamus.  Vcropus  oTkpbitisi.  DusWyeckme  CBONCTEA.
Oxucnutensueie cBoiictpa. [IpuMeneHue pacTBOpOB IIepMaHraHaTa Kajius B OBITY,
B Menunuue. IlpaBuima xpawenus. Mepsl mepBoif momomu mpu OTpaBJIEHUHU
KOHIICHTPHPOBAHHBEIM ~ pAaCcTBOPOM IlepMaHraHara Kamus. Ilepokcup Bomopona,
ucTopus oTKpeITHA. Ileprunpons. Ousnueckue, XMMHUYEeCKHe CBONCTBA. ITpumenenne
B MEIUIMHE: KpOBOOCTaHABIMBAaKOlllee M Ne3UH(UIMpYIOmee cpenctBo. Hox:
HCTOPHS OTKPBITHS, CTPOCHHE, (PU3NIECKHE M XUMUIECKHE CBOMCTBA, IPUMEHEHHE.

BopHas  kucnora, GOpHBIf  COHPT, AHTHCENTHYECKAas  AKTHBHOCTD.
DHU3HOIOTHYECKHi PACTBOP.

Jlanue.  Hamateipesiii  cmupr.  ekcarmapar Xnopuma Kauelud. [enmraruape

cynbdata
IIMHKA.
AKTHBUPOBaHHEIN YTOJIb.
Ilpakmuka
Ipuzomosnenue pacmeopa xnopuda kansyus ¢ 3a0anHotl Maccosoii donet.
«Kuokuii xameneon». Pasznoowcenue nepoxcuda 8ooopooa.
H202 - OKUCIIUmMeEny,

goccmarnoeumens. Pacmeopenue uooa 6 eode, @ cnupme. Pacnosunasanue uooudos.
Obecysenusanue pacmeopa nepmanzanama Kanus AKMUBUPOBAHHBIM Y2NEM.

HAooeumble eewgecmea

Sne1.  Knaccudwukamus —SI0BHTEIX — BeIeCTB. Yrapuslf ra3: npusHaKu
oTpaBienus. Okasanue nepBoit momomy. PryTs. TOKCHYHOCTH napoB pryta. Coin
PTYTH: KOJIOMEIB, CyJieMa, NpUMeHeHe B MeauluHe. Meimibsik. Ceunen. CoequHeHNs
XpoMma. TOKCHYHOCTE OpPraHMYECKUX PACTBOPUTENEH. IIpaBuina XpaHeHus 0B B OHITY.
Meps! mepBoit MOMOIIYM HpH OTpaBieHuH. XUMHUS ¥ MEIULHAHA.

buozennvie snemenmot u ux coedunenus

O6mmii 0630p Ouonoruueckoil pomu 3JIEMEHTOB-OPraHoreHoB Yriepon. Bomopor
Kucnopon. Asot. Cepa. ®ochop.

brosiornueckas poib HEKOTOPHIX HEMETAIUIOB, HE OTHOCAIIMXCH K OpraHoreHa

@Top.
Xnop. bpom. Uox. Kpemuuit. Cenes.

brosornuecku BaKHBIE HEOPraHHYECKUE COSNMHEHHS! HEMETAILIOB. Kucnopog.
Oson. Boma. MunepanbHble BOEL Ilepoxcun Bomopoma. DepMeHTAaTHBHEIE
cpencTBa 3aIUTHI OpraHusma. CepoBopopo. AMMuax. uxn
MO4EBUHOOOpazoBanus. MOHOOKCH a30Ta.



Hutpatel, aUTpUTEL Yriexucisii ras. Mosookcus yriaepona. bBydepusie
CHCTeMBI opraHM3Ma. ['mupokapOoHaTHas OydepHas cucTema. ®ocharnas
Oybepras cucrema. Mexanusm 6ydepHOro IeicTBHS CHCTEMSL B3aiMOCES3E
KPYrOBOPOTOB OMOTEHHEIX 3JIEMEHTOB.

Buoneopzanuueckas xumus u meduyuna

Heoprarudeckyto GHOXMMHIO MOXHO pacCMATpUBATH Kak TIPUTIOKEHHE
TIPYHIMIIOB KOOP/IUHANMOHHOH XHMHHM METALIOB K GHONOrMYeCKMM MpoGieMaM.
Mertaisl B opranusme



geoBeka

Bronoruueckas poyib «KMETaJLIOB JKH3HI

O6mmit 0630p ponu s-metayutoB. Hatpwmii. Kanuit. Marauii. Kanenuii. Jlanasre
MEeTaJUTBIpacCMaTPHUBAIOTCS COTIACHO ILIAHA:

i Copep:xaHue B 3eMHOM Kope. BaxkHel1ive pupoaHEIe COeTUHEHNS.

2. Copmepxxanue ¥ (QOpMBI CYIIECTBOBAHMS B JKUBHIX OpraHM3Max. bHonormdeckas
POJIB.

3 IIpuMeHeHne MeTaia ¥ ero CoeIMHEH I B MEUIIHE.

4. ToxcryHOCTH MeTalIa U €ro COeMHEHH}A. )

OO6mmit 0630p ponu d-MeTamios. Kenezo. Mapramueir. KobGamnbT.
Menp. LIuHK.

Monu6neH. [laHHBIE METAUTEI PACCMATPUBAIOTCS COTIACHO IIAHA!
1 ConepxaHue B 3eMHO# Kope.
2 Baxwneiliie npupoHbIe COSTUHEHHUS.

3 Conepxanne 1 pOpMBI CyLIECTBOBAHNS B )KMBBIX OpraHu3Max. broioruyeckas poib

4 IIpuMeHeHHe MeTajiia U er0 COSAUHEHUH B MEIUIIUHE.

Dusnosoruueckas U naTojJoruueckas pojb HEKOTOPEIX JIEMEHTOB B

opranusme. s-OneMeHTHl. d-OnemeHTH. KommiekcHble (KOOpAHHAIMOHHEIE)
COCIMHEHMS PA3NUYHBEIX 3JIEMEHTOB B OpraHU3Me. OJIEMEHTHI, 0ONIe3HH, JeKapCTBa.
buonorvyecky akTUBHBIE MOJIEKYIEL.

Boma. AmuHOKMCIOTHL.  AckopOmHOBas  kuciota. OpToMoneKyyspHas
MeIuIMHA. bHoIorndecky akTUBHBIE OJUIOMepE! bronmornyeckast pojib HEKOTOPEIX
METaJJIOB, HE OTHOCAIIMXCA K «MeTalllaM *KU3HW». Amomunuit. Cepebpo. bapuii.
PtyTe. CBHHELI.

Ilpakmuka.

Temamuueckasn 6UKMOpUHA « Xumus u MeOUYUHAY.

Qu3uueckan Xumusa u MeOuyuna

®u3KoNI0r - 3T0 (PUIMKOXMMUK, MMEIOIIUEA HEN0 C SBICHUAMH >KHBOTO
opranusMa. M.M. CeuenoB JKuBble OpraHusmMbl MOTYT CyIIECTBOBAThH JIHIIb
Omarofaps HX 3aMedyaTeNbHONM CIIOCOOHOCTH KHHETHYECKH KOHTPOJIHPOBATEH
XMMHYECKHE pEeaKUWM M TeM CaMBIM IMOJaBIATh CTPeMJIEHHE K JOCTIDKEHHIO
TepMOJUHaMU4YecKUX paBHoBecuil. 11.B. bepesnn Xumuueckas TepMoauHaMUKa U
XKUBBIE OPraHU3MBbl TepMOAMHAMUKA U OPTaHU3MEL.

Xumuueckass U OuoxuMuueckas KuHeTHKa ¥ Kataim3. OepMeHTH -
Omonoruveckue KaTaiu3aTopsl. 3HaUeHHe PACTBOPOB JJIs OHOJIOTHH ¥ MeIUIIMHEL

KucnorHo-menoynoe paBHoBecue u OydepHBIE CHCTEMBI OpraHH3Ma.

AmvuHokucinoTHele OydepHsie cucrtembl. benkoBeie  OydepHbIe

CUCTEMBI.

W3meHeHre KUCIOTHO-IIETI0YHOT0 PAaBHOBECHS NIPU Pa3IMYHbBIX 3a00JIeBaHUSX.
Meouyunckue mamepuana

Heopranuueckue  MemuIuHCKHE  MaTtepwanbl. MeTauiel.  YTIJIepoOHEIe
Marepuansl.  MexaHW3MBl  B3aUMOJEWCTBHA  MEIUIMHCKAX  MarepuajlioB ¢
OMOJIOTMUECKUMH cHUcTeMaMH. B3auMoneicTBus: MaTepuall - KpOBb, MaTepHal -
TKaHb, MaTepUall - KIeTKa, MaTepua - OMOMOJIUMEPHI.

HckyccTBeHHBIE oOpraHsl. AmnmapaThl «UCKYCCTBEHHOE  Cepjlle-Jerkoey,
«UCKYCCTBEHHas TIIO4YKa». VICKycCTBEHHOE CepAlle 4UelioOBeKa C aBTOHOMHBIM
HUCTOYHUKOM ITATAHUS.

Bompocs! k ceMunapam:

1. Von;: UCTOPUS OTKPBITHS, CTPOCHHUE, PU3NIECKUEeN XUMUYECKUe

CBOWCTBA,IPUMEHEHUE.

2. bopnas kuciota, OOpHEIN CIUPT, AHTHCENTHYECKAS AKTHBHOCTb.



3. @usnonornyeckuit pactsop. Jlsmuc. Hamatsiprsiit CIIUPT.

4. QypauuinuH. AKTHBHPOBAHHEIH yrois. [opunynuky, IIacTeipu. Mx
NPHMMEHEHHE,CBOMCTBA, CIIOCOOBI XPaHEHHS!.

5. Acmupun. [IpuMeHeHue, GpapMakoIorinueckoe neiicTBie Ha OpraHH3M.
6. AHTHOMOTHKH, KTaccuduranus. Juc6aKTpros.



7. ApomaTtHyeckue Macia ¥ uX AeiicTBHe Ha OpranusM. Apomareparus.
8. AcnupuH, pusnyeckue cBoiicTBa, HCTOPHS IOy YEHHS].

9. AHTHOHMOTHKH, HCTOPHS OTKPHITHS.

10. Kiaccubukarius sgoBUTEIX BEMIECTB.

11. VrapHelii ras: npusHaky oTpasienns. OkasaHue IIEPBOY TTOMOIIH.

12. Pryts. Tokcuynocts napos prytu. Conu PTYyTH: KaJlOM€Jb, CyJieMa,

fpuMeHenne BMenuurne. Menmbsk. Ceunen. Coenvnenns xpoma.
IIpaxmuxa

Hccnedosanue nexapcmeentvix npenapamos.

Henosan uepa «Cnacume 6ononozoy. Henosas  uepa conpososcoaemes
NpoBeOeHUEM — KAYECMEEHHO20 aHANU3A pacmeopa  koumKkpemHo2o — eewjecmea
Xumueckumu memooamu. (Bewecmea: muocynsgpam Hampus, HOBOKAUH, NAKMAM
kanvyus, D-entokosa, meomwviil Kynopoc, bpomuo kanus, cynoam maznus,).

Hecnedosanue moxcuunocmu  6oimosuix sewjecms. OcmopooicHo, nuuyegwie
dobasku! Hx deiicmeue na opzanusm.

Pewenue 3adau no obweil xumuu ¢ meduro-6uonozuueckoil HAanpaenNeHHOCmoio.

Kouxype (konuvecmsennuiii) wucna peutennvix 3a0ay. Cocmasienue c60pHuKkos
30044 yuauwuxcs no meme (c pewenuamu). Cocmasnenue meopueckux pacuemmoix
30044 NO PasIUYHBIM MeMam.

JlexapcTBeHHBIE penapaTsl, X BUIB ¥ HA3HAYECHHE. Kaxnoe nexapcrso
- XUMHUYECKUI pEeaKkTHB.

MHororpauHsIi ios. Ilouemy #ox Hamo AEpXaTh B MWIOTHO 3aKYTIOPEHHON CKIISHKE.

«3enéHKay WM pacTBOp OpHITHAHTOBOTO 3enéHOro. HeoOHruHEe CBOICTBA
OOBIITHOM 3eIEHKH.

AKTUBHPOBAaHHEIN YTOIb.

Jlexapcta ot npocty a1, Butamuss: CamozienbHbre JIEKapcTBa.

ACIIVPHH WM aleTHICATMITANOBAs KICIOTA H ero cBoHcTRa. UTo IOJIe3Hee:
ACIHUPYH WK yIICAPUH, HypodeH Wiu ubynpoden?

Ilepexuce Bonopoza u rumpomeput. CBoHcTBa HEPEKUCH BOJOPO/Ia.

IlepManranaTr Kanws, MapraHIOBOKHCIIBIH KaJlid, OH Xe -
«MapraiioBka». HeoOb4HBEIE CBOWCTBAa MapraHIIOBKH. Kakyio omacHocTh
MOXET MPEICTaBIATh MapraHIlOBKA.

Hyxna 5mm B momammeii amreuxe OopHas

kucinora. CTapele JeKapcTBa, Kak C HHMH

IOCTYIIHTE.

Bompocs! k cemunapam:

1. Ilepmanranar xammst. Wcropus OTKpBITHS. OU3MIECKHE CBOMCTBA.
Oxucnurensurle cBolicTsa. [IpaBmita xpaHeHus IIepMaHaraHaTa KaJlus.

2. IlpumeneHne pacTBopa mepMaHraHATa Kajlus B ObITy, B MeaumuHe. Mepkl
IepBOH  TOMOIIM  HPU  OTPaBICHHUU KOHIEHTPHPOBAHHEIM  PacTBOPOM
NepMaHraHaTa Kajus.

3. PactBop GpuinmmanToBoro semenoro. Ilepoxcup BOZIOPOZIA, HCTOpPHS
OTKpBITHS. Ilepruapons. @usnyeckue, XUMHUYECKHE CBONCTEA. IIpumeneHue B

MEIHIMHE: KPOBOOCTAHABIUBAIOLIEE U Je3NHDUIIMPYIOLIEE CPEACTBO.
IIpaxmuxa.

Ionyuenue uoooghopma.

Heticmeue xucnom na 6punnuanmosusiii 3enenviil.
U]enounoe pacwennenue nesomuyemuna.
Kauecmesennas peaxyus na nepoxcud eodopoda.
Onpedenenue gumamunog 6 npenapamax



nonusumamunos. Tema 12. Xumus u Tpancmopr
Marepuainbl, KOTOpBIE WCIONB3YIOTCS U H3TOTOBIEHHS aBTOMOOHMIEL.
3anpaBoyHbIe XUIKOCTH (TOILIUBO, Macia, CMa3KH, OXJIAXKIAIOIIHe KHIKOCTH U T.

H.); PE3UHEBL = T HBI u PE3NHOTCXHHUYECKHE HU31CIIns, IIJ1IaCTMacCCHhI,
OTACIOYHOAEKOPAaTUBHBIC MaTepHaJIbl (06I/IBKa,



JIaKK 1 KPacKu, aHTUKOPPO3HOHHBIE [IOKPHITHS | T. I1.); KJIEH, TePMETUKH, DIEKTPOIHT
- 9TO0 YTO-TO 3HAKOMOE. beH3UH, KepOCHH U JpyTHe «- UHBI XMMHYECKHe MPOLECCEL,

IPOUCXOAAINNE IPU SKCILTyaTallid aBTOMOOMIIS. DKOJIOTHS U aBTOMOOHII.
IIpaxmuxka:

1. bensun u kepocun kax pacmeopumenn.

OIBITHL MO0 03HAKOMIIEHHUIO C PACTBOPSIONIAM JEHCTBAEM HE(PTEPOITYKTOB,
KaK U MPEBITYIIHH, II0X0 BUIHBI C IEMOHCTPAIOHHOTO CTOJA, IO3TOMY HX JIYHUIlE
BCEr0 CTaBUTh B KAYE€CTBE JIaOOPaTOpHO# paboTH.

a) B IPOOWPKA C GEH3MHOM, KEPOCHHOM H BOZOH HamMBaoT mo 0,5 M
PaCTUTENBHOrO Macjia M B30AITHIBAIOT. Macio pacTBOpSETCS B YIIEBOJOPOAX.
OrMevaroT JIydInyIo pacTBOPEMOCTh B GeH3MHE.

6) B HebombMe CTakaHYMKH WIH (aphOpOBHE YAKH C TEMH JKe
KUIKOCTAMU TMOMEINAIOT KyCOYKH TKAHHM C IIATHAME JKHPA M INEPEeMEIIMBAIOT WX
CTEKJIIHHOM Mayioukoi 2-3 muH. ITociie BEICBIXaHUS TKaHU, IIOMEIIeHHEIE B OCH3KH U
KEPOCHUH, OKa3BIBAIOTCS OYUIIEHHEIMH OT JKHPA.

2. I'openue svicuiux yeneo0opodos.

a) CMaYuBaloOT MONOCKH (GUIBTPOBATBHON GyMard B GeH3HHE, KEepOCHHE,
MasyTe M MODKUTalOT MX. BemiectBa ropsar ceeTammMmcs mmiaMeHneM. Brlcmue
YTIIEBOJOPOIBI IIPH FOPEHUH 00pa3yroT KOIOTb.

6) Ha oxenesnele macTuHKH wiu (aphopoBEle KpHINIKA HATHBAOT 110
HECKOJIbKY Kallelb OeH3WHA, KEePOCHHA M CMasO4YHOrO Macia WiIM Masyra u
nomxuraror. Habmomaror To ke sBnenwe. OO6paljaloT BHUMAaHWE Ha JIETKYIO
BOCILIAMEHAEMOCTh OCH3MHA W Ha CPABHUTEIIBHO TPYIHYIO 3ar0paeMoCTh Ma3yTa.

B) B JKeJNE3HYI0 MK (aphopoBylo N0XKEUKy HOMELIAT HeGOMbIIo KyCO4eK
napaQyuHa ¥ HATPEBAIOT €T0 B INIAMEHHU TOpeNiky. IlapaduH mIaBuTCs, a 3aTeM TOpHT,
o0pasyst KOIOTk.

3. Ouucmka bensuna u kepocuna.

BeHsHH U KepocHH TOcle 3aBOACKOM IIEPETOHKH COJepKar IIPUMECH
HA(QTEHOBBIX KHCIOT W JPYTHX BEINECTB, OCIOKHSIOIMX WX IIpUMEHEHHE.
HeounIneHHbIH KepOCHH, HAlpUMeD, [I0X0 MOJHAMAETCS 10 (GUTHIO JIAMITEL, C1a60
rOpuT M OBICTPO o0pasyer Harap. HeouwineHHble MPOAYKTHI MOXKHO Y3HATH IO
TPA3HOMY BHJY U MaJlod IPO3pauyHOCTH.

Od4ncTKy NpOM3BOAT 0OBIYHO, 00pabaTeiBas He(hTEImPOLYKTHL criepBa

KOHIIEHTPUPOBAHHOU KUCIIOTOH, a 3aTeM ILEJIOYbIO.
HanwBaior B GONBIIyI0 [eNUTENbHYIO BOPOHKY 15-20 M HEOUHINEHHOTO
KepOoCHHa U MPUOABIAIOT 2-3 MJI KOHLEHTPUPOBAHHOH CEpHOIN KHUCIOTHL Boponky
3aKPBIBAIOT NMPOOKOH M CMECh BCTPAXHBAIOT OKONO 10 muH. IIpy 3TOM BOpPOHKY
iepKaT MPOOKOA BHU3 W BPEMs OT BPEMEHH OTKDHIBAIOT KPaH, YTOGHI BEHITYCTHTH
BBEPX IaphI JIETYYUX BelIeCTB. Ilocie 3Toro cMecu Mar0T paccionThCs, Ha 9TO TAKKe
norpeOyercss MuHyT 10 miun naxe Gounble, M MeIEHHO CIIyCKAIOT HYDKHHN CIIOM
KHCJIOr0 TyApOHa.

OcraBuimiicss B BOpOHKE KEPOCHH TIPOMEIBAIOT T0OOHBIM )K€ CII0CO60M BOMOM
B TeueHHe 1-2 muH. BonmHEIH croff cIyckaroT, a KepoCHH HpPOMEIBAlOT 5— 10-
IIPOLEHTHBIM pPacTBOpOM Ineo4d. [locie ciuBaHMS INEIOYHOrO CIO0S OTMBIBAIOT OT
KEPOCHHA BOZIOW OCTaTKM WienouH (Ipoba denondraaentom).

YOexnaroTcs B TOM, YTO OYMINEHHEIA KEpPOCHH OKaskIBaeTcs Gojiee
TNPO3PAYHEIM, JIyYIlle TOPUT U UMEET APYToii 3amax.

Ha nwmctkm QunbtpoBanbHONH OyMard MOMEIIAIOT KAalId WMCXOZHOTO U
OYMINEHHOT0  KepocuHa.  OuMINEHHBIH  KEPOCHH  HCHapsieTcss  IOJHOCTHIO,
HEOUHIIEHHEIN OCTaBIIAET MOCie ce0s MATHO MpUMeCei.



Tema 13. Xumusa u umcrora B

nome Mpema. Cocras, CTPOEHHE,

HOJTyYEHHE.

CuHTeTHYECKHE MOIOIIHE CPEnCTBA U IIOBEPXHOCTHO - aKTUBHEIE BEIIECTBA.

OcnoBHBIe KoMmoHenTEI CMC: IOBEPXHOCTHO-aKTHBHEIE Bemectsa (ITAB);
BCIIOMOTATEe/IbHBIC BEINECTBA: INENOYHBIE COMM - KapOOHAT M CHIMKAT HaTpHs,
HEUTpalbHbIE CONM - Cynbdar u dochar warpms; KapOOKCUMeTHIIIEIITION034,
TIOJTMBUHUIIIINPPOIIHIOH,



XuUMu4eckde otOenuBarenu (MEpCONHM); XUMHYECKHE OTOeIMBATENH (mepekuce
BOZIOpoZia);  Qusmdeckue (omTHYECKHE) OTOENMBATENH - ¢ryopecuupyrompue
COENMHEHHS; a/ICOPOLMOHHbIE KpacuTenu (yIbTpaMapyH, WHIWIO, CHHTETHUECKHE
OpraHUveCKUe MUIMEHTHI); OGHo00aBKy - (epMeHTH (JMMasbl, IPOTeass ap.);
OTHYIUKY; aHTUCTATHKH.

Cpencrsa OBITOBOM XMMHM - XMMHYECKHe CpENCTBA MO yxomy 3a
COOCTBEHHOCTBIO:  OIEXIOW, IIOMEIIEHHWIMH, AaBTOMOGHISIMU. K cpencTBam
OBITOBOM XMMHH OTHOCAT Ie3MH(OHIUPYIOLIHE CPeICTBa, DEMNE/UICHTHl H IIp.

cpenctsa. CpezncTsa GBITOBOI XMMUM, IPHIMEHSIEMBIE VIS BHIBEISHUS [ISTEH.
Ilpakmuka

Onpeodenenue pH - cpedsl 6 MbLIaX U WaMPYHAX.

Ilpuzomosnenue meina us ceeuxu u cmupansHoi

co0bL.

Buiseoenue namen ¢ mxanu. Muina. Cocmas, cmpoenue,

nonyyenue. CpasHeHue ceolicme Mwilad cO Ceolicmeamy

cmupanenelx  nopowikos.  Tema 14, Xumus wu

KOCMETHYECKHUE CPEeNCTBa

KocmeTrnueckne Moromue cpencrtBa. Kpewmrbl. Ilenomoromue CpeJCTBa.
Oronackupatenun Kouauuuorneps!. I'enu. Coctas 1 CBOMCTBA KaK COBPEMEHHBIX, TaK
CTapUHHBIX CPEICTB TMTHEHBI; I'PAMOTHBIA BBIOOD CPENCTB T'MIHEHEI, IOJE3HBIE
COBCTBI IO YXOIy 3a KOXXeH, BOJOCAMHM U IIOJOCThIO pra. COCTaB W CBOMCTBA
HEKOTOPBIX IIPEIIapaToB TMIMEHUYECKOH, j1e4e0HOH M JeKOpAaTHBHOM KOCMETHKH,
TPaMOTHOE X WCIIONb30BaHMe. XUMUYECKHE MPOLECCHL, JIeKAllie B OCHOBE YXOAa 38
BOJIOCaMH, WX 3aBHBKH, YKIaIKH, OKDacKM; IpPaBHNIBHEI YXOX 3a BOJOCAMH,
TPAMOTHO® MWCIIOJIb30BaHHE IIPENaparoB JJsi OKPackd M yKIAZKH BOJOC,
OPUEHTHUPOBAHKE B UX MHOTOO0pa3UHu.

Jle3010paHTHI ¥ 030HOBEIN IIUTY ILIAHETHL.

JyIicTele BemecTsa B apdoMepuy, KOCMETHKH, MOFOIITHX CpencTBax.

Odupusre macia. CocTas.

Crnoxuere 3¢ups1. Coctas, CTpoeHHe, MONyYeHHe.
Ilpaxkmuka

H3syuenue cocmasa dexopamuseHoii KocMemuKiL no SMuKemxam.
Onpedenenue pH - cpedel 6 mvinax u wamnyusx.

H3zeneuenue sgbuprzx macen us pacmumenbHoco mamepuana. HepeuHaﬂ MAmMAa,
enoeoe
MAcno.

lonyuenue cnodxcneix sgupos us opeanuyeckux coedurenuii. Dmunmemanam (3ana
poma). Hz06ymunsmanam (ppyxmosuiii
3anax).
Tema 15. Xumus u manera 3emis

XUMUYECKHe OIeMeHTHl B Ouocdepe. BroreHHBIE M BTOpOCTEIECHHBIE
XUMUIECKHE BIEeMEHTHl. Maxkpo u MHUKposieMeHTHL. IIpUYMHBI ¥ IpH3HAKH
HENOCTaTKa B OpraHW3Me 4YeJI0BeKa HEKOTOPHIX JJIEMEHTOB. BHOreOXHMHUYECKHE
IAKBL. Lpkoier rasoo0pasueix BemectB. Ocafounsie MUKIEL Kpyrosopor asora B
6uocdepe. Cupepanus. Kpyrosopor yriepona B 6uocdepe. Kpyrosopot kucinopoga
B Onochepe. Ilpaxtmdeckas pabora «KadecTBeHHOE OIpeeeHHUe HEKOTOPHIX
TOKEIBIX METAVIOB B BOAe». ATMocepa Kak CBETOGMIBTD. 3aCOPEHHOCTH
arMocdepsl. [IpuunHbl M3MEHEHHS SPKOCTH, HBeTa aTMocdepsl, NPO3PAadHOCTH H
BH/IUIMOCTH atMoc(epsl. OKomoruyeckne HpoGieMbl B armochepsl. IlapHEKOBBI
s¢dexr. [TapHrKOBEIE Ta3El. BTOpoCTeeH HbIe KOMIIOHEHTE aTMOCHEPH! (YIeKHCIIBIN
ras, MeTaH, OKCHABI a30Ta, TPONOCQEpHBI 030H, XIOPHTOPYIIEPOILI).
IlocnenctBus mapHUKOBOro 3¢dekra. O30HOBEIf AT H 030HOBas AbIpa. LMK



o30Ha. [IpMYMHBI WMCTOHYEHHS O30HOBOTO INWTAa. BellecTBa — 3arpA3HUTENH
Tponocdeprl. Okcuael cepel M xiuopa. KucinoTHbie nosmu. XUMH3M IIPOLIECCOB.
Doroxumudeckuii cMor. Pojib OKCHIIOB a30Ta, 030Ha, YTapHOTO Ia3a, YIIEBOI0POIOB
1 alIBJIETUI0B B 00pa3oBaHmy (POTOXUMHYECKOIO CMOTA.

Ilpakmuka

H3yuenue kucnomuocmu ocaokos

Hcenedosanue 6030yxa Ha codepocanue meeplvix npumeceti (usyanvHo u npu
nomowu muxpockona). Ieuyum npecnoii 8600wl Ha niaweme. 3azpasuenue 600u.
Konyenmpuposanue moxcuxanmos no 6Guonozuueckum yenoukam. Ilpedensro
oonycmumvie KOHYEHMPAYU 6eyecms



6 6ooe. 0630p 3navenuil IIJ[K no naubonee onacnvim sewgecmeam. Cmounvie
800vl. Ilepsuunan, emopuuHas U mpemusnas obpabomka cCmoyHvix 600.
Xumuyeckue cnocobul yoaneuus 3a2pA3HeHUl (copbyus,
Helimpanuzayus, Koazynayus, cmepunuzayus, 9KCMPAaKyUs,
anexmpoxumuyeckue cnocober). Cunmemuyeckue nOBepPXHOCMHO-AKMUBHbLE
gewjecmea Kak 3azpasHumeny cuopocgepol. Hcmounukyu OUOKCUHOB020
3a2pA3HeHUsL 800bL.

Onpeoenenue codepocanus UoHO8 6000poda 6 eode: pH- paxmop
800%1 (Uccne008anus npob 600bl ¢ NOMOUBIO BYMANCHBIX UHOUKAMOPOS).

«Onpeodenenue ammuaka U UOHO8 AMMOHUA 6  600ey.
Okonozuueckue npobaemer numocgepol. Ilecmuyuovi. Hucexmuyuoo,
2epbuyudvl, QyHeuyuovl, pPOOeHMUYUOLL, HEMAMOYUdsl, AKAPUYUOLL.
Komnnexcnasa cucmema 3awumul pacmenuii. Humpamor u Humpumeor.
Hx enuanue na opeanuzm uenosexa.

«Onpedenenue 0mMHOCUMENLHO20 KOTUYECBA HUMPAMO8 8 NOYEe ».

«Onpedenenue  madcenvlx Memanios 6 Hnouge (UOHO8 Meou
OBYX8ANEHMHO,  CEUHYA)Y».  DKONO2UYeCKUll MOHUmMOpuH2. 3adauu
9KONO2UHECKO20 MOHUMOpUHea. Xumudeckue u b6uono2uyecKue memoobul
ananuza.  buounouxayus.  Qumounouxayus. Xumuueckue  memoowl
KOHMPOA.

«OQyenka 3a2pA3HeHUs 8030YXA NO COCMOAHUIO X80U COCHbLY. Memoos
MOHUMOPUH2A 8030YUIHOTU CPeObl.

«Oyenka 3aepsa3HeHUsa 8030YXa NO COCMOAHUIO XB0U COCHBLY.

«Onpeodenenue yucmomol 8030yxXa NO TUUATIHUKAM.

«CHee- uHOUKamop Yucmomul 6030yXay.
«Onpedenerue 3anvlleHHOCMU 8030YXA).

«Oyenka uucmomul ammochepHozo go30yxa no
genuyune agmomparHcnopmHouHazpy3kuy. Memoovl
MOHUMOPUH2A 8030VUIHOU CPEOWbL.
«PacmeHus-unouxamopsl nio0opoous noyey.
«Pacmenusa - uHOUKAmMOpbl KUCTOMHOCHU NOYEBY.
«Pacmenus-unouxamopvl 600HO20 PeACUMA NOYBY.
«Opearnonenmuueckue nokazament 006l
«Kecmxocmv 600v1». Memoodvr moHumopunza 600HOU cpeoul.
«Hccneoosarnueso0onpo8ooOHO 800bLY.
Tema 16. Hayuno- uccnenoBatenbckas MpOeKTHAs AEATENBHOCTh
Teopus. IlomsTre mpoekTa. THIBI NPOEKTOB, OCHOBHBIE 3TaIlbl
BBIIIOJTHEHUST TpoekTa. Kpurepuu OIeHWBaHWSA BHITIOJIHEHUS W 3allUTHI
npoektoB. Co3nanue MpoeKTa OCYLIECTBIETCS IO CIEAYIOIINM dTaraM:
- Omnpenenenue mpobaemsl;
- AxTtyanuzamus Tem;
- BriGop o6bpekTa n3ydeHus;
- IlocraHoBKa Iienu U 3a/1ay;
- Ilon6op matepuana;
- Bribop mMeTo0B uccieqoBaHus;
- IIpoBeneHne SKCIEPUMEHTANBHON padoTH;

- Odopmnenue paboTHL;
- 3amuTa MpoeKTa, NPeACTaBIeHNe Pe3yIbTaToB.
Ilpaxknwka
Brimonuenue
IIPOEKTOB C KCIONB30BAHMEM KOMIIBIOTEPHBIX

TCXHOJI(



2.3.®opMbI KOHTPOJISI H ATTECTALHH 00YYAI0IMIHXCS
Hiist oTcnexxMBaHUA pe3yNBTATHBHOCTH 0Opa30BaTENBHOrO IIpolecca IIo
nporpamme
«XUMUSL B KU3HU YEJI0BEKA» UCTIONB3YIOTCS CIIEYyIOLue BUIE KOHTPOIS:
- TIpeIBapUTENbHBIA KOHTPOJb (IPOBEpKa 3HAHUM ydaluxcs Ha
HaYaJIbHOM 3Talne0CBOeHus IIporpaMMer) - BXOJJHOE TECTHPOBAHHE,

- TeKyI[Hi KOHTPOJb (B TEYEHHE BCETO CPOKA PEATU3AIMH IPOTPAMMEL);

UTOTOBBIM KOHTPOJIb (3aKJIFOUMTENbHAS IIPOBEPKA 3HAHMM, YMEHHI, HABHIKOB
IouToraM peanusauuu  IIporpammer).
DopMbI aTTECTALIHH
- CaMOCTOsATeNbHas paboTa;
- TECTUpPOBaHHE;
- TBOPYECKUE OTYETHI;

- y4acTHe B TBOPYECKUX KOHKYpCaX U IPEIMETHOH ONUMIIHALE [10 XUMHUH;

- TIPE3CHTAIM U 3alIWTa IPOEKTa.

Texymuii KoHTpOJIb:

DopMaMu KOHTpOJISL YCBOGHHs y4eGHOro Marepuana IIporpammbl
SBJSFOTCA  OTYETBI 110 IPaKTHYECKUM paboTaM, TBOpUeckue pabGoTh,
BEICTYIUICHUS Ha CEMHHApax, CO3JaHWe Mpe3eHTaldd [0 TeMe WU T. .
OOyuaromuecs  BBIIONHSIOT =~ 3ajaHUs B MHIMBHAYaIbHOM  TEMIE,
COTPyAHMYAs C IIEAaroroM. BrinonHeHHe IPOEKTOB CO3/IAeT CHTYaIHIo,
IIO3BOJISTONIYIO PEANU30BaTh TBOPYECKUE CHJIBI, OOECIEYHUTH BEIPAGOTKY
JITYHOCTHOTO 3HAHMSA, COOCTBEHHOTO MHEHHMS, CBOEr0 CTHJI JeSTENbHOCTH.
Briouerne 00ydalolmuXcs B pealbHyl0 TBOPYECKYIO JESTENbHOCTD,
NPHUBIIEKAOLTY0 HOBU3HOW M HEOOBIYHOCTBIO SBIISETCS CTUMYJIOM Pa3BUTH
II0O3HABATENIBHOTO HHTepeca. OMHOBPEMEHHO pasBHBAIOTCH CHOCOGHOCTH
BBIBILATE IIPOGJIEMEI ¥ Pa3pelIaTh BO3HUKAOIIHE TPOTHBOPETHS.

[Io oKOHYaHWH KaXHOH TeMbI POBOIUTCSA MTOTOBOE 3aHSATHE B BHIE

TEMATHYECKOTO TeCTUPOBAHHS.
Wrorosasi aTrecTalmsi IpeIyCMaTpPHBAET BHINONHEHHE WHIMBUIYAIbHOLO
IpOEKTa.

3.0pranu3anvoHHO-NIearornaecKye YCIOBHs Peanusaiy  1IporpaMMeL.

1.1. YueGHo-meTonuueckoe obecredenue IlporpamMmeI

MeTtonuka o6ydenus 1o nporpamMmme « XUMHUs B OBITY» COCTOHT M3
COYETaHMs JIEKIIMOHHOTO H3JI0KEHHMs TEOPETHYECKOro Marephaia ¢
HarJAHBIM [TOKa30M WIUTIOCTPUPYIOLIEr0 MaTepyaia ¥ MPHEMOB PEIIeHHs
npakTuieckux 3amad. OOydaromuecss 3aKperuisioT IIOMyYeHHBIE 3HAHHUA
IIyTE€M CaMOCTOSITEIFHOTO BBIIOJHEHUS ITPaKTUIeCKUX pabort. [ passutus
TBOPYECKOTO XHMHYECKOTO0 MBIIIJIEHA M HaBBHIKOB aHAIUTUYECKOH
ACATENIBHOCTH TeAaror IPOBOJAWT CEMMHApHI, 3aHATUSA 110 IPE3EHTALUM
TBOPYECKHUX M  MPAKTHYECKMX  pabOT,  MO3TOBBIE  INTYPMEI,
UHTEJJIEKTYaJIbHBIE UTPHIL.



3. OpraHu3alOHHO-TIE1ar OTAeCKUE yCioBys peanusaui TIporpaMMBl.
1.1. VueOHO-MeTOAUIECKOE o6ecneuenue IlporpaMMbl

Meroquka 00ydeHus [0 MPOrpaMMe «XyMus B OBITY» COCTOMT U3
coueTaHhs JEKIMOHHOTO H3JIOKEHNA TeopeTHYecKoro Marepuana  C
HATVGSITHBIM TIOKa30M MINTIOCTPUPYIOMICro Marepyaia M TPHEMOB PCIICHU
PAKTUYECKUX 3a/ad. OGyuarompecs 3aKperiaioT [OJTydeHHBIE 3HAHMA Iy TeM
CaMOCTOSTENBHOTO  BBIIIOJHCHH IPaKTUIECKUX pabor. [t pasBUTHA
TBOPYECKOTO ~ XHMHIECKOTO MBIIJIEHHss ¥ HABBIKOB aHATUTHYECKOH
NesITEPHOCTH Tlefiaror TMpoBOAMT CeMHHAphl, 3aHATAA IO TIpe3CHTAINN
TROpUecKMX M TIpaKTHHECKHX pa6oT, ~ MO3TOBBIC IITYPMEI,

MHTEJUIEKTyalIbHbBIe UTPBL.
1.2. MaTepuajJbHO-TeXHHIECKOC oGecneuenne IIporpaMMbl

OpraHu3aMOHHEIE yCIO0BAL, [03BOJISIONINE PEAM30BaTh COMCPIKAHUC
JIOTIONTHUTENTBHON 0Gpa3oBaTeNbHO MPOTPAMME] «Xumusi B OBITY»
TIpEeoIaratoT HalmIne:

- IOMETIEHMS, YKOMILIEKTOBAHHOTO CTaHIapTHEIM y4eOHBIM
obopyoBaHHeM U MeGempio  (mocka, — mapTel,  CTYJbi, mKadel,
371eKTpo0OECIICICHHE, puTsDKHol  mKkad,  pakoBuHa  C XOJIOTHON
BOZOIPOBOAHOA BOJIOH).

- HeOOXOMUMBIX IS OKCTICPUMEHTOB 0Gopy0BaHHs U PEAKTHBOB.

- MyJIBTHMEUHHOTO oGopynoBaHusi (KOMIIBIOTED, HOYTOYK, IIPOEKTOP,
oI~ KapThl, KpaH, CPencTBa TeeKOMMYHHUKALUHK (JIOKaIbHBIE IIKOJIBHBIC
ceTH, BBIXOJ B MHTEPHET).

JligaKTHIecKoe — Oo0ecmedeHne mpejonaraeT  HanmudMe  TEKCTOB
pasHOYPOBHEBBIX 3a/[aHW}i, TEMATHYECKHUX TECTOB IO KAXIOMy paszeny TEMEL,
MHCTPYKIMiL 11 BBITIONHEHHS NPaKTHIECKHUX paboT, TabIHIBl XUMIICCKIX
snemento J.W. Menneneesa, TabIUIBl  PAacTBOPUMOCTH OCHOBaHUM,
KHCJIOT, COJIeH.

1.3. KagpoBoe o0ecreuenne IIporpamMmbsl.
[Tenaror, peanusytomuii [Iporpammy J0IDKEH MMEThH BBICIIEE WU
cpeqHee — IPO(ECCHOHATBHOS o6pasoBaHue B  COOTBETCTBYIOMIEM
HaIlpaBJIeHUH U J1a00paHT, obecreurBaroIyi ee IPaKTHIECKYIO 1acThb.
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